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Introduction

Introduction
This publication supports your delivery of BTEC Level 2 First Applied Science qualifications and
should be read in conjunction with the published specification. It provides an overview of how the
qualifications have changed, how the BTEC unit specifications should be used, and how best to
deliver the course and assess your learners’ progress.

These materials are not prescriptive. You may feel that the
course can be delivered and assessed more effectively
in a different way. This may be because of the way the
qualification is organised within your centre or because a
different approach better suits your learners, after taking
into consideration their learning styles and prior learning.
BTEC qualifications are designed to enable you to plan
and deliver programmes that are dynamic and relevant to
local needs.

Further information and support
For a complete guide to all support offered by Edexcel
at every stage of your BTEC delivery, please refer to
BTEC Support. This booklet is available in your
Specification Pack.
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What’s new for BTEC
Edexcel has redeveloped its suite of BTEC Level 2 First and BTEC Level 3 National
qualifications to ensure that they are aligned with the new Qualifications and Credit Framework
(QCF). Wherever possible the changes have been minimal and in all cases BTEC units have
retained their key characteristics.

Every BTEC unit contains an assessment and grading criteria grid. For the purpose of brevity, this will be referred
to as the ‘grading grid’/’grading criteria’ throughout this booklet. (In official terms, assessment criteria are pass
criteria; grading criteria are merit and distinction criteria.)

What is the Qualifications and Credit
Framework?

This additional information is not meant to be prescriptive.
A key feature of BTEC is that you can match your delivery
of the qualifications to local needs and circumstances, and
to the opportunities that are present in your area to give
a real vocational focus. For more information about BTEC
units see page 22.

The Qualifications and Credit Framework (QCF) is a
system whereby credit is awarded for qualifications and
units (small steps of learning). It enables learners to work
towards qualifications at their own pace and along flexible
routes.
All QCF units are published on the Register of Regulated
Qualifications (RRQ). Every unit and qualification has a
credit value showing how much time it takes to complete
and a level showing how difficult it is (ranging from Entry
Level to Level 8). Learners are given a unique learner
number (ULN) where their individual record of credit
accumulation is logged. For more information see
www.accreditedqualiﬁcations.org.uk.

How does this affect the BTEC Level 2 First
qualifications?
The new family of BTEC Firsts – which are all at Level
2 – is made up of three sizes of qualification: Certificates,
Extended Certificates and Diplomas. (These qualification
names have changed during the revision of BTEC Firsts
to meet the QCF structure – please see the table below
to compare the new names to the old if you have taught
BTEC before.)
The Certificate has been introduced as a new BTEC
Level 2 First qualification, to be broadly equivalent to one
GCSE. This increases flexibility and improves opportunities
for co-teaching with GCSE and other qualification types.
The BTEC Level 2 Certificate will be nested wherever
possible in the corresponding BTEC Level 2 Extended
Certificate, and the BTEC Level 2 Extended Certificate in
the corresponding BTEC Level 2 Diploma.

All BTEC Level 2 First qualifications (whether Certificates,
Extended Certificates or Diplomas) comprise a mix of units
and these can be at different levels, but the majority of
units must be at the main level of the qualification: Level 2.
Rules of unit combination have been determined to show
how learners can select and combine unit choices to
achieve new BTEC Level 2 First qualifications (please see
the specification for the list of available units). In some
cases there will be mandatory units which all learners
must take to achieve their qualification.
The overall grade for any BTEC qualification will be based
on a table that converts pass, merit or distinction unit
grades to points and then totals those points. This table
can be found in the specification.
For full information about these qualification types,
rules of unit combination and grading please see the
specification.

New features for BTEC units
There are some new features common to all new BTEC
units:
• credit level and guided learning hours (GLH) are stated
• expanded guidance is given on delivery and assessment
• BTEC units now contain guidance and mapping to
functional skills and personal learning and thinking skills
(PLTS) − so you can embed learning for these skills
• outline learning plans give suggestions for unit delivery
and assessment
• a suggested programme of assignments gives ideas for
assignments that will cover the unit’s grading criteria
• each unit suggests how you can link with employers.

Certificate

Extended Certificate

Diploma

this is new

Certificate

Diploma

Credits (minimum)

15

30

60

Guided learning hours
(GLH)

90

180

360

1 GCSE (A*–C)

2 GCSEs (A*–C)

4 GCSEs (A*–C)

Broad equivalence

Guided learning hours (GLH) comprise all the times
when a member of staff (such as a tutor, trainer
or facilitator) is present to give guidance (‘contact
time’). This includes lessons, lectures, tutorials
and supervised study in, for example, learning
resource centres and workshops. It also includes
time spent with learners, observing and assessing
their achievements as they work towards their
assignments.

Functional skills

BTEC Level 2 First Qualifications

Previous name

Guided learning hours

Functional skills have replaced key skills. These are a
set of standards that establish a benchmark in English,
mathematics and ICT. Functional skills are available from
Entry Level to Level 2.
BTEC specifications now offer guidance on how these
functional skills can be embedded in your delivery of each
unit. Please note: functional skills can be tested while
delivering a BTEC course but they are not an integral part
of the qualification. They are designed to be assessed by
externally set and marked tests.

Personal, learning and thinking skills (PLTS)
BTEC Level 2 First units offer guidance and signposting to
help you develop learners’ personal learning and thinking
skills. Along with functional skills, these are seen as key
elements for success in learning, life and work. Please
note that PLTS are not a compulsory or integral component
of the BTEC Level 2 First, but should you wish to integrate
your PLTS delivery with this qualification we provide this
guidance for you to do so.
The PLTS framework consists of six groups of skills:
• independent enquiry (IE)
• creative thinking (CT)
• reflective learning (RL)
• team working (TW)
• self-management (SM)
• effective participation (EP).

These have connected outcome statements (to view these
visit www.qcda.gov.uk).
Although each skill set is distinctive they may be
interconnected, and any assignment or learning
experience may explore one or more PLTS. BTEC Level 2
First qualifications offer the opportunity to cover PLTS, but
in order for learners to recognise this coverage the PLTS
would need to be made explicit at delivery. An effective
way to record competence in PLTS is by using a tracking
system that is linked to the PLTS references in the unit
specifications.

WorkSkills
Edexcel has developed a range of WorkSkills qualifications
at Entry 3, Level 1 and Level 2 that may also be studied
alongside BTEC Level 2 Firsts. WorkSkills comprise a
range of units that focus on personal development, work,
social and domestic skills.
For more information on WorkSkills see www.edexcel.com/
workskills

So, why choose BTEC?
BTECs are an established and highly successful alternative
to general qualifications, suitable for a wide range of
learners. As work-related qualifications, they are designed
to accommodate the needs of employers as well as
allowing progression to university.
By nature BTECs provide a more practical, real-world
approach to learning alongside a theoretical background,
giving learners the knowledge, understanding and skills
that they need to prepare for employment. BTECs also
provide career development opportunities for those already
in work. They can be taken as well as, or instead of,
GCSEs and A levels in schools and colleges.
Comprising individual units, which can be built to form a
qualification at a size that is suited to the learner, BTECs
can be delivered as a full-time or part-time course. Each
unit is assessed through the completion of assignments
that are designed by you as tutor and call on a range of
evidence types. This flexibility enables you to deliver a
qualification that is just right for your learners.
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What’s new for BTEC Level 2 Firsts in Applied Science
Units have been revised and updated so that they can be mapped to the Qualifications and Credit Framework (QCF).
This table summarises the specification changes unit by unit. For a complete list of new units, including rules of
combination and mandatory/optional unit status, please see the specification.
New units

Old units
Mapping/comments

Number

Name

Number

Name

Unit 1

Chemistry and Our Earth

Unit 3

Chemistry Applications

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 previous specification.

Unit 2

Energy and Our Universe

Unit 4

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.

Unit 3

Biology and Our Environment

Unit 5

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.

Unit 4

Applications of Chemical Substances

Unit 3

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.

Unit 5

Applications of Physical Sciences

Unit 4

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.

Unit 6

Health Applications of Life Sciences

Unit 5

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 7

Practical Scientific Project

NEW

New unit

Unit 2

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.

Working with Science

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.

Unit 8

Unit 9

Science and the World of Work

Working in a Science-based Organisation

Unit 6

Unit 10

The Living Body

Unit 7

Anatomy and Physiology

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 includes 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.

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

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.

Unit 15

Using Mathematical Tools in Science

Unit 6
(from BTEC
Nationals)

Application of Numbers for Science Technicians

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 in
Science

NEW

New unit

Unit 17

Chemical Analysis and Detection

NEW

New unit
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What’s new for BTEC

Old units
Mapping/comments

Number

Name

Number

Name

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
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BTEC success stories

Yewlands Technology
College

An 11–16 secondary school in
Sheffield

Yewlands Technology College has specialist technology status and
is committed to raising aspirations and standards in maths, science
and technology. It offers a wide range of courses, from the traditional
academic GCSE options to BTEC awards.

Why did you choose to run this BTEC course?

Longley Park
Sixth Form College

Longley Park is Shefﬁeld’s only sixth form college. The college emphasises
its role in raising participation, aspirations and achievement in a caring
and supportive environment that celebrates diversity. Longley Park offers
a wide range of courses at Levels 1–3, including over 40 A level courses,
and BTEC qualiﬁcations in applied subjects.

Learners on our BTEC course responded most positively to courseworkrelated activities. It was felt that the overall teaching and learning style
of the BTEC course would be particularly suitable for their learning
needs.

Why did you choose to run this BTEC course?

What have you enjoyed most about the course as a tutor?

It has been really good to observe how learners have responded so
positively to the applied nature of the course.

The most satisfying aspect of teaching the course has been watching learners gain the
necessary skills for them to work independently, and seeing their self-confidence develop as a result.

How has your teaching changed since you started to deliver it?
I have had to adapt all my resources to be more interactive. I have realised the importance of learners
developing interpersonal skills and other life skills. In addition, I have adapted my sessions to be more
work-based in order to reflect the assignments that learners complete.

What changes have you observed in learners as they have
progressed through the course?
Learners noticeably matured through the course. They demonstrated increasing awareness of the assessment
and grading criteria and would work without the need for tutor intervention. I have also witnessed a growing
belief in their own ability to learn science. This had been a very disaffected all-girls group: many of the girls
did not want to study science and disliked exams.

Can you give any examples of how your learners have progressed since
embarking on a BTEC course?
The BTEC teaching approach is particularly effective at encouraging an aspirational attitude among previously
unsuccessful learners. We have found that learners who do not respond to the more information-based
approach of more traditional study are motivated by the more practical and integrated nature of the BTEC
course. They are no longer content with a pass grade, but keen to gain a merit.

A sixth form college in Sheffield

It provides an opportunity for learners to experience science relating to
the world of work.

What have you enjoyed most about the course as a tutor?

How has your teaching changed since you started to deliver it?
My teaching has most definitely changed. It is more learner-centred now. I have had to adopt a more
personalised learning approach. I have had the opportunity to link the study of science in the classroom
laboratory setting more closely with how science works in industry.

What changes have you observed in learners as they have
progressed through the course?
Some learners had lost confidence in their ability to understand science. The BTEC course has shown
repeatedly its effectiveness in building learners’ confidence and maturity. Learners also develop interpersonal
skills that were lacking at the start of the course.

Can you give any examples of how your learners have progressed since
embarking on a BTEC course?
We have had a number of situations where learners have successfully completed the BTEC Level 2 First
Diploma in Applied Science then progressed to the Level 3 BTEC National Diploma in Applied Science. They
are now following courses at university, studying subjects such as biomedical science, forensic science and
psychology.
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Getting started: planning course delivery
Good planning is the first step to successful BTEC delivery and assessment. It is the
best way of making sure everything is in place and that your unit coverage is robust and
achievable. This guide should help you get started.

The BTEC assessment and delivery process

Tutors/assessors

Read the specification
2. Tutor
reads unit
specifications

3.Tutor prepares
locally-devised
assignments

4. Internal
verifier checks if
assignments are
fit for purpose

7. Edexcel
samples centre’s
accuracy in
grading*
6. Internal
verifier checks
if grades have
been awarded
accurately

5. Learners
complete
assignments

Implementing

8. Learners are
graded

Planning

9. On completion
of all units learners
are awarded a final
grade

1. The centre
decides to run
BTEC

First things first

Key areas to consider

• Understand the structure of a BTEC unit (see page 22).
• Read and understand the specification.
• Decide whether you will teach unit by unit or if it is best
to integrate unit delivery (for further guidance on this see
page 18).
• Plan your programme of assignments (see page 32).

• Resource planning, such as when you might need
specialist staff, space, materials and equipment.
• Timetabling events, speakers, visits to exhibitions.
• Interim and major assessment points.
• Planning for internal verification.

Overview of roles and responsibilities

Work with colleagues in your department, planning
the course as a team

Learners

Manage and organise their own time to
prepare evidence for assignments

* Lead internal verifiers who have passed the new OSCA2 test
can seek certification of learner work for the programme(s)
they manage without annual external sampling. (Some centres
may be randomly sampled.)

Internal verifiers*

Support programme planning
Arrange standardisation meetings across
teams and multi-sites

Design assignments which are suited to local and
learner needs and matched to unit grading criteria

Ensure an effective system for
recording learner achievement is in place

Action the internal verifier’s advice on planning

Advise programme team on any training
needs

Deliver unit content and assignments

Participate fully in learning

Guide learners towards approaches in gathering
assessment evidence

Produce work for assessment

Provide advice and support to assessors
on regular basis
Advise on opportunities for evidence
generation and collection

Complete observation and witness statements to
support demonstration of practical skills

Advise on the appropriateness of
assessment evidence with regard to
level, sufficiency, authenticity, validity
and consistency

Observe, scrutinise and record evidence of individual
work within group activities
Review progress of learners to give opportunities for
achieving grading criteria

Advise on the interpretation of
national standards and undertakes
standardisation exercise

Award unit grades when the unit has been completed
and internally verified

Programme managers/
heads of department

Manage the team to devise assessment
programme in collaboration with tutors
(assessors) and internal verifier(s)
Prepare resources plan to match
assignment programme
Manage timetable and room allocation
Organise a tracking mechanism for
learner achievement
Take part in the programme
Monitor delivery
Organise regular team meetings
Coordinate tutor/assessor activity
Liaise with the internal verifier(s)
Deal with learner issues
Oversee maintenance of learner records

Keep records of the verification process
Liaise with Edexcel Assessment
Associate where appropriate

Internal Verifying

Action internal verifier’s advice on assignment design
Check authenticity and sufficiency of assessment
evidence produced against grading criteria/unit
content
Record assessment decisions and puts these forward
for internal verification
Action internal verifier’s advice on grading decisions

Check the validity and sufficiency of the
evidence with the assessor
Review opportunities for achieving
grading criteria
Participate in self and peer assessment
activities where appropriate

Check if assignments are fit for purpose
Use their subject specialism to sample
assignments to check the quality of
assessment and to ensure that it is
consistent, fair and reliable
Ensure own assessment decisions
are sampled when teaching on the
programme

Collaborate with internal verifier(s) to
maintain the programme
Check the validity of overall verification
programme
Coordinate awarding body requirements
Update internal verifier team on current
practice
Respond to any awarding body action

Feedback

12

Give constructive feedback to learners and record
learners’ formative achievements

Receive assessment recommendations
and feedback from the assessor

Give decisions and feedback on the
sampling

Coordinate and contribute to final
internal awarding meetings

Provide guidance for learners to enhance achievement

Plan next steps with the assessor

Ensure appropriate corrective action is
taken where necessary

Oversee recording and transmission of
accurate results

Plan next steps with learners
Record learners’ summative achievements

Provide feedback on aspects of the
assessment system to the programme
team, senior management and Edexcel
Take part in the formal stages of any
appeal

This is
you

Review the course for the year with an
end of year report including resource
and teaching evaluation
Plan for the next academic year

* Some of these functions may be undertaken by the lead internal verifier (see page 38).
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Getting started: planning course delivery

Overview of year

Decide which units are
being delivered and plan year
to timetable

Check
assignments
to track unit
coverage

Individual assignment design

Assignment delivery

Plan internal
verification
activities

Internal
verifiers check
assignment
briefs prior
to issue to
learners and
build in team
standardisation
activities**

Successful
completion
of OSCA2*
by lead
internal
verifier

External links

It is crucial that you familiarise your learners with how
BTEC delivery and assessment work. Consider developing
learners’ understanding of:
• the specification (structure, content, grading grids, level
of programme and equivalency)
• the purpose of the assignment briefs
• the relationship between the tasks given in an
assignment and the grading criteria
• the way that the BTEC grading grids work in relation to
their prior experience of other assessment models
• internal assessment procedures and centre policies
• the concept of deadlines and hand-in dates
• the concept of vocational and work-related learning
• learner responsibility.

All work-related programmes benefit from external links
with the vocational sector. These links could be developed
in many ways:
• provision of ‘live’ case study material that is company or
organisation based
• learner visits to vocational settings
• professional input from practitioners, especially where
vocational expertise is clearly identified in the delivery
section of the units
• work placements that are specifically related to the
qualification
• tutor placements to enhance vocational expertise.

Setting expectations
It is common practice to provide induction books
for learners to sign at the commencement of the
programme. These could set out your centre’s
expected rules and recommendations, for example
adherence to health and safety legislation, and your
centre’s plagiarism policy (for more information
see page 24). These could also contain rules and
procedures about the facilities learners will use.
You might decide to show your new learners
some work from previous years. This will give
them a realistic idea of what is required and how
assessment is carried out for a unit. This will take
away some of the fear of assessment.

Formative assessment
tracking for learners

Continuous
updates
to learner
tracking

Learner induction

Progression

Summative unit grading and
reporting to Edexcel at end of
programme

Internal verifiers
sample learner
assessment**

It is your duty to provide learners with clear guidance
on progression and models of continued study that
are relevant to their abilities. For more information on
how learners might progress from a BTEC Level 2
First, please see www.btec.co.uk

Edexcel’s Study Skills
Guides

Learner achievement
and certification

* OSCA2 is the online standardisation test that would give a lead internal verifier, and consequently the programme(s)
they manage, accredited status. With this status a lead internal verifier can seek certification of learners’ work during the
period of that accreditation without annual external sampling. (Some centres may be randomly sampled.)
** Where the centre has a lead internal verifier who has passed the OSCA2 test, this process is coordinated by them.

Edexcel publishes free
Study Skills Guides for BTEC
Level 2 First learners. These
provide guidance on:
• self-assessment of
strengths so learners can
identify the best way for
them to learn
• time management
• getting the most from
work experience and special events
• working with others
• finding and using resources
• organising, interpreting and presenting information
• making presentations
• tackling assignments (including a worked
assignment from a learner perspective).

Always check the vocational relevance of the assignments.
These should be set within a strong vocational context.
For example, you might use role play in a forensic science
scenario, with learners taking the role of members of
a crime scene investigation team that is investigating a
burglary at a chemical factory. Within the scenario learners
would be given opportunities to develop vocational and
technical language – in this example, ‘fingerprinting
techniques’, ‘voice recognition’ and ‘chemical testing’.
Reinforce vocational language by using appropriate
terminology regularly in class.
Keeping up to date
Relevant understanding of contemporary practice is
crucial.

Work experience
Work experience will enrich this applied science course.
There is high demand for placements. Be flexible with
how many days are offered and with the timing of the
placements.
In applied science there are many opportunities to forge
links with local industry, hospitals and universities to
arrange work experience opportunities. The Science,
Technology, Engineering and Maths (STEM) network (www.
stem.org.uk) provides practical advice on forging links with
industry.
Look at organisations whose work involves aspects of
science but may not be classed as scientific organisations.
For example, firefighters would be able to talk about
the nature of heat and how it can be controlled and the
technologies and equipment used to fight fires.
It may not always be possible to arrange work experience
that will satisfy learner requirements. In this eventuality
you will need to rely more heavily on inviting in
experienced practitioners as visiting lecturers, and on visits
to exhibitions, workshops and laboratories, or to sciencebased organisations where they can meet with and talk to
practitioners.
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Getting started: planning course
Gettingdelivery
started

Bringing practitioners into the classroom

What is a reasonable adjustment?

Inviting the department’s science technicians to
teach a class can be very engaging for learners. You
could also invite other external practitioners into the
class, such as officers from the local fire brigade
or the police, to give demonstrations and lead
discussions about their work.

Reasonable adjustments are arrangements which
give a learner access to a qualification. Reasonable
adjustments must be agreed at the pre-assessment
planning stage and comprise any action that helps
to reduce the effect of a disability or difficulty, which
places the learner at a substantial disadvantage in
the assessment situation. For example, these actions
might involve changing or adapting the assessment
method, adapting assessment materials or using
assistive technology. Reasonable adjustments must
not affect the reliability or validity of assessment
outcomes and they must not give the learner
an assessment advantage over other learners
undertaking the same or similar assessments.

Career opportunities
Learners need to be made aware throughout the
programme of career opportunities in different
sectors. Learners studying applied science develop
many generic skills that are used in industry and are
not limited to the science laboratory. For example,
an understanding of applied science is important
in specialist areas of law and for a variety of media
careers.

Good teaching practice and resources

How do I apply for a reasonable adjustment for
internally assessed BTEC qualifications?
For BTEC qualifications that are internally assessed,
centres do not need to apply to Edexcel to
implement a reasonable adjustment. However,
centres must only make reasonable adjustments in
line with Edexcel policy and keep a record on Form
RA1, which can be found on the Edexcel website.

Stafﬁng

All staff must be appropriately qualified to teach this
course. Tutors should have subject-specific knowledge for
the unit(s) that they deliver.
Familiarity with current professional practice

It is important to have knowledge of current professional
practice in order to set standards within each specialist
area. It is feature of the design of BTEC qualifications
that they have the flexibility to respond to National
Occupational Standards in each area as current practice
changes. They also offer the opportunity for innovative
approaches to teaching and learning.
Additional specialist practitioners

You may employ specialist practitioners, taking care that
legal requirements are met. Where external tutors are
delivering units, the internal verifier should carry out close
monitoring to help ensure the quality of the assessment
process.
Awareness of learners requiring reasonable adjustment

Be aware of individual requirements and ensure that
learners can actually achieve the unit grading criteria in all
of the units that the planned programme contains.
You are free to make adjustments to programme delivery
to ensure that learners can be guaranteed gaining the
qualification if they comply with all unit grading demands
(for more information see the panel on this page).
Learning resources

It is essential that there is a range of current resource
material to support the programme, such as textbooks,
videos, magazines, journals and other publications, access
to websites.

Sufﬁcient resources to meet the number of learners

Your centre signs a commitment to ensure adequate
provision as part of the approval process. This must be
adhered to in all cases so that learners are guaranteed
the very best provision a centre can provide. Ongoing
Edexcel quality assurance processes will check that the
centre has sufficient resources to support the delivery of
the programme and that the centre has made provision to
meet any specialist resource requirements at the approval
stage.
Where resources are shared, carefully assess, plan and
determine the access demands of all programmes within
your subject area.
Access to specialist facilities and practitioners

You must make your optional unit choices very carefully.
Check the unit content to ensure that your centre has
adequate resources in terms of physical equipment and
appropriate technology and that you have well-trained staff
to deliver the specialism at an appropriate and competent
level. For example, the study of electronics requires
appropriate software to simulate circuits, and a supply
of components for learners to produce circuits. It would
also require a member of staff who would be comfortable
teaching the subject. Specific resources required for
individual units are listed in the essential resources section
of the unit specifications.
An applied science base room is desirable

A base room is of great benefit to you and your learners.
It allows you to create a lively and exciting environment

to engage learners. It provides a place where work can
be displayed, such as posters and leaflets that learners
have designed as part of their assignments. The room
can also contain informational posters about, for example,
basic laboratory procedures, or anatomy and physiology
charts, helping to bring theory lessons to life. The base
room also provides secure storage facilities for portfolios
of work and resources, such as textbooks, journals and
CD-ROMs. Centres that have base room provision find that
their learners have greater respect for their work than they
might do otherwise.

Health, safety and environmental issues

Design of teaching space appropriate to activities

Awareness of legislation within vocational practice

You will need to arrange your workspace into separate
areas for work bench activities, for activities utilising ICT
and for more conventional classroom work.

Make learners aware of any relevant legislation for
vocational practice. Learners can endanger themselves
or others if they do not know and understand what is
required. Be sure that you are aware of any new or
pending legislation that could impact on practice.

Laboratory management

It is common practice to provide induction sheets for
learners to read and sign before they start working on
experiments in the laboratories. These should set out
requirements in respect of adherence to health and safety
legislation, as well as standard laboratory rules, such
as not consuming food and drink, keeping work areas
clean and tidy, and respecting the equipment, the staff
and their peers, and the work of others. Be clear about
expectations within the department concerning the storage
and transport of work. Good laboratory practice should
be encouraged. Instruct learners in the use of measuring
instruments and the handling of chemicals, and the need
to report any loss or damage. Specific induction sessions
are crucial if new specialist areas are being introduced.

Consider health, safety and environmental issues in
relation to work spaces. In particular, you should:
• take personal responsibility for health and safety
• ensure learners are appropriately inducted to work in a
laboratory environment
• undertake continuous risk assessment, especially where
conditions may become crowded or messy during an
experiment involving water
• report any accidents and concerns
• be careful to dispose of chemicals appropriately.

Tutorials, individual learning plans and independent
study time

The BTEC Level 2 First in Applied Science strongly
encourages independent learning. This should be
encouraged both in delivery and in the assignments as
much as possible. In developing independent learning,
learners may benefit by attending additional support
sessions.
You will need to track each learner’s progress and spend
at least one session per term on a one-to-one basis so that
you can see if any difficulties are arising with assignments
and progress, and adjust deadlines as appropriate.
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Selecting the right units

Planning unit delivery
BTEC qualifications are designed to be ﬂexible in their delivery and assessment, giving you the
opportunity to construct and deliver programmes to suit your resources and learners. There are two
main methods of approaching BTEC delivery: single unit delivery or integrated delivery.

• Look to the specification for information on which units are mandatory and which are optional, and the
specific rules of unit combination for each qualification (Certificate, Extended Certificate, Diploma).
• Consider which units your centre is best equipped to deliver (consider staffing, expertise, resources).
• Give learners a choice of units so they might follow a course that is appropriate to their needs, abilities
and interests.

Single unit delivery

A suggested course structure

The BTEC qualification comprises individual units that
represent clusters of learning outcomes. For many
sectors, a unit-by-unit approach to delivery is a valid and
appropriate method for meeting the learning outcomes
and delivering the unit content within the specification.
Vocational applications of knowledge gained through unitby-unit assignments allow learners reflect on their practice,
resulting in focused and in-depth evaluations.

Timetabling
Prioritise access to laboratories and other resources
at key points within the timetable, and note when
resources may need to be shared with other groups
to minimise conflict. You will need to work the
requirements of the course around the availability of
visiting speakers and of work experience with local
employers.

Integration of units
For other sectors, however, it is essential that learners
know how the content covered by several units interrelates,
as it would in the world of work. In these sectors unit
delivery is best integrated, with assignment evidence
mapped across two or more units. Integrated delivery
is one of the distinct strengths of BTEC qualifications
and can lead to a deeper practical and vocational
understanding of the content.

Delivery of units for BTEC Level 2 Firsts in
Applied Science
Applied science by its very nature should be practical
and related directly to the world of work. There are many
different ways that this can be achieved. A particularly
effective approach is to teach basic scientific theories
through investigations into products and services that are
relevant to learners’ experiences. For example, you could
introduce aspirin as an example of an industrial product,
before proceeding to discuss its chemical composition,
the processes by which it is made and the organisations
that make the drug. Alternatively, start with the theory
and progress to the study of its application. However you
decide to deliver the programme, it will need to relate to
how science works and how science is applied in the world
of work.
There are some units that are best delivered towards the
beginning of BTEC First programmes because they provide
underpinning knowledge to help the learners gain a better
understanding of the more applied units.
If you are new to BTEC teaching, then it might be best
to teach the course unit by unit to avoid missing out
criteria and to minimise ambiguity in the presentation of
assignments. Learners can only benefit from having a

The tables here provide suggestions as to how you might
structure a BTEC Level 2 First Applied Science course.
Please refer to the specification to check other optional
units available, unit credits and rules of unit combination.
Please note: it is important that you make unit choices that
are relevant to your learners and centre resources.
BTEC Level 2 Certiﬁcate in Applied Science:
three mandatory units for a combined total of 15 credits.
Ye a r 1

Developing research skills
Make sure that you provide regular opportunities for
learners to conduct research in the course of their
assignments.

Referencing
Bibliographies and/or referencing methodologies can
be simple or complex, depending on the capability
of individuals. Remember that learners are being
prepared for progression. At Level 2, learners should
be expected to provide a list of sources in their work
and be encouraged to give references in the text
where appropriate.

Term 1

Unit 1:
Chemistry and
Our Earth
(5 credits,
mandatory)

Term 2

Unit 2: Energy
and Our
Universe
(5 credits,
mandatory)

Term 3

Unit 3: Biology
and Our
Environment
(5 credits,
mandatory)

BTEC Level 2 Extended Certiﬁcate in Applied Science:
three mandatory units plus optional units that provide for a
combined total of 30 credits.
Ye a r 1
Term 1

Unit 1:
Chemistry and
Our Earth
(5 credits,
mandatory)

Term 2

Unit 4:
Applications
of Chemical
Substances
(5 credits,
optional)

Term 3

Unit 2: Energy
and Our
Universe
(5 credits,
mandatory)

BTEC Level 2 Diploma in Applied Science:
three mandatory units plus optional units that provide for a
combined total of 60 credits.
Ye a r 1
Term 1

Term 2

Unit 1:
Chemistry and
Our Earth
(5 credits,
mandatory)

Unit 2: Energy
and Our
Universe
(5 credits,
mandatory)

Unit 4:
Applications
of Chemical
Substances
(5 credits,
optional)

Unit 5:
Applications
of Physical
Sciences
(5 credits,
optional)

Term 3

Unit 16:
Designing and
Making Useful
Devices in
Science
(5 credits,
optional)
Unit 7: Practical
Scientific Project
(5 credits,
optional)

Ye a r 2
Term 4

Unit 3: Biology
and Our
Environment
(5 credits,
mandatory)
Unit 6: Health
Applications of
Life Sciences
(5 credits,
mandatory)

Term 5

Term 6

Unit 14: Science
in Medicine
(10 credits,
optional)

Unit 17:
Chemical
Analysis and
Detection (10
credits, optional)

or
Unit 20:
Biotechnological
Procedures and
Applications
(10 credits,
optional)

or
Unit 18:
Exploring Our
Universe
(10 credits,
optional)

Ye a r 2

clear assignment brief that tells them, in a straightforward
way, exactly what they should do. This should always be
the goal. If you feel you can integrate units without the
assignments becoming too long and losing focus, then
you are free to do so. However, experience suggests that
learners at Level 2 benefit greatly from being set short
assignments, perhaps only covering, for example, P1,
M1 and D1, or P2, M2 and D2. Learners also benefit
from seeing how each assignment relates to the previous
and/or following assignments for a unit. A programme of
assignments enables learners to make these connections
and enriches the learning process. Each unit specification
contains a programme of suggested assignments to help
you get started.

Term 4

Unit 5:
Applications
of Physical
Sciences
(5 credits,
optional)

Term 5

Unit 3: Biology
and Our
Environment
(5 credits,
mandatory)

Term 6

Unit 6: Health
Applications of
Life Sciences
(5 credits,
mandatory)

While you are free to integrate the optional units from
the first term of the programme, in this suggested course
structure learners are eased in to the requirements of
the programme more gradually. You will note from the
specification that some of the units are worth five credits
and other units are worth ten credits: in this example
programme, learners start the course with a full term to
deliver a five-credit unit. This allows extra time to introduce
learners to the requirements of the BTEC, to instruct them
in research techniques and how to reference their sources,
and to give learners time to practise different presentation
formats for their assessments.

For BTEC Level 2 First Diploma programmes, this
suggested two-year outline is practical in terms of building
learner skills in preparation for the more applied units. It
integrates some of the more manageable complementary
optional units in the first two terms of the course.
When considering which optional units to choose for the
First Diploma in Applied Science, in addition to the obvious
considerations of your tutors’ subject specialities, the
centre’s resources and the availability of equipment, you
also need to bear in mind whether you will teach similar
units at Level 3. This suggested programme gives a good
grounding in each core area of science and offers optional
units that will prepare learners for more specialised
Level 3 study. This programme could easily be modified
to take account, say, of a large group of learners who plan
to do physics at Level 3: additional optional units focused
on physical science might replace the life science options
suggested for Term 5. Equally, should you have a cohort of
learners who are keen to pursue the forensic science track
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For more information about BTEC assessment and
internal verification, please see pages 38–39.

D4

D3

D2

D1

M4

M3

M2

M1

P4

P3

P2

P1

D4

D3

D2

D1

M4

M3

M2

P4

M1

P3

P2

Many centres are making use of virtual learning
environments (VLEs) such as Blackboard or Moodle
that allow tutors to maintain individual learner sites and
keep work electronically. You may decide to give parents
access so that they too can check learner progress and
achievement. This kind of service will help parents to
understand how BTECs are assessed.

D4

D3

D2

D1

M3

M2

M1

P4

P3

P2

P1

D4

D3

D2

Tutor name
D1

Tutor name
M4

Unit name

M3

Assignment name

Unit name

M4

Suggested assignment tracking sheet
(for integrated unit delivery, with different tutors delivering each unit)

M2

• There may be opportunities to co-teach BTEC
Level 2 Firsts with GCSEs, however it is important
that there is clear differentiation between BTEC
assignments, and GCSE coursework.
• You must ensure that the work produced meets the
BTEC unit content requirements and that coverage
is not compromised.
• Remember: assessment for BTEC should be
undertaken within a vocational context and must
fulfil the unit grading criteria.
• Where there are a number of assessors working
on a BTEC programme, they should be involved in
standardisation exercises to ensure consistency of
assessment decision-making.
• There must be a robust and effective internal
verification process in place.

Unit name

Systematically track all of your assignments at grading
criterion level so that you build a full and complete
achievement record for every learner. This is especially
important in differentiated learning or in special
circumstances such as illness where all assignments
might not have been carried out. In these cases, full unit
coverage can sometimes be achieved through crossreference with other related units, however evidence
provided by learners must fully cover the criteria.

M1

Can I co-teach BTEC with GCSE?

Unit name
Learner name

P4

There is ample opportunity for tutors who have had
industrial experience before teaching BTEC Level 2 Firsts
in Applied Science to share their experience and expertise,
so that these may inform assignments and group work.
First-hand experience of what it is like to work in an
industrial environment is always invaluable to learners.
Alternatively, you can present case studies of people
working in different organisations. Case studies are
readily and freely available from many industry
organisations’ websites.

Suggested learner tracking sheet

P3

Optional Unit 7 – the practical science project – should
be in an area of science that interests learners. This is
a good opportunity for learners to demonstrate that they
can put the theory they have learned into practice. It is
complemented well by Optional Unit 16: Designing and
Making Useful Devices in Science.

Whatever decisions you make about your programme
delivery, it is important that you carefully map the
assessment of criteria across units and keep accurate
records to track learner achievement. Tracker sheets like
those shown opposite can be constructed easily in Word or
Excel. The ones opposite are available on the CD-ROM in
your Specification Pack.

P1

As you plan the delivery of the programme, consider how
you can most effectively motivate learners. For example,
if you have learners who are interested in biomedical
science, then it would be appropriate to have guest
speakers come in to discuss this area, or to plan a visit to a
microbiological lab (perhaps in a hospital).

Keeping track

P2

for the BTEC Level 3 National, then you might offer
Unit 13: Investigating a Crime Scene during Term 5.

Planning unit delivery

P1
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BTEC units: a quick overview

BTEC units: a quick overview
Every BTEC unit is structured in exactly the same way, and this structure has been
developed to facilitate your delivery of the course. The notes here give a quick
overview. For full details of this structure please see the specification.

Title page
The first page of the specification gives the
unit title, the QCF level, the credit value and
the guided learning hours (GLH)*. It also
sets out the unit aim and purpose, the unit
introduction, and the learning outcomes.
* Guided learning hours (GLH) are all the times
when a member of staff (such as a tutor, trainer or facilitator) is
present to give guidance.

Unit content
Lists the breadth of knowledge, skills and
understanding needed to achieve each of
the learning outcomes. This outlines what
you should cover in your delivery and what
your learners need to know.
Assessment and grading criteria grid
The evidence that each learner must
produce to achieve pass, merit or distinction.
This is the most important section of
each unit – units must be taught and
assessed by these criteria (not the learning
outcomes).

Programme of suggested assignments
For guidance only, this table lists ideas for
assignments that would cover the grading
criteria. It is recommended that you write
your own assignments or adapt Edexcel’s
to meet local needs and resources.
Remember: all assignments must be
internally verified by your centre before
issue to learners to ensure they are
fit for purpose.

Links to National Occupational
Standards, other BTEC units and
BTEC qualifications
Shows opportunities for integrated
delivery of units.
Indicative reading, resources packs
and websites
Suggested learner resource material.
Essential resources
Specialist resources needed to allow
learners to generate evidence for the unit.

Essential guidance for tutors
Unit-specific guidance on delivery and
assessment.

Functional skills signposting
Opportunities to generate evidence to meet
the requirements of functional skills tests.

Outline learning plan
This suggests one way you could deliver
the unit. Design your own learning plan
to mirror your preferred delivery and
assessment methods for unit coverage.
(This will be crucial where a more integrated
delivery profile is adopted.)

PLTS signposting
Opportunities to develop personal learning
and thinking skills within the unit.
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Developing a scheme of work
All BTEC Level 2 First units are structured in a way that should facilitate your delivery of the
course. Each unit includes an outline learning plan. This is provided as an example only to illustrate
just one way you might deliver that unit. This plan includes suggested assignments that will cover
the unit’s grading criteria.

From this outline learning plan you might then develop a
more detailed scheme of work. To show how this might be
done, the outline learning plan opposite is taken from
Unit 2: Energy and Our Universe. On pages 26–31 there is
an example of a scheme of work for this unit.
Design your own scheme of work to factor in the needs
of your learners and local resources, and to reflect the
assignments that you have designed for the unit. (Always
ensure that assignments – whether designed by yourself,
Edexcel or others – are internally verified in your centre
before use; see page 38.)

Delivery notes
The introductory session could be delivered using practical
activities. For example, when explaining what constitutes
appropriate evidence for an assignment, learners could
work in groups to identify the various methods for
themselves. For more information on assignment evidence,
see page 34.
Many units in the BTEC Level 2 First in Applied Science
are developmental in their movement from pass to merit
and then to distinction. It is accepted that in the early
stages of an applied science programme, there is a great
deal of groundwork that needs to done in the acquisition of
vocational language before learners can effectively use this
language in a vocational scenario or live brief. Learners will
also be developing the key experimental skills necessary to
perform assignment-related experiments.
Learners should understand how continuous assessment
works in terms of interim and formative assessment. All
learners should submit interim work or show you where
they are with their assignments so that you can feed back
on how well they are meeting the tasks against the criteria
that they are working towards. If a learner has already met
the pass criteria, you should indicate how the learner can
achieve merit and distinction grades. If the pass criteria
are not yet meet, indicate what the learner has to do to get
to the appropriate standard.

Group work
Group work is vitally important on BTEC programmes
and you should provide opportunities for group
work frequently throughout the course. Remember,
however, that if any group work contributes towards
an assignment, individual learners must be able to
provide evidence that they have individually met the
criteria.

Looking out for plagiarism
Be careful with the use of the internet, as
unfortunately the copying and pasting of text into
assignments is happening with alarming regularity.
Even at this level, a plagiarism policy may be required
to encourage learners to reference the work of
others as far as possible. See www.jcq.org.uk for
advice on detecting plagiarism. On the first (written)
assignment make sure that any cut-and-paste
evidence is rejected and that learners are made to do
the work in their own words. This will pay dividends
in the long run.

How do I cover the content?
• Work closely with the specification document to
ensure that you fully understand the coverage for
each learning outcome within each unit.
• Check your content coverage against the grading
criteria.
• Make sure you understand the distinction between
content that must be covered and content that is
optional, such as topics listed after the words “eg”
in the specification – here tutors may use these
examples or replace them with relevant alternatives
of their own choice.
• Rather than follow the assignment ideas in the
specification, it may be possible for you to consider
smaller assignments over shorter periods of time
that will keep your learners engaged. Remember
that your assignments must always be designed for
your learners.
• Consider more focused assignments that allow
greater and more interesting content coverage,
rather than trying to squeeze content into
assignments inappropriately.
• Use a matrix tracker to plan your assignments and
cross-check to see if all content is covered. See
page 21 for examples of tracker sheets.

Outline learning plan for Unit 2: Energy and Our Universe
Topic and suggested assignments and activities

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
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 demonstrations and simulations
Learning activity: bingo game on basics of waves
Formal teaching: electromagnetic spectrum
Learning activity: card-matching game on spectrum and demonstrations
Formal teaching: radiation
Learning activity: demonstrations of alpha, beta and gamma radiation, demonstrations showing evidence of energy
carried by radiation
Learning activity: card-matching game on radiation
Formal teaching: waves used for communication
Learning activity: demonstrations of appliance used for communication
Learning activity: Blockbusters 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 laboratory 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)
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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Sample scheme of work for Unit 2: Energy and Our Universe
Session

1

Teaching topic

Introduction to Energy and Our Universe
Investigating energy transformations: types of energy

Minutes*

Linked assessment

120 mins

Resource checklist

PowerPoint presentation
introducing the unit

Tutor presentation using a handout showing the unit specification and with reference to
Edexcel’s website

Handout: unit specification

Group work on evidence required, using past assignments as examples

Handout: copies of past
assignments

Explanation of pass, merit and distinction criteria

PowerPoint presentation on types
of energy
Card sets with types of energy and
illustrations for pair work
PowerPoint presentation on
sources of energy

2

Sources of energy
Investigating energy transformations: energy transformations

120 mins

M1, P1

Core content and delivery methods

Handout: crossword on sources of
energy
PowerPoint presentation on energy
transformations

Explanation of points scoring in relation to grading
Tutor presentation on types of energy
Pair work: card-matching game on the types of energy, linking terms with images
Tutor presentation on sources of renewable and non-renewable energy
Individual learner work: tutor-devised crossword on sources of energy
Tutor presentation on energy transformations, with examples (torch, kettle, solar cells,
etc.)
Small group activity: appliance-matching game

Box(es) of household appliances

3

Investigating energy transformations: measuring efficiency

120 mins

P1, P2, M1, D1

PowerPoint presentation on
measuring efficiency

Tutor presentation on measuring the efficiency of energy transformations, including
formula for calculating efficiency

Handout: worksheets with example
and practice calculations

Individual learner work: worksheets with example and practice calculations (tutor
providing assistance and explanation as required)

Laboratory equipment for
investigation and calculation of
energy transformations

Pair work: experiments investigating and calculating energy transformations

Internet access

Individual research (internet and print resources) on how to save money and fight climate
change. See, for example, www.energysavingtrust.org.uk/
www.gcse.com/energy.htm

Science books

4

Investigating energy transformations: the effects of energy transformations

120 mins

D1

Video

Video clip on the energy debate

Whiteboard or flipchart for
discussion

Tutor-led discussion

PowerPoint presentation on
economic costs and environmental
impacts
Assignment 1 brief
Handout: unit specification
5

Assignment 1: Investigating energy transformations and communicating this
information to customers

120 mins

P1, P2, M1, D1

Internet access and other reference
sources

Tutor presentation on economic costs and environmental impacts of energy
transformations

Run through assignment brief on investigating energy transformations and
communicating this information to customers
Tutor explanation of pass, merit and distinction criteria
Individual research and completion of tasks

Laboratory equipment for practical
investigations as required by
learners

6

Applications of waves and radiation: speed, wavelength, frequency

120 mins

PowerPoint presentation on basics
of waves

Tutor presentation on the basics of waves: speed, wavelength and frequency, including
demonstrations and simulations

Laboratory equipment (such as
ripple tank) for demonstrations

Whole group activity: bingo game on the basics of waves

Handout: bingo game

* Guided learning hours (GLH): all times when a member of staff (such as a tutor, trainer or facilitator) is present to
give guidance (‘contact time’). This includes lessons, lectures, tutorials and supervised study in, for example, learning
resource centres and workshops. It also includes the time staff spend with learners observing and assessing their
achievements.
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Session

7

8

9

Teaching topic

Applications of waves and radiation: the electromagnetic spectrum

Applications of waves and radiation: radiation

Applications of waves and radiation: communication

Developing a scheme of work

Minutes*

120 mins

120 mins

120 mins

Linked assessment

P3

P4, M2, D2

P5, M2, M3, D2,
D3

Resource checklist

Core content and delivery methods

Whiteboard for tutor presentation
on the electromagnetic spectrum

Interactive whiteboard presentation on the electromagnetic spectrum, using diagrams
and demonstrations as necessary

Laboratory with apparatus for
practical demonstrations and
investigations

Pair work investigating the electromagnetic spectrum

Whiteboard for tutor presentation
on radiation

Tutor presentation on radiation: covering ionising and non-ionising radiation, with
demonstrations of alpha, beta and gamma radiation, and examples of usage and
applications (energy carried by radiation)

Laboratory with apparatus for
practical demonstrations and
investigations

Small group work: practical investigations of alpha, beta and gamma radiation

Cards for card-matching quiz game

Pair work: card-matching quiz game on radiation recapping the content of the
presentation

PowerPoint presentation on waves
used for communication

Tutor presentation on waves used for communication, including wireless and wired
transmission, with demonstrations

Computer graphic simulation

Pair work: learner investigation into applications used for communication

Laboratory with apparatus
and applications used for
communication

Tutor-led discussion, questions and answers
Whole-class activity: Blockbusters game in teams (quiz on waves used for
communication)

Whiteboard or flipchart for
discussion
Reference resources (such as
textbooks) if required for the game

10
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Assignment 2: Applications of waves and radiation

Revision of Assignment 1

120 mins

60 mins

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

P1, P2, M1, M2

Assignment 2 brief

Run through assignment brief on applications of waves and radiation

handout: unit specification

Tutor explanation of pass, merit and distinction criteria

internet access and other reference
sources

Individual research and completion of tasks

Assignment 1 learner work

Tutor presentation revising aspects of energy transformations and integrating with other
units

Handout: unit specification
Internet access and other reference
sources

12
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Electrical power: electricity basics

Electrical power: types of electricity (ac and dc)
Production of electricity

120 mins

120 mins

P7A

P6

* Guided learning hours (GLH): all times when a member of staff (such as a tutor, trainer or facilitator) is present to
give guidance (‘contact time’). This includes lessons, lectures, tutorials and supervised study in, for example, learning
resource centres and workshops. It also includes the time staff spend with learners observing and assessing their
achievements.

Internet research, such as
www.practicalphysics.org
www.schoolscience.co.uk

Learners have opportunity to revisit Assignment 1 and improve their grades

PowerPoint or interactive
whiteboard presentation on the
basics of electricity

Tutor presentation on the basics of electricity, introducing terminology: voltage,
current, electrical symbols, Ohm’s law, instruments for taking measurements, with
demonstrations

Laboratory with apparatus for
making circuits

Pair work: learners to build some simple electrical circuits

PowerPoint or interactive
whiteboard presentation on types
of electricity and production

Tutor presentation on the types of electricity (ac and dc), and how they are produced,
with examples and a demonstration using a basic alternating current generator, and
batteries as a source of direct current

Laboratory with apparatus for
constructing a simple generator

Pair work: simple experiments showing how electricity is produced

Individual learner work: worksheets with electrical symbols and names of components
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Session

14

Teaching topic

Electrical power: sources and transmission

Developing a scheme of work

Minutes*

120 mins

Linked assessment

P7, M4, D4

Resource checklist

Core content and delivery methods

Video clip on electricity generation
and transmission

Video clip on efficiency of electricity generation, renewable versus non-renewable and
transmission through the National Grid

Handout: worksheets based on the
video and for further research

Individual learner work: worksheets with questions based on the video and inviting
further research

Internet access and other research
resources

15

Assignment 3: Electrical power

120 mins

P6, P7, P7A, M4,
D4

Assignment 3 brief

Run through assignment brief on electrical power

Handout: unit specification

Tutor explanation of pass, merit and distinction criteria

Internet access and other reference
sources

Individual research and completion of tasks

Laboratory equipment for practical
investigations as required by
learners
Assignment 2 learner work
16

Revision of Assignment 2

60 mins

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

Handout: unit specification
Internet access and other reference
sources
PowerPoint or interactive
whiteboard presentation on the
solar system

17

The solar system and our universe: composition and formation

120 mins

P8, M5, D5

Internet access with software for
simulations

Tutor presentation revising aspects of the applications of waves and radiation and
integrating with other units
Learners have opportunity to revisit Assignment 1 and improve their grades
Tutor presentation on exploration of the solar system, telescopes and night mapping of
the sky
Individual computer time with software for simulations
Pair work: card-matching activity with names of planets and their distances from the sun

Cards for matching activity
18
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The solar system and our universe

The solar system and our universe: the changing universe

120 mins

120 mins

P8, P9, M5, M6,
D5, D6

P9, M6, D6

Handouts: centre or tutorgenerated, to support learning

Visit to the National Space Centre

PowerPoint or interactive
whiteboard presentation on
theories of origin and change

Tutor presentation on theories of origin and change

Balloon
Internet and other research
resources

20
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Assignment 4: The solar system and our universe

Assignment 4 presentations

120 mins

60 mins

P8, P9, M5, M6,
D5, D6

P8, P9, M5, M6,
D5, D6

Tutor demonstration (using a balloon) of the expansion of the universe
Individual learner internet research, such as:
www.planetary.org
www.space.com
Whole group discussion of evidence for the expansion of the universe

Assignment 4 brief

Run through assignment brief on the solar system and our universe

Handout: unit specification

Tutor explanation of pass, merit and distinction criteria

Internet access and other reference
sources

Individual research and completion of tasks

PowerPoint

Learner presentations

Interactive whiteboard
Whiteboard
Flipchart

22

Revision of Assignment 3

Total guided learning hours

60 mins

P6, P7, P7A, M4,
D4

40 hours

* Guided learning hours (GLH): all times when a member of staff (such as a tutor, trainer or facilitator) is present to
give guidance (‘contact time’). This includes lessons, lectures, tutorials and supervised study in, for example, learning
resource centres and workshops. It also includes the time staff spend with learners observing and assessing their
achievements.

Assignment 3 learner work

Tutor presentation revising aspects of electrical power and integrating with other units

Handout: unit specification

Learners have opportunity to revisit Assignment 3 and improve their grades

Internet access and other reference
sources
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Assessment and grading
Learners work through BTEC units by participating in the learning programme and tackling the
assignments you set for them. The ultimate aims in the setting of assignments are to cover the
grading criteria for each unit and to set learning within a vocational context. (Full guidance on
assignment design can be found on page 34.)

Tell me more about assignments
The number of assignments for each unit will vary. It is
up to you how you decide to cover the grading criteria for
each unit. Take into account the ability of your cohort of
learners, the requirements of the unit itself, local resources
and, not least, your imagination as tutor.
There are drawbacks in setting both too few and too many
assignments. If you set too few assignments (by, say,
adopting the one-off project approach), you can place
too much reliance on large pieces of evidence that may
only be available late in the programme. These large
assignments can be hard to assess and difficult to put
right if things go wrong.
Too many assignments can put a burden on both you and
the learners. This can lead to fragmentation of the unit.
The unit content, outcomes and grading criteria have
generally been produced to provide a coherent package.
As such, the assignments should, wherever possible,
maintain the coherence and links between the outcomes
and grading criteria of the unit.

Unit 1

September

October

Assignment 1

Assignment 2

Unit 2
Unit 3

Your delivery can be through differently paced
assignments – some designed for learners to complete in
a short space of time and others over the course of a half
or whole term. You are free to change the pace of your
delivery to surprise learners by breaking up an assignment
that has gone stale with an assignment that is short and
sharp. The assignment could be linked to an event
such as:
• a Science, Technology, Engineering and Mathematics
(STEM) week
• Astronomy Year
• an industrial visit.
Remember that assignments must be internally verified
before issue.
It is good practice to provide learners with a list of
assignment work deadlines over the period of study. This
will help learners to manage their workload. The table
below shows part of an example assignment plan (the
table could be extended to cover two years).

November

December

January

Assignment 7
Assignment 4

Assignment 3

Unit 4

Assignment 6
Assignment 5

Kick-starting an assignment

Building a portfolio of evidence

Successful assignments are often inspired by a trip
out of the classroom or laboratory. Consider a visit
to a science museum (to learn about how chemistry
has advanced over the years, for example), or to the
National Space Centre (to link with the space aspect
of the physics units), or even to a local park for
biology-based investigations.

Encourage your learners to compile a portfolio of
evidence to meet the grading criteria for each unit.
It is important that learners have the opportunity
early on in the course to develop portfolio-building
skills, so that they can manage and organise their
evidence. For example, encourage learners to
keep a reflective diary of their experiments. Give
learners the unit specification for each of the units
so that they can take ownership of the course and
tick off aspects of the specification that they have
completed.

What about grading?
Learners need to provide evidence to meet the grading
criteria shown in the unit specification.
• To pass a unit, every pass criterion needs to be
achieved.
• To gain a merit, all the pass and merit criteria need to be
achieved.
• To gain a distinction, all the pass, merit and distinction
criteria need to be achieved.
See the specification for further information on how unit
grades are converted to points to calculate a learner’s
overall grade for the course. Learners who complete the
unit but who do not meet all the pass criteria are graded
‘unclassified’.
Each criterion generally begins with an operative
verb, for example:
Pass = describe (what)
Merit = explain (how)
Distinction = justify/evaluate (why)
It is crucial that these same operative verbs are used
in the wording of assignment tasks to yield correct
evidence from the learner to meet each criterion.

Each assignment must cover part or all of the grading
criteria in the unit’s assessment and grading grid. This
will be dependent on the nature and size of the individual
assignment, and how it relates to the content of the
unit (or units, if you are integrating unit delivery through
assignments). For example, the grading grid in
Unit 2 has a total of ten pass, six merit and six distinction
grading criteria and the unit’s programme of suggested
assignments suggests how you could cover these in four
separate assignments.
In applied science, it is important to build vocational
language from the outset: consider introducing a
vocational language-building assignment before setting
assignments within a vocational scenario. In order to pass
the unit, the evidence presented for assessment needs
to demonstrate that all the learning outcomes for the unit
have been achieved.
When the criteria includes the assessment of skills or
knowledge and understanding that cannot always be

evidenced in writing, the use of observation sheets or
witness statements is advised – preferably with the unit
criteria printed out so that accurate judgements can be
made against these criteria. All documents of this nature
should be signed and dated to form an authentic audit
trail within the learner’s assessment profile. For more
information about the use of observation and witness
statements see page 35.
Working towards merit and distinction criteria
As the programme progresses you may find that
some learners struggle to achieve the merit and
distinction criteria. It is imperative that in giving
feedback on assignment work you clearly show
learners what they need to do to improve to achieve
the merit and distinction criteria.

For full information on grading, please see
specification.

Tracking learner achievement
Timetable a one hour ‘tracking’ session to give learners
the opportunity to reflect on their progress. These sessions
help learners become aware of their progress through
each unit and throughout the programme, and thus
develop independent learning skills. They are also good
opportunities to remind learners of assignment deadlines,
and to address any concerns.
For tracking sessions to be effective, one tutor must have
an overview of what is happening in all units. If your centre
uses several tutors to deliver the programme, you will need
to bear this in mind in your planning.
There is an example of a learner tracking grid on page
21. These types of grid enable you to keep a record of
learners’ progress during the course. If your unit delivery is
integrated with other units, the grids facilitate your tracking
of which assignments have covered which grading criteria.
It is important to ensure that assessors, internal verifiers
and external verifiers have easy access to learner evidence
for each of the unit grading criteria. The evidence must be
clearly referenced and annotated in each learner’s portfolio.
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Assignment design
Assignments must be designed to motivate learners and to
allow learners to achieve specified unit grading criteria in
vocational contexts, and must call on learners to produce
varied forms of evidence.
When designing assignments it is possible to:
• have one assignment brief to assess all the grading
criteria of a unit
• have two or more smaller assignment briefs for a unit
• allow assessment of criteria from one unit to be
integrated with assessment of criteria from another unit.

The assignment brief must include:
•
•
•
•
•
•
•
•

the title and level of the qualification
the title and number of unit(s) under assessment
the title of the assignment
the date the assignment is set (start date)
submission/assessment date(s)
the name of the assessor(s)
the name of the learner
space for the learner to sign to confirm the work is
their own.

In addition to this the use of interim/milestone
assessment dates is recommended – especially
where assignments cover a number of criteria. It is
essential that assignments have a suitable timescale.

The scenario
The assignment should be based within an interesting
vocational scenario so that learning can be applied to the
real world of work.

The tasks
Each assignment is divided into tasks: detailed
descriptions of the activities learners will undertake in
order to produce evidence to meet the unit’s grading
criteria and complete the assignment. Each task must:
• specify the extent and nature of evidence that learners
should present
• be clear, specific, time-bound, stepped, relevant and
realistic
• address the grading criteria they target, paying careful
attention to the operative verb of each criterion
(‘describe’, ‘explain’, ‘evaluate’ etc)
• reference the grading criteria they address
• be presented in learner-friendly, engaging and
inspirational language; they should not simply repeat the
grading criteria
• address the grading criteria in full, and not split a
criterion across more than one task.

Assessment and grading

minimum requirement, for example, ‘a labelled diagram of
the experimental set up’, or ‘an electronic presentation of
no more than ten slides, explaining the applications of light
in medicine’. Forms of evidence can include:
• recorded discussions
• log books/diaries
• artefacts
• presentations
• performance
• brochures/leaflets/posters
• case studies
• web-based material (websites, blogs, VLE, podcasts etc)
• role plays
• reports
• written investigations
• annotated photographs
• promotional material
• work-based evidence.

For evidence that is not written, observation records
or witness statements can be completed. See
opposite (page 35).

Learners need to take responsibility for completing their
assignments. Many centres have instigated learner
agreements or contracts, which learners sign to commit
themselves to meeting all deadlines and the other
demands of completing their programme. Learners need
to provide evidence that is all their own work – plagiarism
can be an issue. It is important that learners are instructed
on the correct use of referencing. For more information,
see Edexcel’s Centre Guide to Managing Quality: Policies,
Procedures and Practice.
Integrating unit assessment
An assignment can have one unit as the main focus,
but learners may also be producing evidence towards
other units as well.

Engage your learners
The most successful assignments will engage and
excite learners to take responsibility for the progress
of their own learning.

Assessment and grading criteria
• The assignment must state exactly which assessment
criteria are being addressed.
• Centres must not rewrite any aspect of the unit’s
assessment and grading criteria nor add their own
centre-devised criteria.
• Centres may provide additional guidance, explaining
assessment criteria requirements in learner friendly
language, but the exact wording of the published criteria
must appear on the assignment.

Local needs
Assignment briefs should always be developed and
adapted to meet the needs of learners at your centre and
to take account of your centre’s resources. They must also
be checked by someone in your centre (internally verified)
to ensure they are fit for purpose before they are given to
learners (for more information on this see page 38).
The assignment brief will often need to be supplemented
with further information, for example:
• a demonstration
• handouts
• videos or DVDs
• references to books
• references to websites
• visits to source primary research materials within the
locality of your centre
• visits to parks, local laboratories and science museums,
and industrial visits and work placements.

Evidence
Clearly state what learners are expected to provide as
evidence for each task. Be specific about the kinds of
evidence that learners must present. Be sure to set a

Learner responsibility

An example of an assignment brief can be found on
page 46.

Observation records
An observation record is used to provide a formal record
of an assessor’s judgement of learner performance
(for example, during presentations, practical activity,
performance, role play) against the targeted grading
criteria. The record:
• will relate directly to the grading criteria in the unit
specification
• may confirm achievement or provide specific feedback
of performance
• will provide primary evidence of performance
• will be sufficiently detailed to enable others to make a
judgement as to quality and whether there is sufficient
evidence of performance.
Observation records should be accompanied by supporting
additional evidence. This may take the form of visual
aids, video or audio tapes, CDs, photographs, handouts,
preparation notes, cue cards, diary records, log books and/or
peer assessment records. Observation records should also:
• note how effectively these were used to meet the
assessment criteria
• record the assessor’s comments
• be evidenced in a learner’s portfolio when assessment is
carried out through observation, together with relevant
supporting evidence
• be completed by the assessor, who must have direct
knowledge of the specification to enable an assessment
decision to be made
• be signed and dated by the assessor and the learner
• also include the learner’s comments.

An observation record can have greater validity than a
witness statement since it is capable of directly recording
an assessment decision without reference to others.

Witness statements
A witness statement is used to provide a written record
of learner performance (process evidence) against
grading criteria. Someone other than the assessor of the
qualification/unit may complete it. This may be an assessor
of a different qualification or unit, a work placement
supervisor, a technician, a learning resources manager
or anyone else who has witnessed the performance of
the learner against given assessment criteria. It can be
someone who does not have direct knowledge of the
qualification, unit or assessment criteria as a whole but
who is able to make a professional judgement about the
performance of the learner in the given situation.
The quality of a witness statement is greatly improved, and
enables the assessor to judge the standard and validity of
performance against the assessment criteria, if:
• the witness is provided with clear guidance on the
desirable characteristics required for successful
performance by including a checklist
• the grading criteria are present on the witness testimony
(this may need further amplification for a non-assessor)
• the learner or witness also provides a statement of the
context within which the evidence is set.
The witness statement does not confer an assessment
decision. The assessor must:
• consider all the information in the witness statement
• note the relevant professional skills of the witness to
make a judgement of performance
• review supporting evidence when making an assessment
decision
• review the statement with the learner to enable a greater
degree of confidence in the evidence
• be convinced that the evidence presented by the witness
statement is valid, sufficient and authentic.
When a number of witnesses are providing testimonies:
• every witness testimony should be signed and dated by
the witness
• information of their job role/relationship with the learner
should also be available.
These details add to the validity and authenticity of the
testimony and the statements made in it. Centres should
note that witness testimonies can form a vital part of the
evidence for a unit(s) but they should not form the main or
majority assessment of the unit(s).

Example forms for observation records and witness
statements are given on pages 36 and 37 and
can be modified to show a centre’s own logo.
They are available in Word on the CD-ROM in your
Specification Pack.
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Observation record (by tutor)

Witness statement (by external observer)

Learner name

Learner name

Qualification
Qualification

Unit number and title

Unit number and title

Description of activity undertaken (please be as specific as possible)

Description of activity undertaken (please be as specific as possible)

Assessment and grading criteria
Assessment and grading criteria

How the activity meets the requirements of the assessment and grading criteria,
including how and where the activity took place

How the activity meets the requirements of the assessment and grading criteria

Witness name

Job role

Witness signature

Date

Learner signature

Date

Assessor name
Learner signature

Date

Assessor signature

Date

Assessor name

Assessor signature

Date
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Internal verification of
assignment briefs
Internal verification is a quality assurance system you must
use to monitor assessment practice and decisions. It is
there to ensure that:
• assessment and grading is consistent across the
programme
• assignments are fit for purpose
• assessment decisions accurately match learner work
(evidence) to the unit grading criteria
• standardisation is a feature of centre assessment
practice.
All assignment briefs must be internally verified before
they are issued to learners. The internal verification should
be done by a tutor who is vocationally competent and
understands the BTEC Level 2 Firsts in Applied Science
units. This is to ensure that:
• the tasks and evidence will allow the learner to address
the targeted criteria
• the assignment brief is designed using clear and
accessible language
• learners’ roles and tasks are vocationally relevant and
appropriate to the level of the qualification
• equal opportunities are incorporated.
The system used to do this is a matter for individual
centres. Edexcel fully supports the use of the centre’s
own quality assurance systems where they ensure robust
internal standardisation.
Internal verification of assignment briefs should always be
reported and recorded. If action is required, the assessor
should complete this and return it to the internal verifier for

Assessment and grading

sign-off. Once the assignment is verified as fit for purpose,
it may be issued to the learners.
Internal verifiers are advised to use the paperwork that
is available both from the Edexcel website and on the
CD-ROM in your Specification Pack (see the example on
page 48) as this meets all Edexcel requirements.
Internal verification is to be seen as a supportive process
and, should an assignment not meet the accepted
standards in content coverage, the internal verifier should
return the assignment with appropriate comments. There
should be a deadline set for the amendments to be made
and, when all is approved, the documents should be
signed and dated to give the team an auditable document.
Tutors can engage in professional discussions where there
is disagreement so that all standards and decisions are
shared and understood.

Procedure for internal verification
Identify the tutors (assessors)
and internal verifier team for
the whole programme

Use a tracking sheet (see
page 21) to produce a
teaching and learning
schedule for each unit or set
of integrated units

For an example of an internal verification form for an
assignment brief, see page 48.

Lead internal verifiers
Each group of programmes has a lead internal verifier
who coordinates the work of other internal verifiers and
offers leadership on issues of internal standardisation and
related training. The lead internal verifier will be expected
to gain accreditation via the Edexcel online OSCA2 test.
The achievement of this test will permit release and
certification of learner attainment. For more information
on becoming a lead internal verifier, see www.btec.co.uk.
(Some programmes may be subject to annual sampling
prior to release of certification of learner attainment.)

Internal verifier samples ALL
assignment briefs prior to
issue to learners

Unacceptable assignments
returned to assessors with
full commentary, an action
plan and time frame for
resubmission

Tutor/assessor briefs learners
on assignments and explains
grading criteria

Tutor grades assignments
and provides written feedback

Internal verifier samples
actual assessments
to check use of
grading criteria and
veracity/authenticity
of learner evidence
– viva, presentation,
demonstration etc
Incorrect assessment
decisions are returned to
assessor to be revised
within a timeframe and
clear guidelines

Sample of grades submitted
to the internal verifier

Correct assessment is signed
off and grading decisions are
released to learners

All activity to be recorded
and to take place BEFORE
final grades are issued to
learner
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Grading an assignment
When designing an assignment it is key that you set the
level of expectation for learners and provide guidance
related to the kinds of evidence that they should be
producing. Assignments will not, ideally, require a uniform
response, otherwise you will have difficulty in assessing
across the range of grading criteria – differentiated learning
would be constrained. Learners should have the freedom
to develop their own responses within the demands of the
learning outcomes and grading criteria.
When grading an assignment it is good practice to use a
form such as that shown on page 62 (this is available on
the CD-ROM in your Specification Pack). Alternatively,
you can devise your own assessment record sheets, but
these should always allow feedback to learners on their
performance against the criteria. It is also good practice
to have space for learners to comment on their own
work (many Level 2 learners will need encouragement
to provide a response). It is important to give learners
positive feedback that tracks and records their learning
journey and achievement but also identifies areas for
improvement. This is very valuable for learners who have
missed criteria and need further encouragement and
direction to achieve these criteria.
Learners normally receive feedback after each assignment
has been assessed and internally verified.
Commenting on learner work
It is common practice not to amend learner scripts
or write comments on drawings. The use of Post-it
notes, separate paper with commentary and other
means is acceptable. Electronic submissions that
use the comments tool make it very easy to verify
– and, if necessary, to confirm or challenge – the
assessors’ decisions.

Assessment and grading

Key points
• Always use the speciﬁcation document and crossreference learner evidence to the learning outcomes,
unit content and the unit’s assessment and grading grid
to ensure that the criteria specified in the assignment
are fully met. For merit and distinction grades, the
decisions should not to be based on quantity of evidence
presented but on its quality (in meeting the criteria).
• The guidance section of each unit speciﬁcation will
assist you in reaching a decision. Delivery teams will
find that standardisation prior to major unit assessment
will be very useful in setting the standard of individual
assessors’ decisions. Use of a sample of learner work
across the grade boundaries, especially if there are
‘cusp’ decisions, is the best way to setting the team
standard. This activity builds confidence among the
assessor team. A post-standardisation session can be
very useful for further discussions on the quality and
standard of the work that has been assessed, and it
provides an opportunity for internal verification to take
place before grading decisions are confirmed to learners.
• Good feedback can identify the way that learners can
achieve a higher grade and positive feedback will assist
learners who may be diffident about gaining more than
a pass grade, which is a common problem with learners
who are only prepared to do the bare minimum to
pass. Assessors can encourage learner self-esteem and
confidence by setting clear expectations. The feedback
section can also provide learners with an individual
learning plan, giving clear targets for completion, dates
and deadlines.

Improving grades
In general, BTEC units expect a gradual improvement
in grades over the progress of the course as
learners become more familiar with the degree of
independence and self-responsibility that is required
to meet the higher grading criteria.

Maximising learner achievement
Unit grades need not be submitted to Edexcel until
the centre wishes to claim certification. Learners
should have every opportunity to obtain the best unit
grades they are able to achieve.
Learners could be encouraged to tackle criteria that
they have missed or are weaker in understanding
and achieving via newly designed assignments. Mini
assignments or a second opportunity to meet the
criteria in a fresh way is good educational practice.
Newly designed assignment briefs must be internally
verified before issue to learners.

For an example of a graded assignment, see
page 62.

Internal verification of
assessor’s comments
Once assignments have been graded, the internal verifier
should sample these to ensure that the assessor is:
• conducting assessment in a fair and equable way
• using the specification document
• using grading criteria
• checking the veracity and authenticity of learner evidence
through vivas, presentations, demonstrations, etc.
Centre teams can hold standardisation sessions to
establish the veracity and accuracy of the team’s
assessment decisions.

Any incorrect assessment decisions will be returned to
assessors to be revised within a timeframe. Where the
internal verifier deems the assessment decisions to be
invalid, there must be dialogue between assessor and
internal verifier to discuss the issues raised. This dialogue
should be documented on the internal verification form
together with the action to be taken and the resulting
grading outcome. There must be a clear audit trail of the
closing of the ‘quality loop’.
All activity should be recorded and take place before final
grades are issued to learners.

For an example of an internal verification form for an
assessor’s decisions, see page 63.
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Frequently asked questions

How many assignments should there be?
As many as is necessary to assess the unit. Determine
the most appropriate assessment strategy for the unit,
taking into account the ability of your cohort of learners,
the requirements of the unit, local resources and your
imagination as tutor.
If you set too few assignments (by, say, adopting the oneoff project approach), you can place too much reliance on
large pieces of evidence that may only be available late in
the programme. These large assignments can be hard to
assess and difficult to put right if things go wrong.
Too many assignments put a burden on both you and the
learners. This can lead to fragmentation of the unit. The
unit content, outcomes and grading criteria have generally
been produced to provide a coherent package. As such,
the assignments should, wherever possible, maintain the
coherence and links between the outcomes and grading
criteria of the unit.

When should assignments be set?
There are two issues here when considering timing. First,
be aware of the possibility of assessment overload – when
there is a bunching of assignment deadlines across
a number of units at any point in the programme. To
avoid overload, detailed planning needs to take place at
programme level to spread the assessment load. Second,
there is the issue of identifying the most appropriate place
within the unit for the assignment. This will be determined
by a combination of the nature of the unit and the way the
outcomes link together plus the overall approach taken to
teaching and learning.
As a third consideration, if you are aware of the timing of
external quality checks, it is good to prepare for this early
in the year by setting some assignments and assembling
all learner work. This will take away any pressure on your
delivery and assessment.

Can tests be used?
Any valid method of assessment can be used, and this
includes tests in the appropriate place. However, the
assessment must be made against the grading criteria set
within the unit, and this equally applies to tests as well
as any other method. The overriding issue is the need to
prepare assessment instruments that are fit for purpose,
challenging, vocationally relevant and provide a vocational
focus that will interest and engage the learner.

Pacing your learners
A developmental delivery pattern where one
assignment supports others will assist your learners
in growing in confidence and understanding and
show them that they can deliver to the higher grade
criteria in a consistent and complex manner. Some
learners with limited ability will achieve consistent
pass level results but will also see a definite
improvement in the quality of their work.
To take Unit 2: Energy and Our Universe as
an example, the pass grading criteria could be
covered through a practical experiment, while the
merit and distinction criteria could be covered in a
second assignment relating directly to the practical
experiment. Alternatively, you could produce one
assignment that requires learners to perform
experiments, say for learning outcome 1 in relation
to energy (for P1 and P2), and then to provide an
explanation of energy transformations and energy
loss (for M1 and D1).
The unit’s programme of suggested assignments
gives further ideas on how to cover the criteria.

What if the work is handed in late?
Deadlines are an important aspect of any work. In general,
time deadlines should be given for the end of the unit.
Centres need to inform learners about their policy towards
late work. If a learner hands in work late without prior
negotiation, then the centre may decline to mark it. If the
centre marks the work, then all grades applicable to the
unit must be considered. In this case, the learner must
not be punished for late work. As these programmes
are vocational, some assignments will not permit late
submissions, such as those that involve the performance
to an audience or production of a newspaper.

How can learners be encouraged to achieve
more than just a pass?
The assignment design, guidance and support are all
important factors in getting learners to achieve at the
highest possible level. It must be recognised that learners
do have choice and, if they make a conscious and
informed choice to only achieve at pass level, then there
is probably very little anyone can do. However, experience
shows that learners who become fully engaged in their
BTEC programme – understanding its interim and varied
assessment model, the importance of tutorials and clear
recording of grading criteria that they have achieved – will
be encouraged and will aim higher.

What if a learner doesn’t achieve a pass?

Example of an assessment plan for
two assignments

Feedback and support should be provided to ensure that
the learner is aware of any failings in the work presented
for assessment and then given the opportunity to rectify
these failings through some means (such as reworking
material, taking advantage of a further assessment
opportunity etc).

Unit assessment plan for two summative assignments
Time

Content
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Assignment 1

If the learner has not attempted assessment, then the
programme team could indicate that the unit/course had
not been completed by the learner, and in such cases the
qualification certificate would be withheld.

Assignment 2

How many times can a learner rework or resit
an assignment?
A B

C D

E

The first assignment covers the first outcome
and has an initial deadline for feedback indicated
at A. If this deadline is met, the work is reviewed
and detailed feedback provided to learners at B.
Learners can then rework the evidence, based
on the feedback provided, and resubmit for final
assessment at E.
The deadline for feedback on assignment 2 is C, with
feedback at D and final submission for assessment
also at E. To encourage learners to meet the
deadlines, work submitted after point B will only
be assessed and then returned with feedback at D.
Learners’ work is only ever double handled using
this process but it does provide learners with an
opportunity to reflect on their work and achieve at
the highest possible level.
Concerns about the advantages in this system
for those learners who take more time to achieve
are balanced out by the advantages gained by the
informed feedback and, possibly, the removal of
the work burden for those who meet deadlines.
What this system does achieve is that it encourages
learning based on sound assessment decisions.

The issue here is the validity of the assessment instrument.
If a learner is simply going round and round on a single
task or activity brief, then the validity of the assessment
must come into question and the tutor should consider the
need for an alternative assessment instrument.
If the assignment is prompting learning, then that is what
the course is about in the first place and therefore rework
is to be encouraged whenever applicable.
The final assessment evidence simply needs to be a valid
and reliable measure of the learner’s current level of
achievement against the outcomes and criteria of the unit.

Improving grades
Lack of achievement can usually be attributed to poor
attendance and the submission of inadequate work –
or the failure to produce any work – for assessment.
Ongoing assessment through teaching tutorials
and portfolio reviews using the unit assessment
and grading criteria can highlight weaknesses in
performance. These can be addressed through
individual learning plans, which are set with
clear targets, activities and deadline dates for
presentation.
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Appendix: A sample assignment
A sample assignment follows for Unit 2: Energy and Our Universe.

All assignments you set for your learners must be
internally verified
It is intended that sample assignments are used
as examples of good practice. However, they
may not be entirely appropriate for every learner
in every centre. You are advised to make suitable
amendments to sample assignments in response to
your own centre’s requirements to meet the needs
of your learners. All sample assignments used,
whether amended or not, must be internally verified
by a suitable person at your centre.

This sample assignment covers grading criteria P1,
P2, M1 and D1. It allows learners to investigate energy
transformations using both practical methods and
research.
The practical element within this assignment is essential
for the completion of P1 and enables learners to generate
sufficient data to produce the necessary calculations
required for P2. However, these grading criteria could also
be achieved separately. Calculations of energy efficiency
can be made from provided examples of known input
and output energy values and evidenced in a table. The
descriptive element of energy transformations is only
required to meet the M1 grading criterion but learners
can be encouraged to think about the transformations
while investigating and contemplating the points at which
transfer is actually taking place and where energy is
wasted in the system.
The focus for this assignment should be either the home
or the workplace to provide a familiar context. Learners
should be encouraged to list the various devices in their
homes that transform electrical energy into other energy
types and they should be made aware of the energy
wasted as heat. Posters are an ideal way to present this
work, perhaps using store catalogues for images and text.
It may be possible for some centres to arrange for visits to
industrial complexes or retail outlets to catalogue common
energy-transforming devices. This information can then

be collated within groups and delivered as a PowerPoint
presentation to the class, thereby helping to reinforce
visually energy transformations in action.

Sample assignment front sheet
This front sheet must be completed by the learner where appropriate and included with the work submitted for assessment.

Evidence for grading criterion M1 is concentrated on
a description of the energy transformations that have
been investigated to achieve P1. Any comments on the
efficiency of the energy transformations can only be valid
and accurate if calculations for these investigations have
been carried out. In this way, evidence to meet grading
criteria P1, P2 and M1 is linked.
For D1, learners must integrate the scientific theory of
the energy transformations that they have investigated
for P1, P2 and M1 into their explanation of how energy
losses can be minimised, by choosing appropriate devices
and using them correctly in the home and workplace. To
tackle this criterion, learners will need an understanding
of environmental impacts. This is where aspects of costs
and alternative methods of producing electrical energy
may be introduced, opening up fruitful whole group
debate. Learners may be provided with information from
current research, including hard data on the amounts
of greenhouse gases produced by power stations, for
example, which can then be related to possible reductions
in emissions if more efficient devices are used in the
home. Comparisons between the cost-effectiveness of
renewable energy sources and fossil fuels can be made,
which will help learners to understand the present
dilemma facing politicians trying to tackle climate change.

All learners are different and will approach their
assignments in different ways
The sample assignment that follows shows how one
learner answered a brief to achieve pass, merit and
distinction level criteria. The learner work shows just
one way in which grading criteria can be evidenced.
There are no standard or set answers. If your
assignment is fit for purpose, and if your learners
produce the required evidence for each task, then
they will achieve the grading criteria covered by the
assignment.

Learner name

Assessor name

David Foster

Mr A Thomas

Date issued

Completion date

Submitted on

12 November 2010

9 December 2010

9 December 2010

Qualification

Unit

BTEC Level 2 Certificate in Applied Science

Unit 2: Energy and Our Universe

Assignment title

Energy efficiency

In this assessment you will have opportunities to provide evidence against the following criteria. Indicate the page
numbers where the evidence can be found.
Criteria
reference

To achieve the criteria the evidence must show that
the student is able to:

Task no.

Page numbers

P1

carry out practical investigations that demonstrate how various
types of energy can be transformed

1

1, 3

P2

calculate the efficiency of energy transformations

1

1, 3

M1

describe the energy transformations and the efficiency of the
transformation process in these investigations

2

2, 4

D1

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

3

7–11

Learner declaration

I certify that the work submitted for this assignment is my own and research sources are fully acknowledged.
Learner signature:

David Foster

Date: 9 December 2010
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Sample assignment brief
Sources of information
Books
Arnold B (ed.) – GCSE Science for Edexcel: Science Student Book (Collins Educational, 2006) ISBN 9780007214488

Unit title

Unit 2: Energy and Our Universe

Qualification

BTEC Level 2 Certificate in Applied Science

Start date

12 November 2010

Deadline date

9 December 2010

Assessor

Mr A Thomas

Safeguards Committee — Safeguards in the School Laboratory (Association for Science Education, 2006) ISBN
9780863574085

Assignment title

Energy efficiency

Websites

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

The purpose of this assignment is to:
enable you to appreciate forms of energy and energy transformations that occur in the home or workplace, using
practical investigation and calculation methods.

Association for Science Education www.ase.org.uk

Scenario
As a technician working for Energy Plus, a leading supplier of energy in the UK, you have been given the task of
investigating energy transformations and calculating the efficiency of typical household and workplace devices. Your
findings will be used by the company to deliver consumer advice on how to reduce the environmental impact of their
domestic appliances.

Institute of Physics www.iop.org

Task 1
Carry out practical investigations that demonstrate how various types of energy can be transformed, and calculate the
efficiency of the energy transformations.

Science Museum www.sciencemuseum.org.uk

To do this, set up practical equipment to safely investigate the following energy transformation devices:
• an electrical motor
• a filament lamp.
Produce a risk assessment for each activity using the forms provided.
Then carry out your practical investigations. Your assessor will provide a witness statement to confirm that the
investigations have been carried out.
Produce written evidence of your investigation, including a list of equipment and apparatus used, an explanation of your
method, clearly tabulated results and your calculations of the efficiency of each device.
From the results you obtained, show by calculation how efficient each device is in transforming energy from one type to
another.
This provides evidence for P1 and P2
Task 2
For both practical investigations undertaken for Task 1, describe the energy transformations that have taken place, using
either block or Sankey diagrams.
Comment on your findings in regard to the efficiency of the transformation process in both these investigations.
This provides evidence for M1
Task 3
Drawing on the results of your investigations, and other research, explain how energy losses due to energy
transformations in the home or workplace can be minimised to reduce the impact on the environment. You should
provide an explanation of how you may be able to increase the efficiency of devices, such as by reducing heat loss, and
information about whether there are alternative devices available.
Present your work as an information leaflet for consumers in the home and the workplace, providing advice on how to
reduce the overall environmental impact.
This provides evidence for D1

Energy Saving Trust www.energysavingtrust.org.uk/
GCSE Revision www.gcse.com/energy.htm
Learning Schools www.learningschools.net
Practical Physics www.practicalphysics.org
School Science www.schoolscience.co.uk
Science Consortium www.scienceconsortium.co.uk
This brief has beeen verified as being fit for purpose
Assessor

Mr A Thomas

Signature

Andrew Thomas

Internal verifier

Ms J Davies

Signature

Jill Davies

Date

11 October 2010

Date

11 October 2010
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Sample internal verification of assignment brief

Sample learner work

Qualification

BTEC Level 2 Certificate in Applied Science

Unit

Unit 2: Energy and Our Universe

Assessor

Mr A Thomas
Internal verifier checklist

Energy efficiency
Comments

Are accurate programme details shown?

Y

Are accurate unit details shown?

Y

Are clear deadlines for assessment given?

Y

Is this assignment for whole or part of a unit?

P

The assignment covers part of the unit.

Are assessment and grading criteria to be addressed
listed?

Y

Criteria addressed are P1, P2, M1 and D1.

Does each task show which criteria are being
addressed?

Y

Are these criteria actually addressed by the tasks?

Y

Task 1 addresses P1 and P2; Task 2 addresses M1; Task
3 addresses D1

Is it clear what evidence the learner needs to generate?

Y

A variety of forms of evidence are required for this
assignment. These are clearly stated.

Are the activities appropriate?

Y

Is there a scenario or vocational context?

Y

Are the language and presentation appropriate?

Y

Is the timescale for the assignment appropriate?

Y

Overall is the assignment fit for purpose?

Y

Sample learner work: page 1

Measuring the efficiency of an electric motor
Task 1 (P1, P2)
Method
First, I carried out a simple test on my apparatus to find a suitable voltage to use for the lifting capability of
the small motor.
I set up the apparatus as shown in the diagram and connected a voltmeter and ammeter in the circuit. I
decided that the mass to be lifted should be 100 g (0.1 kg × 10 = 1 N) to a height of 1 m.
The mass was placed at floor level, the 1 m mark was measured and the motor switched on. The time for the
mass to be lifted to 1 m was recorded. I repeated the experiment three times and calculated mean values.
I have also included a risk assessment for the investigation.
Electric motor circuit and apparatus

12V SUPPLY

Scenario is interesting and relevant. It links in with the
suggested topic in the specification.

TO SUPPLY
There is sufficient time for learners both to carry out
activities and to produce written reports.

SWITCH

A

Ms J Davies

Signature

Jill Davies

Date

BENCH

MOTOR

* If “No” is recorded and the internal verifier recommends remedial action before the brief is issued, the assessor and
the internal verifier should confirm that the action has been undertaken.
Internal verifier

MOTOR

1m

M

11 October 2010

MASS

V

Action required:

No action required for this assignment
Action taken:

Results

NA
Assessor

Mr A Thomas

Signature

Andrew Thomas

Internal verifier

Ms J Davies

Signature

Jill Davies

Date

11 October 2010

Date

11 October 2010

Lift

Voltage (V)

Current (A)

Time (t)

Energy input (J) V×A×t

1
2
3

6.49
6.86
6.58

0.40
0.44
0.41

2.22
2.34
2.29

5.76
7.06
6.18

Mean input energy = 6.3 Joules
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Sample learner work: page 2

Sample learner work: page 3

Using my results

Measuring the efficiency of an incandescent lamp

Calculation of the useful energy output transformed as gravitational potential energy (gpe):

Task 1 (P1, P2)

Gravitational potential energy = mass × g × height
(joules)
(kg) (10) (m)

Method
After discussion with my tutor, I set up the apparatus as shown in the diagram below. I connected a voltmeter
and ammeter in the circuit to measure the input electrical energy. A risk assessment was completed and I
decided to use a 12V incandescent lamp.

(On earth, g = 10)
Energy output = 0.1 kg × 10 × 1.0 m = 1.0 Joules
The mean energy input = 6.3 Joules

I used a polystyrene cup because of the insulation properties of the container. This is to make sure that most
thermal energy produced by the lamp would be absorbed by the water. Before I switched on the lamp, I
measured 150 ml of water and recorded its mass. I then recorded the temperature of the water.

The energy output = 1.0 Joule
Efficiency =

Useful energy output
Total energy output

× 100% =

1.0
6.3

My tutor then checked the safety of my apparatus before I switched the circuit on. After switching on the
circuit, I started the stop clock and the other member of my group recorded the temperature of the water
after five minutes. This time was chosen to allow the lamp to reach its maximum brightness. The water was
regularly stirred.

= 15.9%

Task 2 (M1)

I recorded the voltage and the current readings. I repeated the experiment three times and calculated mean
values.

Describe the energy transformations which have taken place
The motor seems to be operating at very low efficiency. There must be a lot of energy lost when the electrical
energy supplied is transformed to other types of energy.

Power supply
(Electrical energy)

Lifting mass
(Gravitational
potential energy)

Motor
(Kinetic energy)

In this system, electrical energy transforms into kinetic energy as the motor rotates. Some energy is lost
as thermal energy in the electrical wires. As the rotation continues, the kinetic energy from the motor is
transformed in part to kinetic energy as the mass is lifted, but is also in part transformed into gravitational
energy, which increases as the mass rises in height. Some energy is also lost as thermal energy due to
the friction of the motor and of the string. There is also some energy lost as sound from the vibration of
mechanical parts and friction. These energy losses would account for the low efficiency value for the motor,
however a further investigation could be carried out to find out if the efficiency of the motor changes as the
mass increases.

To calculate the energy output as transformed thermal energy to the water, I used the following formula:
Energy transformed = m × shc × (Q2 – Q1)
where: m = mass of water in grams
shc = specific heat capacity of water (4.2 J/g °C)
Q2 – Q1 = temperature difference in °C
Filament lamp circuit and apparatus
12V SUPPLY

TO SUPPLY
SWITCH

A

Sankey diagram: Electric motor

100%
INPUT
ELECTRICAL
ENERGY

LAMP

16.9%
USEFUL OUTPUT
ENERGY AS
KINETIC AND
GRAV. POTENTIAL

84.1% WASTED
HEAT ENERGY
AND SOUND

CLAMP
AND
STAND

PROTECTIVE BLOCK
LAMP
INSULATED CUP

V
Results
Experiment

Start temp °C

End temp °C

Voltage (v)

Current (a)

Mass of water (g)

1

22.5

31.5

11.93

1.96

146.2

2

22.5

31.0

11.91

1.95

147.3

3

22.5

31.5

12.06

1.98

145.6

Mean values

22.5

31.3

11.97

1.96

146.4
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Sample learner work: page 4

Sample learner work: page 5

Risk assessment for first experiment

Using my mean values

Mass of water
Temp. difference
Voltage
Current
Time

=
=
=
=
=

146.37g
8.8°C
11.97 V
1.96 A
300 s

Input energy:

= V×A×t
= 11.97 × 1.96 × 300 = 7038 Joules

Useful light energy produced:
(Electrical energy input – thermal energy output) = 7038 – 5410 = 1628 Joules

Total energy output

× 100% =

1628J
7038J

Assignment title

Energy efficiency

Task

Measuring the efficiency of an electric motor

Ensure all coats, bags and non-essential items are removed from the area.

I know that the energy transformed by the lamp to heat and light must total the energy supplied as electrical
energy, from the law of conservation of energy and so:

Useful energy output

Unit 2: Energy and Our Universe

Classroom preparation

Energy transformed to heat: = mass x specific heat capacity × Q2 – Q1
= 146.37 × 4.2 8.8 = 5410 Joules

Efficiency =

Unit title

= 23%

Make available all equipment within easy reach.
Check for loose and overhanging electrical wires.
Hair must be tied back and loose clothing fastened.
Electrical supply must be checked by the tutor to ensure a safe and suitable voltage for this investigation.
Hazards
Electrical power supply
Masses
Electrical leads
String

Task 2 (M1)

Motor fastening

Describe the energy transformations which have taken place
The efficiency of the lamp is very low. Most of the electrical energy input is transformed to thermal energy,
and since we really only need light from a lamp, most of our input electrical energy is wasted to the
environment.

Risk
The electrical supply could provide an unsuitable voltage output, which could cause a shock or spark.
The string may break, dropping the mass onto a person’s foot.
The electrical leads could become tangled.
The motor fastening to the bench may become loose, causing it to drop onto a person’s foot.

Power supply
(Electrical energy)

Lamp
(Heat + light)

Action to be taken to reduce risk
Have the supply checked by the tutor.
Ensure the string is not worn.

In this system, electrical energy from the power supply is transformed directly into thermal energy as a result
of the resistance of the filament to the flow of electrical current. As the filament gets hotter, some thermal
energy is transformed to light but most is wasted and spreads out into the environment.

Stand aside the bench when carrying out the work.

Number of people potentially affected

From my research I have discovered that higher power-rated incandescent lamps produce a lot more thermal
energy and are much less efficient.

Two per group

Sankey diagram: 12V Filamant Lamp

Disposal of waste

100%
INPUT
ELECTRICAL
ENERGY

23%
USEFUL OUTPUT
ENERGY AS
LIGHT

No waste materials produced

Learner name
77% WASTED
HEAT ENERGY

Learner signature

David Foster

David Foster

Date

20 November 2010
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Sample learner work: page 7

Sample learner work: page 6

Risk assessment for second experiment

Task 3 (D1)

Unit title

Unit 2: Energy and Our Universe

Assignment title

Energy efficiency

Task

Measuring the efficiency of an incandescent lamp

Classroom preparation
Ensure all coats, bags and non-essential items are removed from the area.
Set out the equipment in an orderly manner.
Ensure that the water does not come into contact with electricity at any time.
Check for loose and overhanging electrical wires.
Hair must be tied back and loose clothing fastened.
There must be sufficient space within which to work safely.
Hazards
Electrical power supply
Water
Electrical leads
Lamp
Clamp and stand
Risk
The water could into contact with the electrical supply, causing shock.
The electrical leads could become tangled around objects.
The lamp will become hot and could cause burns if touched.
The clamp stand could be knocked over, causing damage to equipment, or injury.
Action to be taken to reduce risk
Have the apparatus assembly checked by the tutor.
Make sure that the metal part of the lamp and the electrical contacts are not in contact with the water before
switching on the circuit.
Take care when stirring the thermometer to avoid touching the lamp or causing too much water movement.
One person to be ready at the power supply switch at all times.
Number of people potentially affected
Two per group
Disposal of waste
No waste materials produced

Learner name
Learner signature

David Foster

David Foster

Date

20 November 2010

Are
you
energy
efﬁcient?
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In general, energy loss in all devices usually takes the form of heat (thermal)
energy and sound. Unfortunately, when energy is transformed from one type to
another, it is very difﬁcult to reduce this ‘wasted’ energy and almost impossible
to prevent energy loss completely.
Energy transformations
Our homes and workplaces are full of devices which transform energy. The
majority transform electrical energy to a type of energy which we need.
However, when electrical energy is transformed, most devices in use at the
moment produce both useful output energy and an energy type which is difﬁcult
to use or cannot be used again. Heat and sound are termed waste energy for
most devices, although sound energy makes up a much smaller percentage of the
energy lost.

Appendix: A sample assignment

Sample learner work: page 9

Alternative
energy source

Description, and advantages and disadvantages

Hydro-electricity

Generated by falling water from a lake spinning a turbine.
Clean and renewable form of energy. Dependent on rainfall
and considered by some as unsightly.
Fairly high power output can be produced (+5MW)

Wind

Natural winds spin turbine blades connected directly to the
generator. Clean and renewable form of energy. High construction costs and maintenance. Visually spoil the countryside or coast, and winds are unpredictable.
Low power output. (1kW – 3MW per turbine )

Geothermal

Water is heated by natural radioactive elements in the crust
and is put through a heat exchanger to make steam which
drives a turbine. Clean and renewable form of energy. High
construction costs and suitable rocks are found in few areas.
Fairly low power output (3-3.5 MW )

Wave

The up and down motion of the waves can be used to rotate
the axle of a generator at sea. Clean and renewable. Costs
to manufacture are high and maintenance is difﬁcult. They
would be visually damaging to the coastline if close to
shore.
Low power output depending on length (+1MW)

Tidal

Rise and fall of the tides can be contained using barrages
and then released down shafts to drive turbines. Clean and
renewable energy source. Very high costs needed to build
the barrage and displaces natural wildlife.
Fairly high power output (30MW – 9GW)

Solar

Conversion of sunlight directly to electrical energy by using
photo-voltaic cells. Clean and renewable energy source.
Costs are high initially. They are only useful in countries
where long sunshine hours are guaranteed.
Low power output (up to 0.5 MW)

Generally, in order to minimise energy losses in the home and workplace, we
need to ﬁnd ways of reducing wasted heat energy when electrical energy is
transformed to other useful types.
What is the impact on the environment?
Electricity comes from a variety of sources because the electrical grid system
is quite complex. We may be using electricity generated by gas, coal or nuclear
power from power stations all over the UK, which is fed into the same supply
grid. These power stations emit CO2, radioactive waste and other harmful gases
and materials into the environment, either directly into the atmosphere or to the
ground and waterways.
The problems
• CO2 levels in the atmosphere are a major concern. This gas prevents certain
wavelengths of heat radiation from escaping from the surface of the earth back
into space.
• A build-up of CO2 will cause the average temperature to increase in the lower
atmosphere. This is global warming. Over the last 50 years there has been a
sustained increase in CO2 levels caused in general by burning fossil fuels.
• Electricity-generating power stations burn signiﬁcant amounts of fossil fuels.
Unless we can replace these power stations by harnessing natural energy
resources we must continue to make electricity in this way and ﬁnd ways to
reduce waste energy.
• The costs of producing electricity using most of the methods listed in the table
below are much higher than in conventional power stations.
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Sample learner work: page 11

What can we do?
There are a number of things we can do to help reduce the amount of energy
wasted. This would result in a reduction of electricity used, lowering the demand
for electricity and so reducing the amount of CO2 and harmful products emitted
into the environment:
• Use large appliances more efﬁciently. Use washing machines, dishwashers
and tumble driers when fully loaded, since most washing cycles last the same
amount of time.
• Use smaller appliances more efﬁciently. Kettles, microwaves, other kitchen
appliances, lamps etc should be on only when necessary. Boil only sufﬁcient
water for your needs. Switch off lamps in rooms where light is not needed.
• Switch off the ‘standby’ modes. Electrical equipment which is maintained on
standby, accounts for up to 15 per cent of annual household electrical costs.
This equipment includes computers, TVs, satellite boxes, DVD players, alarm
clocks, printers, cooker displays.
• Thermostatic valves. Make sure that all radiators in a home or workplace are
ﬁtted with good valves which regulate the heat more efﬁciently.
• Recycle water. Use water more than once if possible, for example, bath water
can be used to water plants.
• Reduce your travel. Only travel in vehicles from home to work and other places
if you cannot walk or cycle the route effectively. Share lifts if possible.
• Insulate. Homes and workplaces that are insulated well against heat loss do not
need to have heating systems on high settings. By lowering the setting, less
energy is used and, therefore, wasted. Insulation of 180 mm thickness reduces
heat loss by 25 per cent.
• Install Home Energy meters. We can all regularly check our energy usage
which helps us to change our attitude to using electricity.
This table shows the reduction in CO2 emissions that can be achieved if old
appliances are replaced with new ones in one home for the lifetime of the
appliance.
Appliance

CO2 ( kg )

Dishwasher

85

Fridge/freezer

150

Washing machine

42

Tumble drier

251

Investigations have produced evidence that a lot of energy is wasted in the
home and in the workplace, mainly as heat to the surrounding environment.
Devices such as electric motors and incandescent lamps are very inefﬁcient at
transforming electrical energy into a useful energy type that we need. Since
producing electricity costs a lot of money and damages the environment by
pollution, we should all ﬁnd ways to save on energy bills.
Electric motors are used for elevators and
escalators, industrial machinery
(power drills, saws, heavy lifting gear, air
conditioning units etc), domestic washing
machines, tumble dryers, dish washers,
vacuum cleaners, hair driers, fans and DVD
players.

Incandescent lamps are used in the
workplace and in the home. According
to scientists, ordinary incandescent light
bulbs are only about 10 per cent efﬁcient.

Tips to reduce energy losses of incandescent lamps:
• Switch on lamps only when necessary.
• Switch off when not being used.
• Change all incandescent lamps to energy efﬁcient compact ﬂuorescent lamps
(cﬂs). (You will throw less bulbs away!)
Leading manufacturers claim that even though the cost is initially greater, an
11 Watt energy-efﬁcient lamp produces the same amount of light as a 60 Watt
incandescent lamp and lasts 10 times longer!

Remember: Reduce heat loss – Reduce CO2
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Sample learner work: page 12

Assignment references
Books

Johnson K — New Physics for You (Nelson Thornes, 2006) ISBN 9780748797943
Arnold B and Woolley S – Longman GCSE Physics (Pearson Education, 2002) ISBN 9780582504707
Physical Science Applications Workbook One (K.Gadd Ass. Ltd, 2006) ISBN 9781846900211

Appendix: A sample assignment

Observation record of learner’s work
Learner name

David Foster

Programme

BTEC Level 2 Certificate in Applied Science

Unit number and title

Unit 2: Energy and Our Universe

Description of activity undertaken (please be as specific as possible)

Websites

www.gcse.com/energy.htm
www.en.wikipedia.org
www.practicalphysics.org
www.answers.yahoo.com
www.savepower.eu.com
www.dothegreenthing.com
www.raeng.org.uk

Learner to select and set up suitable apparatus for investigating efficiency of energy transformations in an electric motor
and filament lamp
Learner to carry out activities using strict safety guidelines
Learner to record experiment results in standard format
Learner to perform essential calculations using primary data

Assessment and grading criteria

P1: Carry out practical investigations that demonstrate how various types of energy can be transformed.
P2: Calculate the efficiency of energy transformations.

How the activity meets the requirements of the assessment and grading criteria

The activity took place in the appropriate physics laboratory under the supervision of the assessor.
The learner correctly chose instruments and equipment for investigation purposes for measurement of the efficiency of
an electric motor and filament lamp.
Risk assessments were completed prior to the start of the practical activity. Laboratory safety guidelines were observed
throughout the activities. Observations and relevant measurements were systematically carried out and recorded. There
was evidence of preliminary set-up and good experimental practice. The experiments were repeated appropriately.
Calculations of energy input and energy output were made and efficiencies determined with minimal guidance.

Learner signature

David Foster

Date

20 November 2010

Assessor signature

Andrew Thomas

Date

20 November 2010

Assessor name

Mr A Thomas
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Appendix: A sample assignment

Sample internal verification of assessment decisions

Sample assessor’s comments
Qualification

BTEC Level 2 Certificate in
Applied Science

Year

2010–2011

Unit number and title

Unit 2: Energy and Our Universe

Learner name

David Foster

Grading criteria

Qualification

BTEC Level 2 Certificate in Applied Science

Assessor

Mr A Thomas

Unit(s)

Unit 2: Energy and Our Universe

Assignment title

Energy efficiency

Achieved?

P1		 carry out practical investigations that demonstrate how various types of energy can be transformed

Y

P2		 calculate the efficiency of energy transformations

Y

Learner’s name

David Foster

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

Y

Which criteria has the assessor
awarded?

Pass
P1, P2

D1		 explain how energy losses due to energy transformations in the home or workplace can be
minimised to reduce the impact on the environment

Y

Do the criteria awarded
match those targeted by the
assignment brief?

Yes

Has the work been assessed
accurately?

Yes.

Merit
M1

Distinction
D1

Learner feedback

I really enjoyed this assignment because I like doing practical investigations. The lesson taught me that some devices are
more efficient than others and I know now how to save energy in my home. There were many things to consider in this
investigation and I had to set up the apparatus a number of times before I was happy to begin recording. This practical
needed two of us to record all the electrical figures and times.

The assessor has accurately assessed the learner work in line with the grading criteria
specified.

Assessor feedback

A very neatly produced assignment with clear and well-documented investigative results. You have repeated your results,
which is also very good practice. You have completed suitable risk assessments and shown a mature approach to your
work. All aspects of practical set up and investigation have been carried out largely independently. Your calculations are
clear and accurate, and to suitable significant figures for the purpose. Criteria P1 and P2 met.

Is the feedback to the learner:
Constructive?
Linked to relevant grading
criteria?
Identifying opportunities for
improved performance?

Yes.

Does the grading decision
need amending?

No.

The work has been assessed using constructive feedback which is relevant to future
assignments. Comments have been linked to the relevant grading criteria

Energy transformations for both devices have been explained. There are clear descriptions of the energy transformations
at key stages in the operation of each device and Sankey diagrams. A valid comment of the efficiencies calculated for
both devices is provided, with consideration of the possible reasons for low efficiency values.
Criterion M1 met.
You have linked the low efficiency values to areas of energy loss in each system and suggested valid ways in which these
losses can be reduced. There is a good understanding of the science of energy transformation in your explanation and
independent research has been used to help inform your decisions concerning ways of reducing energy losses in these
devices in the home and workplace and how to reduce the overall environmental impact. Criterion D1 met.

Assessment decisions are valid.

Well done.
Action plan

Investigations like these sometimes produce a wide range of results. It would be a good idea to compare your methods
with other groups to help you decide where improvements can be made.

Remedial action taken

None required or taken.

Internal verifier name

Ms J Davies

Internal verifier signature

Jill Davies

Confirm action completed

N/A

Assessor signature

Andrew Thomas

Date

19 January 2011

Assessor name

Mr A Thomas

Learner signature

David Foster

Date

20 January 2011

Assessor signature

Andrew Thomas

Date

19 January 2011

Date

19 January 2011
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