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INTRODUCTION
This Delivery Guide has been developed to provide
practitioners with a variety of creative and practical ideas
to support the delivery of this qualification. The Guide is a
collection of lesson ideas with associated activities, which you
may find helpful as you plan your lessons.

OPPORTUNITIES FOR
ENGLISH AND MATHS SKILLS
DEVELOPMENT

OCR has collaborated with current practitioners to ensure
that the ideas put forward in this Delivery Guide are practical,
realistic and dynamic. The Guide is structured by learning
objective so you can see how each activity helps you cover
the specification.

We believe that being able to make good progress in
English and maths is essential to learners in both of these
contexts and on a range of learning programmes. To help
you enable your learners to progress in these subjects, we
have signposted opportunities for English and maths skills
practice within this resource. These suggestions are for
guidance only. They are not designed to replace your own
subject knowledge and expertise in deciding what is most
appropriate for your learners.

We appreciate that practitioners are knowledgeable in
relation to what works for them and their learners. Therefore,
the resources we have produced should not restrict or impact
on practitioners’ creativity to deliver excellent learning
opportunities.

KEY

Whether you are an experienced practitioner or new to the
sector, we hope you find something in this guide which will
help you to deliver excellent learning opportunities.

English

If you have any feedback on this Delivery Guide or
suggestions for other resources you would like OCR to
develop, please email resourcesfeedback@ocr.org.uk.

Maths

PLEASE NOTE

See the Maths and Science in Engineering resource for Units
R101, R102, R103, R104 which will give you suggestions for a
holistic approach to delivery.

The activities suggested in this Delivery Guide MUST
NOT be used for assessment purposes. (This includes the
Consolidation suggested activities).
The timings for the suggested activities in this Delivery Guide
DO NOT relate to the Guided Learning Hours (GLHs) for each
unit.
Assessment guidance can be found within the Unit document
available from www.ocr.org.uk.
The latest version of this Delivery Guide can be downloaded
from the OCR website
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UNIT R113 - ELECTRONIC PRINCIPLES
Guided learning hours : 30

PURPOSE OF THE UNIT
This unit will develop learners’ knowledge of basic electronic principles and considers how these can be applied to the design,
maintenance and repair of electrical/electronic systems used within engineering products. Learners will develop knowledge and
understanding of basic electronic principles such as values for voltage, current, resistance and power, circuit components, symbols
and diagrams, circuit configurations, potential dividers and power sources.
Learners will understand the fundamentals of electronic circuits and be able to calculate resistor and capacitor values applying
them to a range of electronic circuits. Learners will use techniques to identify potential electrical hazards and apply fault-finding
procedures using multi-meter for voltage, current, resistance and continuity.
On completion of this unit, learners will have knowledge of how basic electronic circuits operate and understand how to measure
and calculate circuits and their component values as well as how to test circuits.
Learners studying for the Certificate will be able to apply knowledge and understanding gained in this unit to help develop their
skills further during the completion of units R115 and R116.

Learning Outcome — The learner will:
LO1 Understand basic electronic principles
LO2 Understand the operating principles of electronic components
LO3 Know test methods for electronic circuits
LO4 Understand commercial circuit construction methods
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LO1: UNDERSTAND BASIC ELECTRONIC PRINCIPLES
Learning Outcome — The learner will:
LO1 Understand basic electronic principles

Suggested content

Suggested activities

1 Components and
Circuits

Learners could be given real electrical components to
handle, and worksheets may be developed with pictures
and circuit symbols of components to identify. The learners
could be asked in groups or individually to research (using
catalogues, data sheets and supplier websites such as
http://uk.rs-online.com/web/) various aspects of different
electrical components such as size and cost. Teachers
1 hour
might show circuit diagrams to learners for them to
identify various components and to encourage them to
research components not yet recognised. An outcome of
the activity could be an expectation that learners could
develop their skills in identifying a range of electrical
components alone and as part of circuits.

2 Principles, Units and
Measurement

The teacher might develop an understanding of
principles through practical demonstrations or develop
simple practical experiments for the learners to perform.
Simulation software might also be used. Other ways
of showing electrical principles and units might be
the use of videos and resources from the internet
(such as induction show at http://www.youtube.com/
watch?v=KGTZPTnZBFE) or those at www.schoolscience.
co.uk) Learners could use practical test equipment to
2 hours
make circuit measurements, or research the types of
measurement equipment available and their applications.
A worksheet could be developed to reinforce the link
between principles, units and measurement. As an
outcome learners could be expected to be able to explain
a number of electrical principles (eg electromotive force,
potential difference, resistance, capacitance, induction,
frequency) and their associated units of measurement.
See Lesson Element: Principles, Units and Measurement.

3 Ohms Law and power
law

Teachers could explain Ohms Law and the power law
with the aid of internet videos (eg Ohms Law: http://
www.youtube.com/watch?v=-mHLvtGjum4)
Learners could build and test practical circuits using
simple components to understand Ohms Law and the
power law. Simulation software might also be used. The
teacher might develop suitable worksheets for learners
to practice the calculations required for simple circuits.
Familiarity and practice is the key to learning Ohms Law
and the power law. Through practice it is an expectation
that learners could understand and confidently perform
calculations using Ohms Law and the power law.

R113 - ELECTRONIC PRINCIPLES
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Suggested content

Suggested activities

Suggested timings

4 Series and Parallel
Resistors and Potential
Divider

Learners could build and test practical circuits using
resistors before the teacher explains the theory of how
series and parallel circuits and the potential divider
work. Simulation software might be an alternative
or complementary approach. Internet videos might
prove a useful way to show the theory involved
(eg parallel resistors: http://www.youtube.com/
watch?v=MxH7hnuBfC4). Learners might practice
calculating series and parallel resistance and potential
divider values with the aid of suitably developed
worksheets. Through practice examples learners should be
able to securely develop their understanding of this area.

1 hour

Learners could research different power sources
and their applications in groups and provide group
feedback of their findings. Voltage regulators could be
demonstrated practically by the teacher, or learners could
perform practical experiments themselves. Datasheets,
manufacturer catalogues and supplier websites might be
used for learners to research technical data about voltage
regulators. It might be expected that as a result learners
could identify and explain a range of electrical power
sources matching them to suitable applications, and also
explain the purpose and function of voltage regulators.

1 hour

5 Power Sources and
Regulators

R113 - ELECTRONIC PRINCIPLES
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LO2 - UNDERSTAND THE OPERATING PRINCIPLES OF ELECTRONIC
COMPONENTS
Learning Outcome — The learner will:
LO2 Understand the operating principles of electronic components

Suggested content

Suggested activities

Activity duration

1 Cables, Resistors and
Capacitors

Learners could be given practical cables, resistors and
capacitors to look at, and research their function and
operation using catalogues, datasheets and the internet.
The teacher might develop picture quizzes for learners to
recognise and explain components. The learners should
2 hours
be encouraged to appreciate the different applications
and capabilities of different types and style of component.
An outcome of the activity is an expectation that learners
could identify different types of cable, resistors and
capacitors along with giving applications.

2 RC Applications

The teacher might begin with a class discussion of the
need for electrical time delays in different situations (eg
security light time delay, bathroom fan delay, intermittent
car wipers) before moving onto explaining RC circuits.
Practical demonstrations or learner-performed
experiments might be a way of showing RC circuits in
action. These could also be done using circuit simulation 2 hours
software, or even with Microsoft Excel to plot graphs. This
may be a way to develop learner’s ICT skills as well.
Through experimentation learners should be able to
understand and explain what time constant is and how
this is related to R and C, as an expected outcome of this
activity. See Lesson Element: RC Applications.

3 Switches

Learners could begin by researching the different types
of switches available, and their typical applications. The
teacher might use simple examples such as a room light
switch, or two-way switching in a hallway to explain
different applications. Function and operation might be
demonstrated with practical switching circuits, or using
software simulation. It is an expected outcome that
learners will be able to explain the function, operation
and give some examples of different types of switches.

4 Protection

Learners could begin by researching what electrical circuit
protection is, how it might be achieved and its purposes
(protecting circuit operation, protecting against faults
and unsafe conditions).The teacher might demonstrate
the operation of fuses practically or using internet videos
(http://www.youtube.com/watch?v=QjE1k17MsqM)
1 hour
Similarly, diode protection could be demonstrated
or shown using a video (http://www.youtube.com/
watch?v=fGj99yUmhSw). Through familiarity learners
should be expected to be able to explain circuit
protection using fuses and diodes.
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Suggested content

Suggested activities

5 Systems Approach

Teachers could explain what a computer control system
is and the fundamentals behind them – INPUT, PROCESS,
OUTPUT. This might be related to real-life systems such
as a computer, microwave oven or computer-aided
manufacture. Learners could work in groups to draw and
present simple block diagrams of control systems. Visits
to local factories, if possible, might be a way of seeing
1 hour
real control systems in operation. Alternatively, internet
videos might prove useful (eg http://www.youtube.com/
watch?v=IfojHo9cVOk). It is an expected outcome that
learners could be able to explain the key parts of a control
system and be able to draw simple block diagrams
showing input, process and output.

6 Input Devices

Learners could research different input devices (sensors)
that could be used as the input to a control system.
Pictures and/or real life examples might be provided,
and demonstrations or practical experiments could be
performed. Learners should be able to appreciate the
different conditions that can be sensed by each device,
2 hours
and give some typical applications. An expected outcome
is that learners could be able to explain and relate to
typical applications a range of input devices. Light,
temperature, sound, position and pressure sensors,
amongst others, could be explored.

7 Output Devices

Similarly to input devices, learners could research a
range of different output devices (actuators) used as
part of control systems. Practical devices could be
shown to learners or pictures if devices are not available.
Experimentation or demonstrations with real devices
might be a way of reinforcing understanding. Learners
will need to be able to appreciate the output that will
be generated by each device. An expected outcome is
that learners could explain the function and operation
of output devices, and relate to practical applications.
Solenoids, relays, buzzers and light-emitting diodes,
amongst others, could be explored.

2 hours

8 Process Devices

Process devices might be usefully split into two areas:
semiconductors such as transistors and diodes, and
integrated circuits such as logic gates, op-amps and
timers. Learners could begin by looking at manufacturer’s
datasheets and catalogues and identifying components,
their function and operation. Building and testing circuits
(real and using simulation software) might prove useful
to develop not only theoretical understanding but also
the use of real and virtual test equipment. This may
also begin to develop fault-finding skills. Teachers could
develop worksheets to support experimentation and also
to test understanding. Learners might present these in
the form of simple laboratory report thereby developing
English skills.

3 hours
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Suggested content

Suggested activities

9 DC Motors

The teacher might begin with a group discussion about
the applications of d.c. motors (eg vacuum cleaner,
washing machine, electric car). Learners could research
how a d.c. motor works using the internet and present
findings back to the group. Working in pairs or groups
learners could construct a simple practical d.c. motor
1 hour
to see operation of the d.c. motor enabling teachers to
explain principle of operation in more detail (eg http://
www.youtube.com/watch?v=9Wby4aHyXJQ) The learner
will also need to appreciate the principle of commutation,
which is used as part of a commercial d.c. motor.

R101 (LO2)

10 Smart materials

Learners might begin with researching smart materials,
how they function and their applications. The teacher
might demonstrate real smart materials (kits are available
relatively cheaply) or use videos if access to practical
resources is not available (eg Shape Memory Alloy (SMA):
http://www.youtube.com/watch?v=424-3G0jNqU)
Learners should be expected to be able to explain typical
applications and special characteristics of different types
of smart material.

R109 (LO1)
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LO3 - KNOW TEST METHODS FOR ELECTRONIC CIRCUITS
Learning Outcome — The learner will:
LO3 Know test methods for electronic circuits

Suggested content

Suggested activities

Activity duration

Links to other
units

1 Electrical Hazards

The teacher could begin with a class discussion about
different types of electrical hazards, and their implications
towards safety. Pictures or a suitable video showing
electrical hazards could be shown (eg http://www.
youtube.com/watch?v=Hq8wN-pUaqw). Real examples
might even be available to show learners. Worksheets
with picture quizzes could be developed to show visually
identifiable hazards. Teachers could explain portable
appliance testing (PAT), and the applications and
operation of residual current devices (RCDs). Learners
may be able to actually perform PAT testing in groups
if suitable equipment is available, and also see and test
portable RCDs. See Lesson Element: Electrical Hazards.

2 hours

R114 (LO2)

2 Fault Finding and Test
Equipment

Learners may already have developed fault-finding skills
and used test equipment in others areas of this unit and
so this might be an opportunity to consolidate existing
knowledge. Teachers might begin be explaining fault
finding techniques such as visual inspection, half-split and 2 hours
testing. Learners might be given practical circuits with
faults to identify using suitable test equipment. Learners
should be exposed to fault-finding using both physical
and virtual equipment.

R114 (LO3)
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LO4 - UNDERSTAND COMMERCIAL CIRCUIT CONSTRUCTION METHODS
Learning Outcome — The learner will:
LO4 Understand commercial circuit construction methods

Suggested content

Suggested activities

Activity duration

1 Component Types
and Surface Mount
Technology

If available, the teacher might show learners different
component types (through-hole and surface mount). By
handling real components and circuit boards learners
should develop an appreciation of physical size and
construction issues. Learners could research the benefits
and disadvantages of using surface mount components.
Suitable videos might be used to demonstrate
commercial circuit board manufacture using different
component types (eg http://www.youtube.com/
watch?v=2qk5vxWY46A)

1 hour

2 Circuit Manufacture

The teacher may be able to arrange a visit to see circuit
board manufacturing and testing in practice. Learners
could research commercial circuit board manufacture
using the internet by looking at pick-and place robots,
flow soldering and manual component placement.

1 hour

3 Quality Assurance for
Printed Circuit Boards

If an industrial visit were arranged then quality assurance
would most likely be seen in practice alongside circuit
board manufacture. If a visit is not possible, then suitable
videos could be shown to learners of automatic testing
of circuit boards in action (eg http://www.youtube.com/
watch?v=YegtDW42peg). Learners could research the
different types of circuit board quality assurance used
including visual inspection and automatic test.

1 hour

DELIVERY
DELIVERY GUIDE
GUIDE

11

Links to other
units

R114 (LO1 & LO2)

UNIT 3
R113 - ELECTRONIC PRINCIPLES

OCR LEVEL 1/2 CAMBRIDGE NATIONALS IN ENGINEERING

POSSIBLE CIRCUIT SIMULATION SOFTWARE
Source

Website

DesignSpark

http://www.designspark.com/

Do Circuits

http://www.docircuits.com/home

LT Spice IV

http://www.linear.com/designtools/software/

TINA – TI

http://www.tina.com/English/tina/spice_simulation
http://www.ti.com/lit/ug/sbou052a/sbou052a.pdf

POSSIBLE INTERNET SOURCES
Source

Website

YouTube

www.youtube.com

The Dyson Foundation

www.jamesdysonfoundation.com

School Science

www.schoolscience.co.uk

RS Components

http://uk.rs-online.com/web/
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Contact us
Staff at the OCR Customer Contact Centre are available to
take your call between 8am and 5.30pm, Monday to Friday.

Telephone 02476 851509
Email cambridgenationals@ocr.org.uk

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored.
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