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The contents of this unit are protected by copyright. 
This unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it are supplied to you by PG Online Limited under licence and may be used and copied by you only in accordance with the terms of the licence agreement between you and PG Online Limited. Except as expressly permitted by the licence, no part of the materials distributed with this unit may be used, reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic or otherwise, without the prior written permission of PG Online Limited.
Licence agreement
This is a legal agreement between you, the teaching institution, and PG Online Limited. PG Online Limited grants to you a non-exclusive, non-transferable, revocable licence to use this unit and all the worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it in the course of teaching by your teachers and/or employees.
The materials distributed with this unit may be copied and used by your teachers and/or employees on a single site only in the course of their teaching. You warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, share in any way any of the materials or part of the materials with any third party, including users on another site or individuals who are teachers and/or employees of a separate institution. You acknowledge and agree that the materials must remain with you, the teaching institution, and no part of the materials may be transferred to another institution. You also warrant that you shall not, and shall procure that each of your teachers and/or employees shall not, procure, authorise, encourage, facilitate or enable any third party to reproduce these materials in whole or in part without the prior permission of PG Online Limited.
In consideration of the licence granted to you, you shall indemnify PG Online Limited against all liabilities, costs, expenses, damages and losses (including but not limited to any direct, indirect or consequential losses, loss of profit, loss of reputation and all interest, penalties and legal costs and all other professional costs and expenses) suffered or incurred by PG Online Limited arising out of or in connection with the exercise by you of your rights granted under this licence. 

Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Computing / ICT department.
The material supplied for this unit includes:
4 PowerPoint presentations, each designed to cover one lesson
4 worksheets
4 homework sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into five learning hours spread across five lessons (including a test) in order to fit with most school timetables. This is a short introductory unit of four lessons covering sections 1.1 – 1.3 of the OCR J276 specification. It is ideal for teaching at the beginning of the course or as a discrete unit later in the order of study. The unit begins by looking at the various components of the CPU used in the Von Neumann architecture. Subsequent lessons build on the fundamentals covered at KS3 in our unit of Understanding Computers unit, concentrating on RAM, ROM, cache and the need for virtual memory. The unit concludes by examining the need for secondary storage devices and their practical advantages in given applications.

Learning Outcomes for the unit
At the end of this Unit all students should be able to:
Understand the purpose of the CPU
Explain the role and operation of the following CPU registers used in Von Neumann architecture: 
· MAR (Memory Address Register), 
· MDR (Memory Data Register), 
· Program Counter, 
· Accumulator
Describe common CPU components and their function: ALU (Arithmetic Logic Unit), CU (Control Unit), Cache
Explain the function of the CPU as fetch and execute instructions stored in memory
Describe how common characteristics of CPUs affect their performance: clock speed, cache size, number of cores
Explain the purpose and give examples of embedded systems
Describe the difference between RAM and ROM 
Describe the purpose RAM and ROM in a computer system 
Explain the need for virtual memory 
Describe flash memory 
Discuss the need for secondary storage including optical, magnetic and solid state storage 
Discuss data capacity of storage devices and 
Calculate data capacity requirements 
Evaluate suitable storage devices and storage media for a given application using the following characteristics: capacity, speed, portability, durability, reliability, cost
Previous Learning
No prior knowledge is essential with this unit.  However students will benefit from a basic understanding of Computer Hardware delivered as part of the Key Stage 3 national curriculum.  


Suggested Resources
No specific software is required for this unit. It is primarily a theoretical unit that can be taught entirely without computers, but there are some exercises where computers could be used in order to support understanding through practical discovery.
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The textbook OCR GCSE (9-1) Computing by S Robson and PM Heathcote, published June 2016 (150 pages) provides comprehensive yet concise coverage of all the topics in the new J276 OCR GCSE Computer Science specification. Each of the eight chapters in the book corresponds to one of the teaching units in this series and will be invaluable as a course textbook and also as a revision guide. Practice questions, including some from past examination papers, are included at the end of each chapter. Answers to all exercises are provided in a teacher’s pack which can be downloaded from www.pgonline.co.uk.
The book is published by PG online both in a printed edition and in electronic format. Please refer to www.pgonline.co.uk for ordering and pricing details and to download a free digital inspection copy.
Vocabulary   
Vocabulary associated with this Unit, such as: 
CPU, fetch, decode, execute, MAR, MDR, Control Unit, Accumulator, instructions, embedded, memory, clock speed, cache, cores, RAM, ROM, virtual memory, flash memory, input devices, output devices, secondary storage, optical, magnetic, solid state, pits, lands, capacity, speed, portability, durability, reliability.

Lesson plans

	Week 4
	Secondary Storage
	

	Learning Objectives:
Describe common storage technologies such as optical, magnetic and solid state 
Explain the need for secondary storage
Select suitable storage devices and storage media for a given application and justify their choice using characteristics such as capacity, speed, portability, durability and reliability


	Content
	Resources

	Starter
Ask students what they think is meant by the term “Secondary storage”.  It is likely they will have a good idea from previous learning.
Accept all sensible answers, but try to steer them towards a definition which is more than simply “It’s the hard disk”, which is a common misconception.
Secondary storage covers ALL permanent, non-volatile data storage (not RAM or ROM).
Ask students why they think computers need forms of secondary storage? The answer lies in their non-volatile nature – they can all hold/store data without a power source. Without them, there would be no way for computers to store the vast amounts of data needed such as operating systems, applications software and user data.
In a personal computer, secondary storage typically consists of a hard disk and removable media such as CD, DVD and USB Pen drives.
There are three common categories of storage device technology:
· Magnetic: Data recorded onto magnetic disks.  Mechanical parts move over the disk surface to read and write data.
· Optical: Data is recorded onto optical disks.  Lasers read and write data. 
· Solid State: Data is recorded onto solid state memory chips; no moving parts are required to read from or write to it.
Magnetic storage:
If you can get hold of an old hard drive from the school technicians, it can be an interesting exercise to open it up in front of the class so that they see at first-hand the platters and read/write head inside.
Identify the parts of a hard disk drive – the platter (disk) and the read/write arm. Explain how a disk is divided into tracks and sectors. Data x may be given a storage address in track y, sector z.
Data is created by magnetising fine iron (ferrous) particles on the disk. North and South polarities represent 0s and 1s.
Optical storage:
Lasers are used to read optical storage devices such as CDs, DVDs and Blu-Ray disks. Small ‘pits’ are burned into the reflective surface of a disk creating a dip, as opposed to a ‘land’. Light from the laser is shone on the surface and if it is reflected back by a pit or a land, it is read as a 0. The ends of the dips where pits change into lands or vice-versa no longer reflect light back, and a lack of reflection is therefore read as a 1. The surface of a CD as viewed under an electron microscope is shown on the slide. This shows each of the pits and lands that are burnt into the surface. Ask students how a DVD can store more data if the process is the same? (Answer: more accurate lasers burn a greater number of smaller pits into a tighter spiral.) If anyone asks how a rewritable Cd works, this is done using heat sensitive ink that changes between opaque and transparent states with a laser. Opaque areas cover the reflective layer of the CD behind the ink and are read as 1s.
Flash Memory:
Flash memory is a type of RAM. It is solid, fast and durable and has no moving parts, unlike a traditional hard drive.  It is ideal in portable devices such as camera SD cards, MP3 players, mobile phones, laptops and USB pen drives.  
Once the electrons are trapped in this way they retain their state without any further need for power.  The bits are only overwritten or changed when the memory is “flashed” with another strong current.
This constant flashing of current however may have consequences yet unknown to us as it is a relatively new storage medium. For this reason, flash memory drives (or solid state drives as they are often called) are typically not used for critical long term storage.
Go through the function of each device using the slides to complement your own explanation.
Plenary
Ask students to complete Computing Hardware Worksheet 4 Secondary Storage Devices.
Task 1 will require the ASCII codes sheet. ASCII is covered in far greater detail in the Data Representation unit of this GCSE series, but this will provide an opportunity to connect their learning later on.
Task 2 and 3 should lead to a class discussion of the advantages and disadvantages of each storage medium. Students may begin to specify applications for each. 
Homework
The homework activity is designed to check if students can take what they have learnt, and from a simple given scenario, select not only a suitable storage media, but also to justify their choice based on considerations such as its capacity, speed, portability, durability and reliability. This is an essential skill for the OCR Exam.
	PowerPoint Guide Computing Hardware L4: Secondary storage
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	Week 5
	Assessment
	

	Learning Outcomes:
Students will
apply their knowledge in answers to a range of questions
be able to highlight areas of strength and any gaps in their understanding of computers


	Content
	Resources

	Students should complete the Assessment Test. Answers are available in the Computer Hardware Assessment Answers sheet.
If students have not covered all of the material in the unit, the test has been broken down into sections that can easily be removed or skipped as required.
These tests have been designed to be printed and answered by hand.  Alternatively, they could be uploaded and incorporated into an automated test as part of many modern VLEs.

	Systems Architecture Assessment Test

Systems Architecture Assessment Test Answers
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