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Licence agreement
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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:
7 PowerPoint presentations, each designed to cover one lesson
7 worksheets
7 homework sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into seven lessons (plus a test) in order to fit with most school timetables. It is a theoretical unit covering all of Topic 4: Computers of the Edexcel GCSE (9-1) Computer Science specification (1CP1). The first three lessons cover the components of a computer system and their function, including the role of the CPU components. A lesson on Boolean logic is followed by lessons on the operating system, utility and simulation software. The final lesson describes high-level and low-level programming languages, the use of an assembler and the functions of a compiler and interpreter, giving the advantages and disadvantages of each.


Learning Outcomes for the unit
At the end of this Unit all students should be able to:
name the components of a computer system
draw a diagram showing the components of a computer system and how they work together
describe the function of different types of memory (RAM, ROM, cache)
list some functions of an operating system
list some items of utility software and state their purpose
give examples of high-level and low-level languages
describe the differences and uses of an assembler, compiler and interpreter

Most students will be able to:
describe the role of the components of the CPU
explain the concept of the stored program computer
describe the steps in the fetch-decode-execute cycle
explain the concept of storing data in the “cloud”
explain the need for embedded systems and their functions
construct truth tables for a given logic statement (AND, OR, NOT)
produce logic statements for simple problems
describe the functions of an operating system 
describe the suitability of a high-level or low-level programming language for a particular task
describe the purpose and function of security and file management utility software
describe how software can be used to simulate and model aspects of the real world
describe the advantages and disadvantages of a compiler and an interpreter

Some students will be able to:
describe how data is stored on physical devices (magnetic, optical, solid state)
produce logic statements for complex problems


Previous Learning
Students would benefit from having studied relevant material from the new KS3 National Curriculum and more specifically some practical programming experience. However, the material presented in this unit will not assume that students have studied these topics prior to this course.
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. 
Vocabulary   
Vocabulary associated with this Unit, such as:
input-process-output model, CPU, main memory, RAM, ROM, cache, control unit (CU), arithmetic/logic unit (ALU), register, clock, address bus, data bus, control bus, von Neumann model, stored program concept, magnetic, optical and solid state storage device, embedded system
truth table, logic statement 
operating system, user interface, utility software, compression, defragmentation, anti-virus, anti-spyware, simulation software
high-level language, low-level language, assembler, compiler, interpreter
Assessment
Homework is provided for each lesson. Students will sit a test using exam-type questions relevant to the objectives in the unit at the end of the lesson sequence. The test can be completed in one lesson. 

Topic plans

	Topic 3
	Storage devices
	

	Learning Objectives:
Understand how data is stored on physical devices (solid state, optical, magnetic)
Understand the concept of storing data in the “cloud” and other contemporary secondary storage


	Content
	Resources

	Starter
Secondary Storage
Start the lesson by reminding students that computer systems have to store vast amounts of data for all sorts of reasons from installed programs, to operating systems and users’ personal data such as documents, photos, videos and mp3 etc.
The first lesson covered
· primary data storage (Main Memory / RAM / ROM) 

Today’s lesson looks at:
· secondary data storage (Hard drives, solid state) 
· off-line storage (optical media such as CDs and DVDs, USB devices, cloud storage) 

Return to the overview of a computer system diagram. (This will act as a recap exercise for most but will also be a chance to introduce storage again with students if they missed a lesson.) 
Secondary storage – what’s it for?
Ask students what they know, or what they think secondary storage is.
In essence students can think of secondary storage as being a computer’s internal hard disk or solid state device.  
Storage methods
There are three common categories, or types 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 heads inside.
Point out the hard disk read/write head and the rotating platters. 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 pit, as opposed to a ‘land’. Light from the laser is shone onto the surface and if it is reflected back by a pit or a land, it is read as a 0. 
The next few slides explain how data is written to and read from a CD or DVD.
DVDs have smaller pits and lands closer together and so can hold more data.
Flash Memory or Solid State 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.  
It works by trapping electrons. Trapped electrons read as a 0 and a 1 is read if no electrons are trapped. 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 has its consequences and flash memory has limited life span before it starts to deteriorate. 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.
Cloud computing – what is it?
Online storage facilities such as those used by Google, Dropbox, OneDrive are known as “cloud” storage – implying that the storage facility could be anywhere in the world – you have no idea where it is!
Many software packages such as Sage Accounts have online versions, so the software and data are both held in the cloud. This means that a business user can access his accounts, invoice customers, etc. from anywhere in the world
Ask students to complete Hardware Worksheet 3 Storage devices.
Task 1 will require the ASCII codes sheet. 

Plenary
Go over the answers to the worksheet.
Show the final slide to recap the lesson.
Give out Homework 3.
	PowerPoint Guide: Computers L3 Storage devices
































































Computers Worksheet 3 Storage devices
Computers Worksheet 3 Answers



Computers Homework 3 Storage devices 
Computers Homework 3 Answers
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	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. 
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.

	Computers Final assessment
Computers Final assessment Answers 
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