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	Unit A451: Computer systems and programming

This topic introduces computer systems and provides a foundation for the remaining topics in this unit.

Boys should develop a mental model of a computer system which comprises hardware and software and in which:

• data is input and converted into the computer’s internal representation by input devices

• the data is processed

• the results of the processing are converted from the computer’s internal representation and output

by an output device

• the data may be stored for later use or transmitted to another computer system while it is still in the computer’s internal representation.

This model applies to the personal computer,

Boys  should be able to:

(a) define a computer system

(b) describe the importance of computer systems in the modern world

(c) explain the need for reliability in computer systems

(d) explain the need for adherence to suitable professional standards in the development, use and maintenance of computer systems

(e) explain the importance of ethical, environmental and legal considerations when creating computer systems.



	6/9/2010
	1. Teacher input: The definition of a computer system. Relate to non-traditional “computer systems” eg Digital TV set top box.

2. Pupils given a list of items to decide whether they meet the criteria to be a computer system. Make a poster/display and explain to the rest of the class.

3. Watch extracts of Chris Bishop’s 2008 Royal Institution Lecture 2: Chips with everything. Try and place the interactive games on the website  http://www.rigb.org/christmaslectures08/
Use the Christmas lecture Chips with everything as a starting point for discussion and 

4) Pupils work in pairs on an item such as an MP3 player, mobile phone, TV set top box. Research and find out how their function was carried out before computer technology was available and report to class.
	
	Computer (and other technological goods)  which can be opened to demonstrate its internal components

Royal Institution Lectures 2008 and associated resources available from RI. Most of Lecture 2,especially the first and last third,  is relevant to this topic and can be shown in sections to the class
	

	Unit A453: Programming project

Candidates should be able to:

(a) identify and use variables, operators, inputs, outputs and assignments

(b) understand and use the three basic programming constructs used to control the flow of a program: Sequence; Conditionals; Iteration

(c) understand and use suitable loops including count and condition controlled loops

(d) use different types of data including Boolean, String, Integer and Real appropriately in solutions to problems

(e) understand and use basic string manipulation

(f) understand and use basic file handling operations: open, read, write and close

(g) define and use arrays as appropriate when solving problems.



	6/9/2010
	Identify and use standard programming techniques

Write down the algorithm for the Rock Paper Scissors program, 

Write the code

Sequence ‘one way in one way out’

Select ‘IF THEN condition’
Iterate ‘conditional exit’

Introduce and demonstrate then class activity


	Use the Rock Paper Scissors game idea to introduce the concept

1. Write out the pseudo code 

2. Write out the code for the program describing the interface 

3.   Produce a RPS game extensions 
· Multiplayer 

· Images that are drawn at random from the computer 
· Explain how the game could exit (when the player hits a certain score 


	
	1)Make a list of electronic equipment at home which would qualify as a computer
2) Questions on computer systems from Healthcote 

	13/9/2010
	1) Continue with extracts from the Royal Institution Lectures – look at the development of computer systems using vintage computers and interfaces.com 
2) Pupils given a list of items to decide whether they meet the criteria to be a computer system. Make a poster/display and explain to the rest of the class. Look here at 

· domestic appliance

· Conventional computers  

· Computer Micro computer chips
3) Make a list of the internal components of a computer system use the diagram of a computer and make a list of the functions of each part of the computer system 

· Motherboard

· Processor

· Disc drive 

· Hard drive

· Chip 

· Fan 


	1) Continue with the Rock Paper Scissors exercise using Visual Basic 

· Extension exercise see if you can get this to work in scratch 


	
	1) Complete the Rock Paper, Scissors exercise 
2) Questions on computer systems from the Healthcoste book 

	20/9/2010
	2.11 Fundamentals of Computer Systems 
Pupils go through recent news stories of computer failures and for each case answer the questions:

What was the failure?

Why did it happen?

What could be done to prevent it?

They could work in groups, each group on one story and reporting back to the class

Suggested source 

http://www.teach-ict.com/news/news_stories/news_computer_failures.htm
Pupils could pick some stories from here and answer the questions listed above 

	
	
	

	20/9/2010
	Spec check 

Identify the standard select statements:

IF THEN ELSE

CASE

Introduce and demonstrate then class activity

VB programs 

1) Pupils to have a go at the unit convertor exercise.  Exercise could be extended to include 
Miles – Kilometeres

Ibs – Kgs

of – oC – temperatures 
Height s

Show pupils design of the user interface and find out the conversions from the internet.

Extensions 

Give the user the choice of what they want to convert

How can the data be saved and reused

2) Calculator exercise 

	
	Powerpoint tutorials on unit conversation 
	

	27/9/2010
	2.1.2: Computing Hardware   

Teacher input: hand out processors and ask pupils what part of computer this is and what it does. (Provides some initial assessment). Teacher corrects any misconceptions.

Explain that the main function of the CPU is to fetch and execute the instructions

Introduce the Little Man Computer (LMC) simulation program. Pupils execute the example program and then progressively work on exercises

Research recent, commercially available CPU’s, and their characteristics followed by class discussions on how these characteristics affect performance

Suggestions 

1) Look at examples of processors and boys label and list the parts 

Look at the development of processor systems over time 

2) Write out an explanation of the fetch execute cycle

3)  Questions on machine architecture set for homework 
Continue with this in wc 4/10/2010


	
	
	

	27/9/2010
	Understand and use suitable loops including count and condition controlled loops

Suggested activities 

1)
Write a program that displays the word ‘Hello’ on the screen 4 times on the same line using the for loop

2)
Write a program that prompts the user to enter a short message and the number of times it is to be displayed and then displays the message the required number of times

3) Write a program to display the squares of all the integers from 1 to 12 in two columns headed ‘Number’ and ‘Square of Number’
4) Write a program that asks the user to enter the number of stars per row and the number of rows to be displayed.  For example entering 2 and 2 should display 

* *

* *

5) Write a program that asks for a number and displays the squares of all the integers between 1 and this number inclusive

6)Adapt your program from exercise 5.6 so that it will display 5 values on each line

7)Write a program that asks the user how many numbers are to be averaged then enters this numbers calculating the average. The program should display the average on the screen
	
	
	

	4/10/2010
	Continue with work on 27/9/2010 on the central processing unit and the little man computer 

	
	
	

	4/10/2010
	Complete iteration exercises from the week commencing 27/9/2010


	
	
	

	11/10/2010
	Binary Logic 

Watch extract from Chris Bishop’s  RI Christmas Lecture 2008

Interactive games from RI website

All Very Logical activity from RI website

Create logic circuits using simulator, originally working from circuit to algebraic  notation, and then from algebraic notation to the circuit

Good source of information here is the AQA Computing text book by Kevin Bond

Several resources available from the Royal Institution web site, linked to lecture 1 of the 2008 Christmas Lectures

Logic circuit simulation program – several available free from the internet, but a very good one is Logicly by Josh Tynjala:

http://joshblog.net/projects/logic-gate-simulator/
	
	
	

	11/10/2010
	Understand and use basic string manipulation

Identify the basic string manipulation commands

LEFT$, RIGHT$, MID$, LEN, INSTR, CHR$, ASC, concatenation

· Introduce and demonstrate then class activity

Programming Activities 

1) Write a program that asks the user to type in a number with decimal places.  The program should the n display the rounded and truncated number

2) Write a program that reads in a string and displays the number of characters in a string

3) Write a program that displays the ASCII code for any given character 

4) Write a program that will display the character for every given ASCII code

5) Write a program that asks that user for their surname and displays their surname in uppercase letters

6) Write a program that reads in a date and converts it into a date format, adds and day and displays the next days date

7) Write a program that asks the user for a word and displays the ASCII code for each letter

8) Write a program that asks the user to enter a sentence terminated by a full stop and pressing of the enter key.  The program should count the number of words and display the result 

9) Write a palindrome tester.  A palindrome is a word or sentence that reads the same backwards as forwards.  The user should enter a string and the program should display whether the string is a palindrome or not

10) Write program that asks the user for their first name and their surname.  The program then should displays the full name capitalised with a capital letter followed by a lower case letters and the surname all uppercase regardless of what case the user has entered


	
	
	

	18/10/2010
	Binary Logic part 2 
Watch extract from Chris Bishop’s  RI Christmas Lecture 2008

Interactive games from RI website

All Very Logical activity from RI website

Create logic circuits using simulator, originally working from circuit to algebraic  notation, and then from algebraic notation to the circuit

Good source of information here is the AQA Computing text book by Kevin Bond

Several resources available from the Royal Institution web site, linked to lecture 1 of the 2008 Christmas Lectures

Logic circuit simulation program – several available free from the internet, but a very good one is Logicly by Josh Tynjala:

http://joshblog.net/projects/logic-gate-simulator/
	
	
	

	18/10/2010
	Programming – Complete the functions exercises from 11/10/2010

Consolidation exercise 

ATM Machine exercise 

Looks at procedures and use of GUI 
	
	
	

	3/11/2010
	Understand and use basic file handling operations: open, read, write and close

Some explanation of why we need to open channels for reading and writing may clarify this

Introduce the concepts of 

Open for read

Open for write

Simple statements to read and write data to a file

The need to close the file after these operations

Introduce and demonstrate then class activity

Programming Exercise 

1) Dear Diary exercise 

2)  Write a program that reads in 5 lines of text the user types in at the keyboard.  As each line is typed in the program should write each line to a text file. 

3) Write a program that reads in lines and text from a text file and displays them to the user.  You can create a text file from the text editor.  Save it in the same folder as the code for the program.  Remember to use Eof  (filename)
4) Write a program that reads a message from a keyboard and then sends this message to a printer in different fonts, font sizes and styles

5)  Declare a record type to store names and date of birth.  Write a program that reads a name and date of birth typed in at the keyboard and saves it to an external file

6)  Extend your program from the exercise above to read in several names and date of birth and save each record out as an external file each time it is entered.  Allow the user to terminate the input by pressing the enter key without typing in a name 

7) Write a program that reads the file created in 10.4 and displays the record

8) Write a program that reads the file created in 10.5 and displays the records as table of names and dates of birth

9) Write a program that reads records from the file created in 10.5 until it finds a specified name.  The program should display a suitable message if the name cannot be found in the file

10) Write a program that will delete a specified record from the file created in 10.5

11) Create a serial file with records in alphabetical order according to name.  Now write a program that will add a record in the correct position of the file


	
	
	

	3/11/2010
	Computer Hardware – memory 

Teacher input – explanation of the difference between RAM and ROM

Research different types of RAM and FLASH memory available and report to class/class discussion

Model QWL style questions (whole class putting together an answer) and then set similar for homework on changes in memory technologies and their effects. 

Computer open to show RAM, ROM (BIOS chip)

How stuff works article on how memory works (also contains several related articles and quizzes):

http://computer.howstuffworks.com/computer-memory.htm 
	
	
	

	10/11/2010
	Complete text files exercises from the 3/11/2010


	
	
	

	10/11/2010
	Computer Hardware – 

Assign each pupil an input/output device and ask them to find out what it is used for and how it works and report to class. 

Challenge to find unusual input/output devices on the Internet, again explaining how it works but also why it is unusual. Vote and prize for the most unusual.

Past paper questions or questions from sample papers. Teacher to model answering these using the context of the question. Extracts from lecture 2 of the RI Christmas lectures 2008: Chips with everything (demonstrating different display technologies) and activities from their website.

Standards Unit dominoes activities on input/output devices

Catalogues/websites of computer suppliers
	
	
	

	17/11/2010
	Define and use arrays as appropriate when solving problems
Explain what an array is and how it is

Defined

Used

Demonstration and class activity

1) Game of Draw

2) Game of Dice

3) Lottery Game 

Write the pseudo code and algorithm for each of these activities 


	
	
	

	17/11/2010
	Secondary Storage

Comparison of different storage technologies

Collect specifications of different storage devices and explain what the characteristics of the devices which are quoted mean

Past paper questions or questions from sample papers. Teacher to model answering these using the context of the question.

Extract from RI Christmas Lecture 2008, Lecture 3: The Ghost in the machine, part 2 (explanation of how a hard disk works)

Catalogues/websites of computer suppliers
	
	
	

	24/11/2010
	Complete arrays activity from 17/11/2010


	
	
	

	24/11/2010
	2.1.3: Software

Teacher input: Identify some operating systems (it would be ideal, if possible, to demonstrate different operating systems.) Then brainstorm what the pupils thing the operating system does.

Divide class into 5 (0r 10) groups. Each group to prepare a presentation on one of the functions of the operating system and report to the class.

Possible H/w: make a mnemonic to remember the functions of the processor.


	
	
	

	1/12/2010
	Sample programming activities 2 and 3

Go through assessment evidence required

Boys produce sample work by the end of the term


	
	
	

	1/12/2010
	Utility programs 

Teacher Input: the difference between a utility and application software. Pupils name utility programs they are aware of or may have used.

If stand alone workshop computers are available, they can be set up for pupils to perform troubleshooting/maintenance tasks.
	
	
	

	8/12/2010
	Sample programming activities tasks 2 and 3


	
	
	

	8/12/2010
	Copyright design and patents act
Research open source alternatives to known commercially available software

Class debates on the relative merits. Assign pupils to argue for custom written vs off the shelf software, and open source vs. proprietary software
	
	
	

	15/12/2010
	Complete sample programming exercises 2 and 3 
	
	
	


GCSE Computing scheme of work SOW has been produced assuming 1 double lesson a week and 1 single lesson








