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Introduction 

Information and communications technology (ICT) dominates many aspects of most of our lives. It plays a significant role in business, industry and in education. Over the past twenty years there has been a significant move towards ICT resources being used to make all of our lives more effective, productive and interesting.  No one doubts the growing influence of ICT in the world.

However our education system has made little significant effort to educate young people in the basic skills that under-pin ICT.  These skills are related to what is becoming known as electronics and communications technology (ECT). There has been little effort in the past decade to teach pupils in schools about some of the details of the all pervasive technology that surround us, for at the core of all ICT systems are electronic circuits and systems.

ECT impacts on our lives in a countless number of ways, ranging from our everyday use of heating, lighting and water systems, to our interactions with systems which control power, computers and communications, motor vehicles and transportation. ECT cannot be avoided in a modern world and neither should our understanding of it.

The ECT initiative, a part of the Electronics in Schools Strategy, is an ambitious attempt to address this need to interest and educate a significantly larger number of young people in ECT.  The intention is that this will increase the level of understanding and capability in ECT. The ECT initiative aims to encourage young people to consider working in this dynamic sector of industry where the needs are for able people who can develop, service and maintain the increasingly complex electronic highways and control systems that are the key building blocks of a modern technological society.

The booklet Skills for the Information Age; the final report from the Information Technology and Communications and Electronics (ITCE) Skills Strategy Group states that ECT is one of the most dynamic sectors of the UK economy.  It goes on to point out that people are the key to the sector’s prosperity.  The report states that there are significant staff shortages with appropriate skills and it points out that in electronics the output from the education system has risen by much less than other areas, despite the demand.  Clearly, one of the most effective methods of increasing the number of skilled people in this vital field is to ensure there are learning experiences in schools, which stimulate and encourage young people to want to continue their studies or to work in this field. 

By participating in the ECT initiative you will be helping pupils in schools gain a better understanding of the world in which they live. You will enable them to understand the technology and therefore help them to make decisions about the use of the ECT in their lives and help them to be better informed citizens.

The purpose of this manual

This manual is your guide through the professional development training programme of the ECT initiative.

The purpose of this professional development is to develop your skills, knowledge and understanding in the area of electronics and communications technology and to give you the confidence and competence to teach electronics, control and communications technology throughout key stage 3 and into key stage 4. 

The aims of the ECT initiative are:

· To improve the quality of teaching and learning in electronics, control and communications technology in secondary schools.

· To increase the number of students studying electronics, control and communications technology in schools at both Key Stage 3 and Key Stage 4 and hence into post-16 courses.

· To improve the quantity and quality of applications into higher education courses where electronics, control and communications technology form a major part of the course of study.

For those following Route 1 courses (‘Taking Electronics Further’) there is an expectation, as part of your commitment, that you will initiate a GCSE course in either Electronic Products or Systems and Control, or an equivalent qualification, in the September following your professional development training.

For those following Route 2 courses (‘Starting Out in Electronics’) the expectation is that you will develop ECT activities for all years in KS3, in the September following your professional development training.

These are significant aims and they will be achieved through your commitment to the work of the ECT initiative.

This manual contains information about:

1 the structure of the professional development you will be undertaking

2 the structure and content of the website that you will be using to support your professional development

3 the nature of the assignments and the accreditation you will be working towards

Your development outcomes will be accredited by DATA with a certificate of competence in ECT endorsed by the DfEE, the DTI, and the IET.  

The competences that the professional development is based on cover a wide range of areas of work and are intended to become part of a teacher’s continuing professional development portfolio. 

Schools with an accredited ECT teacher are able, through DATA, to sign up to be a ‘ECT School’ with logo branding and certification for the school.  It is expected that this will raise the profile of the initiative with school management teams and governors, raise the profile of ECT in the school and its community and help support the profile of design and technology as well.

The structure of the professional development 

Experience developed during pilot courses shows that without some face-to-face training the impact in schools will be limited. The Marconi Days with 10 days of ‘face-to-face’ training was a successful if expensive programme. However, with the development of web-based materials we have the opportunity to try different models of professional development. 

You will be taking part in a training programme involving twenty four hours of face-to-face learning alongside distance learning. The face-to-face training consists of two pairs of days separated by around half a term.

Between the course days it is expected that you will try out some ECT activities with KS3 or KS4 classes. 

You will also be required to complete practical and pedagogic assignments; some of these may be started during the face-to-face sessions, some will be completed between the sessions and some may be completed after the face-to-face sessions.

Each teacher on the course is also expected to complete an action plan for the development of ECT with in the school as a result of the training. This action plan is developed between the face-to-face sessions and confirmed by the course leaders during the second pair of days. The action plan has to be signed by the Headteacher.

The Electronics in Schools Strategy has set up EiS hubs in 14 centres across England. These will provide a range of support both during your course, between the face-to-face days, and afterwards.

Face-to-face training

The structure of the face-to-face training will depend on the actual course you have signed up for and is provided separately.

Online support

To support your professional development you have full access to the ECT website through the username and password that you have had issued. This website contains a huge amount of content, much of which will be only touched on, at best, in the limited face-to-face time.

The next section describes the structure of the ECT Website.

The structure of the website

The website is at
 http://www.electronicsinschools.org/
The structure of the ECT website is based on a number of inter-related sections. These include:

	Information on the ECT programme and training
	This section describes the ECT initiative.

	ECT teacher  and school case studies
	These case studies illustrate how colleagues in schools have implemented an ECT curriculum in key stages 3 and 4.

	ECT in society
	This section illustrates ECT in a number of contexts reflecting the pervasive use of electronics in society. 

	Designing, developing and manufacturing ECT systems
	This section is intended to take the teacher, in a progressive way, through ECT concepts and content from systems design to manufacture. The material takes into account the teachers’ starting points and provides a progressive route through the ECT concepts identified.

	ECT activities
	This section contains student activities. These have been written so that they can be implemented within a classroom with the minimum of change.

	Using technologies in ECT systems
	This section features activities that are primarily intended to help teachers learn about specific current and emerging technology. They may also be used to support students’ learning about that technology. 

	Pedagogic issues in ECT
	The materials in this section cover the many issues that teachers need to consider when they develop ECT activities within the classroom including progression, continuity, breadth of experience, resource and project management.

	ECT Datafile
	This section contains detailed information about electronic subsystems and will help both teachers and students in their ECT designs.

	Teacher CPD routes
	This section contains information for teachers to use to plan their professional development routes.

	Glossary
	This contains an alphabetic list of common words and phrases used within ECT systems. Each is accompanied by a brief description and in some cases there is guidance on where to find further information.

	My Admin
	An area to allow you to edit your personal details.


Logging in 
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You log on to the website in the usual way using your username and password.

After you have logged in, you will reach the Teacher Menu page from which you can take a number of different routes through the website.
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The section ECT in Society is the route into the website that gives an overview of the impact of ECT in our everyday lives. You may wish to start your journey here.
Finding your way around the website
When you enter the website you will meet the Welcome page. There are several routes which take you off this page. These are shown by the following buttons:
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 Website sections

There are four sections designed to support your study both during and after the course. These are:

· ECT in Society

· Design, Develop, Manufacture

· Using ECT 

· Pedagogy

These sections are not equal in size. Within each section there is a range of activities that you can try out both within your teaching and to support the assignments that you are required to complete for ECT accreditation. Because of the integrative nature of much of the work undertaken in design and technology, it is likely that the content of these sections will interlink. 

There are also non-study sections within the website. These provide information for either teachers or pupils. They are:

· ECT Activities 

· Datasheets

· Glossary

The remaining sections of the website provide you with information about actual classroom practice and the possible routes to your own professional development. These sections are:

· School Case Studies 

· Project Case Studies 

· CPD 

Teachers taking part in the training programme have access to the whole website. Your pupils can also access the whole website except for those areas which are specifically designated for teacher professional development – i.e. the Teacher CPD routes and Pedagogic Issues sections.

Both teachers and pupils using the website will be able to pursue personalised pathways through different aspects of the materials - such as learning about the impact of ECT in everyday life; designing, modelling and testing ECT systems; using technologies and a wide range of pedagogical issues. 

The content of the website

The information in the website is structured around a number of sections. All the sections are inter-related and there are links from and to each area. Much of the information described below will be available to both teachers and pupils of participating schools. 

1 ECT in Society

This section sets ECT in a number of contexts reflecting the pervasive use of electronics in society. 

There are case studies set within the following contexts:

	entertainment  
	leisure 

	transport
	home

	industry
	health


Each of the case studies follows a similar structure:

a The context of case study

b A brief introduction to the purpose of the case study 

c A description of the ECT concepts being addressed

d A list of links to websites which exemplify products or processes illustrated throughout this case study

e A commentary and analysis of aspects of the case study

f References to other media (CD ROMs, books etc.) that exemplify products or processes related to the case study or provide other background information

g Suggestions for classroom projects that can mimic the products or processes illustrated in the case study

The Website contains a large number of these case studies which focus on a wide variety of ECT products and processes. They have been written so that you can use them as:

· starting points for discussions about products and processes

· stimulus material for product analysis or evaluation 

· background information on products and processes

· starting points for pupil projects
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You may want to use a case study set in an everyday context to get you thinking about where ECT systems are used. 

If so, then might go to the ‘ECT in Society’ area of the website. Clicking on one of the contexts in that section will open up a variety of case study options. 

Choosing one of the options will take you to that particular case study.

There are links from each case study, where appropriate, to all the other areas of study for example to other pupil activities, teacher CPD activities, using specific technologies and the datasheets. 

You may wish to use this area as stimulus material or starting points for your own activities or to direct colleagues and pupils to specific activities on the ECT Website.
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You can also search for case studies on specific topics or areas of interest.

The main route into the website for many teachers and pupils will be through this ECT in Society module. 

2 Design, Develop, Manufacture
This section is intended to take you, in a progressive way, through the concepts and content from systems design to manufacture. The material is presented at three levels – starter, intermediate and advanced. Information includes the use of appropriate software and hardware, systems design, the use of transducers, monitoring and control of the environment and website design. 

There are sections at each level on:

	systems design
	components and circuits

	input and output devices
	manufacturing ECT systems

	software engineering 
	electronic communication systems

	system building blocks and functions
	ECT and the Internet


At the start of this section there is an overview of the entire content describing what is covered at the different levels. You can use this to gauge where to start your own studies.  

3 Using ECT 

This section features activities which are primarily designed to help you learn about a specific technology. They may also be used to support your pupils’ learning about that technology. 

The specific technologies include:

· Smart materials, including

· Thermocolour Sheet

· Electro-luminescent panel

· Programmable devices, including

· Chip Factory

· PICAXE

· IQ

· STAMP

· ICON

· Communication devices

· Software 

4 ECT activities

You have access to a large number of pupil activities. These activities are based on ‘tried and tested’ examples that the authors have used in their own work. They have been written so that they may be implemented within the classroom with the minimum of change. You will also be able to make use of the ‘ECT Scheme of Work for KS3 and KS4’. This is a major document detailing a number of progressive activities through the key stages.

Many of the activities available are taken from back-issues of ‘Electronics Education’ – the educational magazine freely available from the IET. 

Other activities specially written for the website are written at starter, intermediate or advanced level. These are not specifically age linked, but, in terms of difficulty, the starter may be suitable for lower key stage 3, intermediate for high achieving key stage 3 or early key stage 4 and advanced for high achieving key stage 4 or early sixth form work. Most of the activities are written to a common format. 

Each activity includes: 

· Guidance on how to introduce the activities and strategies for using them

· Starting points for the activity - product analysis, any focus activities or links to a case study

· Summary of prior learning - what knowledge, skills and understanding are required 

· Key learning objectives - the knowledge, skills and understanding that this activity will focus on

· Key learning outcomes - what can be expected by the end of the activity and also provide a means of assessing the extent to which the students have met the learning objectives 

· A section containing student notes and sketches which a teacher can use as handouts

· Pupil assignments – activities which pupils may undertake for homework to reinforce learning and test understanding 

· Illustrations of pupils’ products

· Resource requirements - what resources are required, where to get them and links to other websites for information

· Outline suggestions for case studies – which may be linked to the ‘ECT in Society’ section

The activities are cross-linked to the ECT Datasheets and, where appropriate, to particular technologies within the Using ECT section, allowing teachers to make links to information about specific ECT hardware applications, and the CPD aspects of the ECT Website.

5 The ECT Datasheets

One of the significant parts of the website is the ECT Datasheets together with an ECT index.  The ECT Datasheets links to almost every module, activity and case study. The information contained in the Datasheets is focussed on electronic system functions.  It contains the ‘nuts and bolts’ electronic systems. These include:

· sensors and output devices

· drivers and interfaces

· counters

· decisions and comparing

· amplifiers

6 Glossary

This contains an alphabetic list of common words and phrases used within ECT systems. Each is accompanied by a brief description and in some cases there is guidance on where to find further information. There are links from all parts of the website to the glossary. In some cases there are pop-up notes in the main body of text allowing the glossary definition to appear on the page.

7 Pedagogy
There are many pedagogic issues which teachers need to consider when they develop ECT activities within the classroom. This section contains information and guidance on the following:

· Planning issues

· Teaching and learning issues

· Resources 

· CPD

· Health & safety 

· Information sources

There are many links from this part of the website to School Case Studies where colleagues have written about their own experiences in developing ECT activities in the classroom.

Much of this information will also be found within and linked from the Pupil Activities and it will be for you to delve into these pupil activities to understand some of the implications for implementing ECT in school. 

In the assignments you are required to complete for ECT accreditation there is a requirement to consider pedagogic issues.
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8 School Case Studies

This area of the website contains a large number of case studies written to illustrate the different ways in which schools have set about developing ECT activities for their pupils. There are examples of schools which have been teaching this area for many years and have well established KS4 courses and there are schools which are only just starting out on this exciting route.

9 CPD 

This section of the site provides information to guide you through your professional development while you take part in the ECT training programme.

The whole of the ECT CPD system is linked to a series of competences, which you are expected to develop. The route to acquiring these competencies is through undertaking a number of assignments.

Many of the pupil activities listed on the website, and certainly all those linked to specific materials in Using ECT, have a teacher CPD aspect associated with them. This teacher CPD aspect contains information about specific knowledge and skills, technical specifications and applications of the technology, pedagogic issues to be considered and ‘hints and tips’ for good classroom practice. 

Routes through the web materials

Some of the time, when you are using the website, you will be working through the material in a linear way. However, a key advantage of web-based material is that you can jump between the different parts with ease. The main ways you will have available to move between the different sections are to follow the ‘pathways’ within the areas of study, follow the ‘links’ between different aspects and to use ‘searches’.

Pathways

Pathways are the routes that you would normally take through different aspects of the materials. For instance within a module there may be several pathways each one focused on one aspect of the module. 

	Section
	
	
	

	ECT in Society
	Context
	Case Study
	Section

	
	Leisure 
	Sports 
	

	
	Transport 
	Drinks dispensers
	

	
	Home
	Bop-it
	

	
	Entertainment
	Stylophone
	part 1

	
	Industry 
	
	part 2

	
	Health
	
	part 3

	
	
	
	

	Design, Develop Manufacture
	Focus area
	Level
	Section

	
	Starter
	Systems design
	

	
	Intermediate
	In - out devices
	part a

	
	Advanced
	Software engineering
	part b

	
	
	Building blocks
	part c

	
	
	Circuits 
	part d

	
	
	Manufacturing
	part e

	
	
	Electronic Comms
	

	
	
	Internet
	


Searches

There are several ways in which you can search the ECT Website. In particular you can search by section title or by content:

· To see what case studies are available, you would simply type “case study” and press the search button. A list of case studies will be given. 

· To see if there are any references to ‘smartcards’ on the website, simply type in the word and press the search button. A list of all the places where smartcard appears on the website will be given. (N.B. Search words are not case sensitive.)

When you have logged on and are looking within the modules, there are various ways of finding where you are on the site:


On the side panel of each page of the website you will see the pathway you are following and above the panel are ‘breadcrumbs” that you can click on to take you back ‘up’ your path.

[An example of breadcrumbs: Home » ECT in Society » Leisure » Drinks Dispensers ]

At the top of each section of text are navigation links to the various pages in the section, provided both as section numbers and section titles.

Links

You may simply want to browse around the entire website. You will soon realise that almost every page of the website is linked in some way to every other page. Here are some examples of the links:

· ECT in Society is linked to particular Case Studies

· The Case Studies are linked to ECT Activities

· ECT Activities are linked to particular technologies

· ECT Activities are linked to pedagogic issues

· The different technologies are linked to the knowledge Database

· There are internal links within the Datasheets

· The Designing, Developing and Manufacturing ECT Systems section is linked to almost everything!

Links are easily recognised as they are underlined words. Clicking on these words will take you to other sections of the website, other websites or to other information. 

Your CPD - Using the web to fulfil your needs

Your needs analysis

The training programme has been carefully designed to fulfil your professional development needs. You have already completed a needs analysis document and used that to identify those areas of ECT where you feel you need to make progress. 

During the days of face-to-face contact you will have the opportunity to clarify these needs and identify a number of specific actions that you need to take.

After the initial two days of the course you will be expected to use the ECT Website to help you complete these actions. This section of the manual offers guidance about how you can use the website to fulfil your professional development needs. 

Starting points

	Example 1
	“I have identified that I need to know more about micro-processor control, what’s available to use and what I can do in my classroom with a limited budget and resources.”

	A
	You could undertake a Search of the website by looking for ‘micro-controllers’, ‘micro-processors’ or ‘computer control’

	B
	You could start by looking at the Using ECT section where you will find technical information about specific micro-controllers, principles of operation, applications, resources available, lesson planning

	C
	You could look at the Pedagogy section to see whether there are any case studies describing classroom practice. This may refer you to examples of good classroom practice, planning for progression and managing micro-controller projects

	D
	You could look in the Pupil Activities section at some of the pupil projects that make use of micro-processors or micro-controllers


	Example 2
	“I need to know about input and output devices because I want to do some activities where my pupils will be sensing the environment and making things happen. Where do I start?”

	A
	You could undertake a Search of the website by looking for ‘inputs’, ‘outputs’, or ‘interfacing’

	B
	You could start by looking at the ECT Datasheets and looking up ‘input sub-systems’ and/or ‘output subsystems’.  This will give you a good background to the types of sensors and actuators that you can use

	C
	You could look at the Design, Develop and Manufacture section of the website and especially the Building Blocks and in -  out devices areas to find out how to use inputs and outputs

	D
	You could start by looking at the Using ECT section where you will find more technical information about specific input devices; principles of operation, applications and resources available


	Example 3
	“I’ve got Crocodile Clips at school and I want to get into making printed circuit boards. Where do I find the information to help me get started?”

	A
	You could start by looking at the Modelling with software, kits and systems section on the website. This section will contain information about a number of PCB design packages

	B
	You could look at the suppliers’ own websites where there will be downloadable demo versions and other material to help you understand how to use the software on offer. There are links within the Website to these

	C
	You could look at the Design, Develop and Manufacture section of the website to see what is said there about the different PCB manufacturing processes available to you in schools

	D
	You could look at the Pedagogy section and look at the Teaching and Learning Issues section which will give you information about designing and making printed circuit boards and how to make best use of limited ICT facilities when designing circuits

	Example 4
	“I’m starting to introduce new activities within my key stage 3 scheme of work. How can I find out what I need to teach my pupils? I want to build up the skills and knowledge progressively.”

	A
	You could start by looking at the School Case Studies section of the website. There you will find a number of accounts from teachers who perhaps have only just started teaching ECT or who have met particular problems in developing the subject further.

	B
	You could look in the  Pedagogy section of the website and read through some of the issues related to  Teaching and Learning Issues


What then?


Associated with most of the routes you might pursue, and as you explore and use the information on the website, there will be opportunities to complete assignments. These may be either type 1, type 2 or type 3 assignments (see later). You should consider whether by completing any particular assignment you will be able to:

· fulfil your professional development needs

· meet a good number of the competencies listed in the appendix

· help you to develop your classroom practice

· help your pupils understanding of ECT in society

If you believe, after considering these four criteria, you will benefit by completing a particular assignment then you should contact your ECT tutor by e-mail or phone. This will be an opportunity to establish (or maintain) the link with your tutor and be a time when you can discuss the ‘what, how and when’ of the assignment.

Assignments and accreditation

Assignments

The assignments are an integral part of the ECT initiative and are woven into the structure of the ECT website. The range of competences which will be ‘assessed’ through the assignments represent the knowledge, skills, understanding that teachers will need to demonstrate as they work through the materials as part of their professional development programme. 

These competencies are provided as an appendix at the back of this document. 

For instance, when you have worked through a particular aspect of one of the technologies within Using ECT there will be the opportunity to attempt an assignment that allows you to demonstrate particular knowledge and understanding. Similarly, if you have used one of the case studies or undertaken one of the activities in your classroom, you may wish to attempt an integrated assignment. There are also a number of pedagogic issues which will be addressed through these assignments and teachers will need to demonstrate that they understand the issues and can, through reflection on their own practice, respond to them.

The following types of assignment will be woven into the training programme to allow you to gain accreditation against the various competences. There are three types of assignment:

· Type 1 Assignment; related to specific knowledge and skills

· Type 2 Assignment; related to pedagogic issues

· Type 3 Assignment; which are integrative in nature and allow you to demonstrate a wide range of skills and techniques

You need to be complete three assignments to gain ECT accreditation. You must undertake one of each type of assignment. 

	Assignment type
	You do

	1
	1

	2
	1

	3
	1


Examples of each type of assignment are provided in an appendix to this manual and there are several examples of Type 1 and Type 2 assignments on the website within the CPD area. 

You may simply choose the assignments which will benefit you personally and will be of greatest value to you in your teaching and your pupils’ learning. It may be the case that your course tutors suggest particular assignments to you and build support for these into the training program.

Writing your assignments and becoming accredited

Why assignments?

The assignments allow you to demonstrate your confidence and competence when working in the area of electronics, control and communications technology. By successfully completing the assignments you will have demonstrated to your ECT tutor/mentor and, more importantly, to yourself that you are comfortable working, with and applying, a wide range of new technologies.

The assignments are also there to ensure that some degree of standardisation in the quality of confidence and competence is maintained. On successful completion of the assignments you will become a fully accredited ECT Teacher and your school will become an ECT School. 

Accreditation can only be awarded if, in the view of your ECT tutor/mentor, you have met the standards for quality, understanding and application in the assignments you have undertaken.

Guidance on writing assignments

The assignments are not to be seen as examinations which will be marked nor will you be awarded marks or a pass/fail. Your tutor may wish to discuss some points raised in your assignment if there are any uncertainties or if there is a lack of clarity in your submission.

Colleagues in schools are under a great deal of pressure and much of the work you will be undertaking as part of this project will be done in your own time. However, as the main emphasis of the ECT project is concerned with raising standards and improving practice in electronics, control and communications technology, some of the work you will be doing for the assignments will necessarily be in preparation for practical classroom-based activities and should be of immediate benefit and use within the classroom. 

The first two assignments should be at least started, and may be substantially completed, on the days of the course.

Assignments should be e-mailed or sent on disc to your ECT tutor/mentor.

Your assignments, when completed, should be brief and to the point. Please use Word (.doc files) for any text-based account. Any photos included as separate files should be processed as .jpg files. You may wish to include actual examples of pupils’ work with your submission and these will be returned to you as soon as possible. 

Assignments should follow the general outline:

1 title of the assignment and type : e.g. Type 1/2/3

2 key competences demonstrated in the assignment (see competence lists)

3 brief description of the activity undertaken

4 any results or outcomes worthy of mentioning

5 brief reflection on how the assignment has benefited / will benefit your teaching

Refer to the CPD section of the website for further details.

Becoming accredited

Your training outcomes will be accredited by DATA with a certificate of competence in ECT endorsed by the DfEE, the DTI and other key institutions such as the IET. 

The competences will cover a range of areas of work and will, it is anticipated, become part of your continuing professional development portfolio. 

DATA also have a procedure that allows schools to sign up as an ECT Accredited School with logo branding and certification for the school.  

Useful information, contacts, names and addresses

	The ECT website 
	www.electronicsinschools.org

	DATA’s website 
	www.data.org.uk 

	Project Management issues will be dealt with by Emma Watson, who can be contacted at : 
	emma@data.org.uk 


	You own information :
	

	Your ECT website username 
	

	
	

	Your ECT website password 
	

	
	

	Your ECT tutor 
	Les Porter or Rowan Todd

	
	

	Your ECT tutor email 
	les@ideasin2action.co.uk or r.m.todd@shu.ac.uk 

	
	

	Your ECT tutor phone number 
	01526 378111 or  0114 225 5555


Other useful website addresses :

	Institution of Engineering & Technology

www.theiet.org.uk/
	An agency for professional engineers but with a keen interest in schools education through the journal 'Electronics Education'

	

	Technology Enhancement Programme

www.tep.org.uk/
	Funded by Gatsby this is a prime agency for developing resources and support for electronics and control in schools.

	

	Interesting Electronics Links

www.elexp.com/links.htm#basic
	Many useful links to electronics sites internationally

	

	Technology Education Index

www.technologyindex.com/education/index.html
	Useful kits for sale

	

	The Net Work A-Z Index

www.epemag.wimborne.co.uk/netwkaz.htm
	A selection of electronics, computing and Internet web resources


Appendix A: Assignments

Type 1 Assignments

These assignments are related to specific knowledge and skills. Remember; you need to select just one of these. Your course tutors may suggest alternative assignments and you may negotiate your own.

1 Design and make a simple sensing circuit as a printed circuit board. You will need to demonstrate the use of ICT in the design, development and manufacture of the circuit.

2 Create a simple control program using a control software package. You will need to demonstrate the use of ICT in the design, development and production of the control program. For this assignment you are allowed to choose the control program.

3 Demonstrate your confidence in using PIC technology. You will need to illustrate how you would use a PIC micro-controller in a context of your choice, but one where the micro-controller receives inputs from and sends outputs to the environment you have chosen. For this assignment you are allowed to choose the PIC micro-controller system.

4 Demonstrate your confidence in using smartcard technology. You will need to illustrate how you would use smartcard technology in any context involving both inputs from and outputs to the environment you have chosen. 

5 Demonstrate your confidence in using a number of ICT applications to model, evaluate, modify and produce a circuit diagram to electronically solve a problem you have encountered. The problem set may be of your own choice but be of sufficient complexity to involve at least 3 electronic processing blocks in the solution. You may also choose the ICT software you use to help you generate the solution. You may wish to manufacture the finished product but this is not a condition of this assignment.

6 Demonstrate your confidence in using an electronic systems kit as a modelling medium to solve ECT problems. You will need to produce a systems diagram of the solution showing signal flow. The problem set may be of your own choice but be of sufficient complexity to involve at least 3 processing blocks in the solution. You may also choose the ICT software you use to help you generate the solution. The manufacture of the finished product is not a condition of this assignment.

7 Demonstrate your confidence and ability in using smart materials. The problem set may be of your own choice but you will need to show how smart materials can be used within an ECT context. 

8 Design and make a set of five simple sensors. You will need to demonstrate that you have a good understanding of their working properties by giving examples of applications for their use. You will need to demonstrate the use of ICT in the design, development and manufacture of the sensors.

9 Demonstrate that you have a good understanding of driving output devices from a variety of ECT systems. You will need to show you understand the concept of output buffering and illustrate this through a variety of examples. You should demonstrate the use of ICT in the design, development and manufacture of the buffered devices.

10 Undertake a critical comparison of two microcontroller (PIC) systems for education. This will include software and hardware features, ease of use, cost and vendor support and may also contain other aspects
The writing of these Type 1 assignments should follow a general pattern:

a type of assignment

b title of the assignment

c key competencies covered (see competency lists)

d description of the activity undertaken

e brief reflection on how the assignment has benefited / will benefit your teaching

Assignments should be brief and to the point, use Word for any text-based account and include photos electronically processed as .jpg files. Assignments should be e-mailed or sent on disc to your tutor for comment.

Maximum length – 2 sides A4 

Type 2 Assignment 

These assignments are related to pedagogic issues. Remember; you need to select just one of these. Your course tutors may suggest alternative assignments and you may negotiate your own.

1. For this assignment you will be expected to show how you would use a familiar context to develop an ECT activity for the pupils. You will be expected to review, reflect upon and evaluate some case study material related to teaching an ECT based design and make activity. You should look at the ‘ECT in Society’ section of the website and develop new case studies or modify one you find there. You will need to demonstrate how you would take the case study and implement a range of activities in your own school.

2. For this assignment you should demonstrate your ability to plan a progressive ECT experience for your pupils through key stage 3. You should consider how you would plan for six ECT activities – some of which could be multi-media in their approach, combining electronics and control applications with other media such as plastics, textiles, metal etc. You should give some indication of how progression, differentiation, breadth and relevance etc. are considered but the details of each activity are not required.

3. For this assignment you should demonstrate your ability to plan an ECT activity for pupils within key stage 3. You may choose a year and any aspect of ECT. You can use the common format suggested within the ECT Activities section of the website as a guide to setting out the planning issues, or a format that you use in your school that covers the same planning features.

4. For this assignment you should demonstrate your ability to reflect upon commercially available material and use it to plan an ECT activity for pupils in your school within key stage 3. You may choose a particular year and any aspect of ECT. You can use the common format suggested within the ECT Activities section of the website as a guide to setting out the planning issues, or a format that you use in your school that covers the same planning features. You might like to look at the Teacher Case Studies and see how one teacher has used some commercial materials from Rapid Electronics and adapted them for her school.

5. For this assignment you should demonstrate your knowledge, understanding and application of a range of teaching and learning styles as you plan for an ECT activity for pupils within key stage 3. You may choose a particular year and any aspect of ECT. You do not have to develop a new activity but reflect upon your teaching and learning styles within an activity you are already teaching. (Refer to some of the material on the ECT Website within the ‘Pedagogic Issues’ section.)

6. For this assignment you should demonstrate how you would make effective use of a range of ICT applications in ECT activities throughout key stage 3. You may choose a particular ICT application and how it might be used in a progressive way to enhance pupils’ designing, modelling and evaluating ECT systems. You do not have to develop any new activities but reflect upon ones you are already teaching. (Refer to some of the material on the ECT Website within the ‘Pedagogic Issues’ section.)

7. For this assignment you should demonstrate how you would go about developing GCSE Electronic Products or GCSE Systems and Control in key stage 4. You will need to consider the provision and management of resources when setting up the course and how you will manage pupil projects as they work through aspects of the syllabus. (Refer to some of the material on the ECT Website within the ‘Pedagogic Issues’ section.)

8. For this assignment you should demonstrate your ability to plan a PIC based ECT activity for pupils within key stage 3. You may choose a year and any context. You can use the common format suggested within the ECT Activities section of the website as a guide to setting out the planning issues, or a format that you use in your school that covers the same planning features.
The writing of these Type 2 assignments should follow a general pattern:

a type of assignment

b title of the assignment

c key competencies covered (see competency lists)

d description of the activity undertaken

e brief reflection on how the assignment has benefited / will benefit your teaching

f a summary of any findings or outcomes

Assignments should be brief and to the point, use Word for any text-based account and include photos electronically processed as .jpg files. Assignments should be e-mailed or sent on disc to your tutor for comment.

Maximum length – 3 sides A4 

Type 3 Assignment

This assignment is integrative in nature and allows the teacher to demonstrate a wide range of skills and techniques.

For this assignment you will be expected to plan, develop, teach and evaluate an ECT design and make activity. You will need to demonstrate organisational skills, knowledge and understanding of electronic concepts, the appropriate use of ICT to enhance the ECT activity and be able to reflect critically upon the activity. You will need to show that your planning takes place within a progressive and balanced programme of experiences within the design and technology department. 

You may choose any area of the ECT technical competencies to undertake this activity. For example:

1 You may focus on how you have introduced a particular ICT application to model, evaluate and produce circuit diagrams and carried this through to PCB production.

2 You may concentrate on how you have used the IQ micro-controller and integrated it with other media (mechanisms, graphics or textiles) to produce a range of electronic products.

3 You could focus on how you have used PIC technology and developed pupils’ awareness of technology in society.

The writing of this assignment should follow the pattern:

a type of assignment

b title of the assignment

c key competencies covered (see competency lists)

d a brief description of your planning for the teaching activity

e a summary of the implementation

f a brief evaluation and reflection on the taught activity

The assignment should be brief and to the point, use Word for any text-based account and include photos electronically processed as .jpg files. This assignment should be e-mailed or sent on disc to your tutor for comment.

Maximum length – 5 sides A4 

This assignment should also be summarised as an electronic Case Study that will join other project case studies on the website. You submit your case studies via the My Casestudies link under My Admin on the ECT website.

Appendix B: ECT Teacher Training Programme - Competences

Summary of attainment of course members:

As a result of participating in the ECT Project training programme, the course member is a more confident and competent classroom practitioner within the following areas of electronics and communications technology. The statements represent a summary of where the course member has been able to demonstrate improvements in their skills, knowledge and understanding and in their management of ECT activities.

	1 ECT Systems

	The course member has demonstrated an understanding of:

	systems terminology (input, process, output and feedback) and matching sub-systems 
	

	electronic functions including comparators, timing circuits, counters, logic and amplifiers
	

	the design of simple sensors and the function of a range of output transducers
	

	the differences between, and applications of, analogue and digital systems
	

	the principles and uses of programmable systems
	

	the properties and applications of different communications media
	

	

	2  Components in ECT systems

	The course member has demonstrated an understanding of:
	

	components, their BS 3939 circuit symbols and the use of units (M, k, m, (, n and p)
	

	resistance, potential difference, voltage, current, analogue and digital signals 
	

	how to calculate component values and choose components (eg resistors, transistors)
	

	the properties and uses of diodes, thyristors and transistors
	

	the properties and uses of input sensors (LDRs, thermistors, potentiometers, switches)
	

	the properties and uses of output devices (LED’s, motors, buzzers, relays, loudspeakers)
	

	basic signal conditioning (e.g. matching circuits, debounce signals)
	

	the basic properties of some opto-electronic devices (reflective, slotted opto-switches)
	

	

	3   Designing and making ECT solutions

	The course member has demonstrated an understanding of and improved capability in:

	an analysis of existing electronic products in terms of inputs, processes, outputs
	

	an analysis of the requirements of an electronic system in terms of inputs, processes, outputs
	

	the use of a systems approach in the designing and modelling of electronic systems
	

	the design and manufacture of ECT systems including testing performance of systems and sub-systems 
	

	using ICT and a range of test equipment with due regard to safety
	


	4  Using ICT within the designing and making of ECT solutions

	The course member has demonstrated an understanding of and improved capability in:

	the use of software to generate  schematics and PCB artwork
	

	the use of circuit simulation and testing software to develop, explore and test ECT systems
	

	the use of CAD and CAD/CAM software and hardware to design and make printed circuit boards
	

	designing/modelling control systems (by flowcharts, textual commands, or graphical techniques)
	

	the use of computer and micro-controller applications to control ECT systems
	

	

	5  Skills related to Management of ECT Related Activities

	The course member is more able to:
	

	manage a working environment and develop safe practices when working within ECT activities 
	

	appreciate a range of teaching and learning strategies appropriate to ECT activities
	

	plan, develop, teach and evaluate ECT activities
	

	guide students in their own project management
	

	develop and use cross curricular links as appropriate
	

	involve D&T staff in the processes of long, medium and short term planning for ECT activities.
	

	secure and sustain effective teaching within ECT activities
	

	develop and maintain ECT resources and provide value for money
	

	ensure a safe working environment and be aware of the need to conduct risk assessments
	


As you work through the assignments as part of your professional development with the ECT project, you should be able to ‘tick off’ those competencies in this checklist that you feel confident and competent about. You will need to have discussed and agreed these with your ECT accredited trainer beforehand.

  

Certificate of Competence in ECT

Name (Print)  ………………………………………………………………… has been trained by an ECT Accredited Trainer, and meets the competences set out above.

Name of ECT Accredited Trainer  ………………………………………………………………………..

Signed  …………………………………………………………….  Date         /       /

The accredited trainer signing this document is agreeing the teacher has met these competencies and on that basis the teacher will be accredited as an accredited teacher, with their school being given ECT School status and full access to the ECT website for all students within that school.  

A completed ECT action plan, signed by the Headteacher/Principal needs to be returned with this document to Emma Watson, Project Manager, DATA, 16 Wellesbourne House, Walton Road, Wellesbourne, Warwickshire, CV35 9JB

Appendix C: Case Study Template

[Please note this Appendix is indicative. The actual case study template is on the ECT website under the My Casestudies link in My Admin. This template indicates the kind of material you are expected to submit. When you submit a template your tutor will be notified and asked to assess it.]

	Title
	

	Brief description of Unit or Project:
	

	Length of unit or activity:
	(specify total hours and how this is divided up e.g. 20 hour project - 2 hours per week for 10 weeks)

	Year group(s):
	

	Useful resources 


	(e.g. websites, materials, videos):


	Image 1 (e.g. the circuit)
	Image 2 (e.g. the product)


	The unit/activity enabled pupils to:
	How was it taught?
	Pupil outcomes

	e.g. Develop the ECT aspects of their design

(Further suggestions are given on the next page.)

e.g. Develop the product aspects of their design

e.g. Use ICT to support their designing

e.g. Demonstrate understanding of ECT concepts and skills for assessment purposes
	Briefly give an outline of the structure of the teaching –  e.g. class demonstrations, practical work, group work, Q&A sessions, relative timings on different activities. 
	Briefly describe what the pupils had designed and made and also the underpinning knowledge, skills and understanding that the pupils had acquired.


Suggestions for what the unit might enable pupils to do.

· develop an understanding of switches/sensors/outputs/other (delete as appropriate)

· make choices in designing in electronics/systems

· make choices in designing casings for electronic products

· undertake product analysis of electronic products

· design a product using a PIC

· develop knowledge of an aspect of components (eg symbol recognition, use of units and multiplier prefixes)

· use CAD or CAM software or hardware to design and make printed circuit boards

· develop practical skills in electronics

· develop an awareness of the use of electronic products in society

Appendix D: Reasonable expectations for ECT work in schools

Given the wide range of hardware and software now available to support both electronics and systems and control in KS3 and KS4 it is very difficult to produce one coherent path of progression through KS3. Any path that is planned through KS3 must however address two main issues:

1 For those pupils who will not be following a GCSE, the KS3 experience needs to give them a basic understanding of some systems concepts, an awareness of the impact of electronics in society, an appreciation of the range of electronic products and how to undertake product analysis

2 In addition to the above, pupils who will be following an appropriate GCSE need to have experienced a range of activities of sufficient breadth and depth to build on for their GCSE course in KS4

Also integrated within any planned route through KS3 and KS4 should be the developing skills to make use of suitable ICT software to design, model, test and evaluate electronic and control systems. 

The expectations at KS4 are largely dictated to by the requirements of the GCSE syllabuses as in their various ways they fulfil the National Curriculum criteria.

I believe that the expectations for pupils’ experiences in KS3 should be:

	systems : concepts and components
	electronics in society and product analysis
	use of suitable ICT software

	Pupils should be able to recognise inputs to, outputs from and some processing units of electronic systems and be able to select the most appropriate sub-system for a particular purpose

Inputs could be from temperature sensors, movement sensors or light sensors. Output devices could be lamps, motors buzzers and LEDs as well as more modern materials such as electro-luminescent panel or thermocolour sheets.

Pupils should be able to recognise feedback in systems whether this be electronic or mechanical (physical)

Pupils should know the difference between analogue and digital signals and be able to recognise an analogue and/or a digital system

Pupils could be introduced to and have use of such processing systems as - delivering power to an output device with a suitable driver, generating pulses, making decisions, comparing and counting

Pupils should have an understanding of and be able to measure voltage, current and resistance and be able to recognise basic components in simple circuits.

Pupils should be familiar with the techniques for making a printed circuit board (producing the board, drilling and soldering) and how to use simple test equipment.

Pupils should experience using modern approaches to control using PIC-based micro-processor systems


	Pupils should be introduced to the widespread use of electronics and control in society - from toys to transport, from phones to fantasy. 

Pupils should appreciate the widespread use of electronics and control in a variety of contexts (home, environment, education, transport, business, industry, health and leisure) and understand the way in which people interact with ECT systems in society; be engaged in activities which model the use of electronics and control in society such as environmental monitoring and control; the control of lighting and special effects in a theatrical productions and industrial production lines. 

Pupils should have a basic understanding of the electronic communication systems used in everyday life and appreciate the range of communication media available – radio, optical fibre, infra-red and ultra sonic - 

Pupils should also appreciate the impact on, and implications for society of, electronics and control products and processes.


By engaging in product analysis, pupils should be able to identify the main features of simple electronic systems and be able to develop skills and knowledge related to - systems thinking (system analysis and system synthesis), awareness of sub-system function, component recognition, the ability to suggest improvements to designs, a consideration of the manufacturing processes involved and the materials used in fabrication.
Pupils should be aware of how printed circuit boards are manufactured in industry and how circuit faults are detected in an industrial context during design and production.
	Pupils should be using a wide variety of ICT applications to help them :

· to design electronic and control systems at the systems level

· to explore a range of electronic sub-systems

· to test and modify their design ideas

· to evaluate the effectiveness of their design ideas

· to program control systems such as PIC-based systems or other micro-processor systems

Pupils should use the Internet to study the use of electronics and control in society.

Pupils should use the internet to develop research and investigative skills when finding out about products, processes and electronics-based manufacturing companies




This might sound like a tall order, but I believe if we could move towards teaching the above expectations, then we would be well on the way to ‘modernising’ design and technology. Take a look at your department development plan – have you built in developments in electronics and control. You could use the above suggestions to help with your future planning. Remember, design and technology is no longer compulsory at KS4. It is up to us to make KS3 interesting, motivating and exciting so that pupils will opt to study the subject further in KS4. The high-tech end of the subject is ideally place to provide such experiences.

Peter Branson

ECT Technical Director

Appendix E: Book list

	Title
	KS
	ISBN
	Supplier / Publisher

	For teachers

	Success in Electronics (2nd ed.)
	
	0 7195 7205 3
	John Murray

	Electronics for Today and Tomorrow (for pupils also)
	
	0 7195 7413 7
	John Murray

	Optoelectronics circuits manual
	
	0 434 91211 5
	Heineman Newnes

	CMOS Cookbook
	
	0 672 22459 3
	Howard W Sams and Co.

	For pupils

	Food for Thought (out of print – may be available in bookshops)
	3 / 4
	0 521 40636 6
	Cambridge University Press

	What a Performance (out of print – may be available in bookshops)
	3 / 4
	0 521 40637 4
	Cambridge University Press

	Electronics and Control Systems
	4
	0 521 49961 5
	Cambridge University Press

	Discovering Electronics
	3 / 4
	0 953 01290 5
	Doctronics Educational Publishing

	Design and Make It - Electronic Products
	4
	0 7487 2473 7
	Stanley Thornes

	Design and Make It – Systems and Control Technology
	4
	0 7487 3664 6
	Stanley Thornes

	PCB Wizard Cookbook
	3 / 4
	
	New Wave Concepts 

	Electronic Systems with Control Studio
	3 / 4
	
	New Wave Concepts

	Collins Real World Technology - Electronic Proucts
	4
	0 00 320012 4
	Collins Educational

	Access Technology - Control
	3 / 4
	0 17 438702 4
	International Thompson Publishing

	Access Technology - Electronics
	3 / 4
	0 17 438574 9
	International Thompson Publishing

	Understanding Sensors
	4
	0 86357 219 7
	Association for Science Education / DATA

	Understanding Control
	4
	0 86357 216 2
	Association for Science Education / DATA

	Real World Technology – Electronic Products
	4
	0 00 320012 4
	Collins Educational

	Technology 14-16 (Electronics)
	4
	1 898126 05 4
	Technology Enhancement Programme

	Technology 14-16 (Control)
	4
	1 898126 28 8
	Technology Enhancement Programme

	Electronics Post 16
	4
	1 898126 11 9
	Technology Enhancement Programme

	Robotechnology – an introduction to robotic movements
	3 / 4
	
	Technology Enhancement Programme

	Bugs and Animatronics 
	3 / 4
	
	Technology Enhancement Programme

	Jiterbug
	3 / 4
	
	Technology Enhancement Programme

	RCA D&T Routes – Control Products
	4
	0 340 69735 0
	Hodder and Stoughton

	Nuffield D&T – Electronic Products (14-16 resources)
	4
	0 582 31775 4
	Longman

	Nuffield D&T – Electronic Products (resource tasks)
	4
	0 582 31765 7
	Longman

	Nuffield D&T – Electronic Products (teacher’s guide)
	4
	0 582 31770 3
	Longman

	Mfa – working applications of microelectronics for all – Making Decisions
	3
	1 85324 163 2
	Hobsons Press (Available from Unilab)

	Mfa – working applications of microelectronics for all – Counting
	3
	1 85324 164 2
	Hobsons Press (Available from Unilab)

	Mfa – working applications of microelectronics for all – Using Memory
	3
	1 85324 165 2
	Hobsons Press (Available from Unilab)


The log-in/out button – this is where you log into and out of the website





These areas of the website contains information about the ECT project and how colleagues in schools can get involved





The “CPD” area contains information to support you towards ECT accreditation.
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This includes “News” on the latest news and gossip on ECT and information about additions to the website








“MyAdmin” allows you to edit your profile on the site, to register pupils on the site and to upload case studies of your ECT work








These areas contain a wide range of downloadable information, once you have registered
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