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Computer Science @NCP

« The learning curve from Year 11 to Year
12 is a big one.

« These resources aim to help you bridge COI |ege
the gap and improve some of the
iIndependent study skills you will need to
develop for A Level.

* Please ensure the completed workbook is
available at your first Yr12 lesson.

« Read each slide carefully and enjoy - this
is also a great opportunity for you to
demonstrate your skills and interests!

Introduction to the course
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1. Who Are You? e

Computer Science grade
In this task you get to tell me a little bit about yourself. Who are you and what do you enjoy about Computer Science? Average GCSE point score (if known)
Name:

1. What are your main interests in school2 What subjects and clubs do you enjoy and why?

2. What are your interests outside of school?

3. Why did you choose Computer Science?

4. What are your plans beyond New College? What would like to get out of studying Computer Science?

Expected completion time: 10-20 mins
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2. The Course

Exercise: Research the following

How is the OCR A level Computer Science qualification structured?
1a. What is the name of the first paper?

R newcollaborative NCLT Y11 = Y12 Summer Independent Learning Workbook E
o

1b. How long is the exam?

1c. How much of the course is it worth?

2a. What is the name of the second paper?2

2b. How long is the exam?

2c. How much of the course is it worth?e

3a. What is the final part of the course?

c. How much of the course is it worth?

Expected completion time: 10-20 mins
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Compulsory — must do!

At New College you are expected to preview the following weeks learning. We do this using a method of note taking called Cornell notes, we will look at them on the following
pages. On the first page of each Cornell note booklet we begin by listing key terms for a topic, and your task is to find a definition for each key term, as shown below.

1.1.1 (e)

Key terms

Contemporary architecture.

1.1.1 Structure and function of the processor — DIL notes {I % %
Specification sections covered in this week's exercises: -
Name:
Section nhumber Sub Description
section
Playlist: hitps:
1.1.1 Structure and 1.1.1 (q) The Arithmetic and Logic Unit; ALU, Control Unit and Registers (Program Counter;
function of the PC, Accumulator; ACC, Memory Address Register; MAR, Memory Data Register;
processor MDR, Current Instruction Register; CIR). Buses: data, address and control: how this
relates to assembly language programs.
1.1.1 (b) The Fetch-Decode-Execute Cycle; including its effects on registers.
1.1.1 () The factors affecting the performance of the CPU: clock speed, number of cores,
cache.
1.1.1 (d) The use of pipelining in a processor to improve efficiency.

Explain the following below:
CPU, ACC, PC, Control unit, CIR, MDR, Control bus, Data bus, Address bus, ALU, Register, Buses, Assembly language,

Fetch-decode-execute, Cores, Cache, Clock speed, Pipelining, Von Neumann architecture, Harvard architecture,

Von Neumann, Harvard and contemporary processor architecture.

Pick 10 of the key terms highlighted in the red box on the left (apart from CPU)
and find a definition for each. Complete the table on the next slide...

If the word is an acronym like CPU, do not simply write what the letters stand for,
also write what a CPU does.

For example:

Chosen Definition
key term

e.g. CPU This stands for Central Processing Unit. This is the main
electronic circuitry that executes the instructions from a
computer program. It is often referred to as the brain of a
computer.

Flipped learning intfroduction
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3. Flipped Leamning

Exercise: Write your chosen ten key terms and their definition below.

e.g. CPU This stands for Central Processing Unit. This is the main electronic circuitry that executes the instructions from a computer
program. It is often referred to as the brain of a computer.

1.

2.

10.

Expected completion time: 40 mins
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4. Fipped Learning

Cornell Note Taking

]
Once YOU hove COmpleTed The key ferms' yOU Wi” hove TO Topic: 1.1.1{a) The Arithmetic and Logic Unit: ALU. Confrol Unit and Registers (Program Counter: PC,
complete the Cornell notes for each specification point Rogbton I Buses: dato, acckess and <ot how I rofes 1o Gy Ianguage Brograms.
using online videos. The structure of a Cornell notes page is Mok voul e SN RN
shown below: 3. The main notes section should include
information about the theory discussed in the
video. They should be hand written in pen or
1. The point from the specification hand written electronically, never typed. The
document that this page links to. only exceptionis if you would normally use a
2. The link to the YouTube video that you word processorin an examination.
need to make notes about.

4. Any diagrams shown should also be included,
to refer back to when revising.

5. If you need more space you should duplicate

6. The questions section should include / the page, or make the notes section larger so

questions that you think you could be you go onto two pages, don't think you have
asked about in the exam. fo stick to the page given.

7. 1t should also include questions that
you have for your teacher to clarify.

Summary:

9. The summary should be a short explanation of
what this page is about. It is usually 5 - 6
sentences long. Writing short, fo the point
explanations is a key skill for the exam.

R newcollatora

How to fake Cornell notes
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4. Fllpped LeOrniﬂg Compulsory — must do!

Cornell Note Taking

i

We ask you to handwrite your Cornell Notes for two reasons; Firstly, your exams will be hand written, so you need to get used to writing quickly, but clearly and to the point.
Secondly, copying and pasting doesn’t involve any mental processing, so you're less likely to remember what you've included!
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Register; CIR). Buses: data. address and control: how Ihis relates {0 assembly languoge pograms. Toplc: 1.1.1(b) The Fetch-Decode-Execute Cycle: including ifs effects on registers. B & 1. What is the Purpose of compression: 1. How does o Anindex is created and the dola in the encrypled fie i
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*Which bus @ ordusebaroi?s C/eaals e of Senacesbues i ol E::i‘t,w{,‘ et | Gradim et ‘ : Lossy Compression: 3 "
i o B B8 iy s buig’m”m; FC b P “Decodta~ [nobruckon 1A CIR G olacookaol by Eha ALk . “Actual data is removed from the file in order to reduce 3. When might run- 2 Yo
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ALU. O A ey ot B e 4. When might lossy « Typically used for multimedia files, . AR ¥ y0u faf 0 phan then your
sinbergh Rguoters - rouce o ok . rexgmst o s evens T~ o oy X s o compression « Original files CANNOT be restored, ’ - phan will ol Make wre 10
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e bgac) compression Lossless Compression:
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encoded in such a way that the file size reduces and n don
more importantly the original file can be recreated e ot
exactly.
« Typically less effect at reducing file size than lossy, Bun Leng Encacing:
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moge.
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Summary:
I neede to understand the benefits, types, uses and working of compression algorith:

Example Cornell Notes
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4. Flipped Learning

Cornell Note Taking

Here are some examples — you can see
how different students interpret the videos
differently and how they used diagrams,
colour, bullets and written explanations to
aid their explanation.

Topic: 1.1.1(0) The Arithmetic and Logic Unit; AL, Control Unit and Registers (Program Counter; PC, . J
Accumulotor: ACC. Memory Address Register; MAR, Memory Data Register; MR, Current Instruction
Requ'ef cm» Buses: data, address ond conirol: how this relates 1o assembly language Progroms.
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Compulsory — must do!

Topic: 1.1.1{a) The Arithmetic and Logic Unit; ALU, Control Unit and Registers (Program Counter; PC,
Accumulator; ACC, Memory Address Register; MAR, Memory Data Register; MDR, Current Instruction
Register; CIR). Buses: data, address and confrol: how this relates fo assembly language programs.
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4. Fllpped L@Cﬂ'ﬂiﬂg Optional - strongly recommended!

Cornell Note Taking

Exercise: From the example notes on the previous page, look at what they wrote, and then given them a score using the criteria below.

Cornell Notes Marking Criteria

A* T points A 6 points B 5 points

C 4 points D 3 points E 2 points U 1 point
Extremely detailed notes Detailed notes with Notes, questions and Detailed enough to revise Medium detailed notes and Low detail notes, not Mothing handed in or
with diagrams, linked clearly diagrams, linked clearly to summaries all completed in from in parts, but not diagrams. Mo questions or enough to revise from, some  extremely minimal notes.
to spec points, with spec points, with questions detail, but isn't obvious how consistently to a high SUMmMaries. sections incomplete.
questions and summary and summary complete. the notes link to the spec standard. Questions and
complete. points. summaries attempted.
Your score:

Your score:

Reasons for your score: Reasons for your score:

Expected completion time: 30 mins
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4. Fllpped LeOrniﬂg Compulsory — must do!

Cornell Note Taking

Exercise: Y |

‘- -
- Topic: 1.1.1{a) The Arithmetic and Logic Unit; ALU, Control Unit and Registers [Program Counter; FC, Topic: 1.1.1{b) The Felch-Decode-Execute Cycle; including its eftects on registers.
. . Accumulator: ACC, Memory Address Register; MAR, Memory Data Register; MDR, Current Instruction hitps://youtu.be/OTDTdTYId2g
Download the Cornell Notes templates for the five 1.1.1 topics from here: Rookior: G, buss: o, e and confok how I elles o asembl lanuage progears Questrs: Notes:
https://learn-cs.com/wp-content/uploads/2020/05/1.1.1-Cornell-notes-DIL.pdf et e
Follow the links to watch the videos, then make detailed Cornell Notes as
described on the previous slides.
et _ 1. 0CRA Level (H046-H446) SLR1 - 1.1 ALU, CU, registers and buses
1 - Craig'n'Dave * 179K views * 3 years ago
2. OCR A Level (H406-H466) SLR1 - 1.1 Fetch, decode, execute cycle
2 Craig'n'Dave - 86K views - 3 years ago
3. OCR A Level (H406-H466) SLR1 - 1.1 Performance of the CPU
3 Craig'n'Dave + 40K views * 3 years ago
Summary:
4. OCR A Level (H466) SLR1 - 1.1 Pipelining summan:
4 Craig'n'Dave * 25K views + 1 year ago
s =
5. OCR A Level (H046-H466) SLR1 - 1.1 Von Neumann and Harvard Poge | 3 k- Poge | 4 e
5 Craign'Dave + 57K views * 3 years ago - ol

Expected completion time: 1 hour 30 mins


https://learn-cs.com/wp-content/uploads/2020/05/1.1.1-Cornell-notes-DIL.pdf
https://www.youtube.com/playlist?list=PLCiOXwirraUB7V2i0SJ4SSJFqRV_LtgzW
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5. Programming

Exercise:
1. Have a go af each of the warm up tasks on the Use the “print" command to print the line "Hello, World!".
next few slides, ensuring you read them carefully
2. Paste your code for the final exercise below: script.py IPython Shell )

1 print("Hello, World!™)
<script.py> output:
Hello, World!

a) Hello, World! (5-10mins)

In [1]:

https://www.learnpython.org/en/Hello%2C World%21

Add
screenshot [ solution JETTE e}
of code

here

Expected completion time: 5 - 10 mins


https://www.learnpython.org/en/Hello%2C_World%21
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5. Programming

b) Variables and Types (10-20mins)

https://www.learnpython.org/en/Variables and Types

Add
screenshot
of code
here

Expected completion time: 10 — 20 mins


https://www.learnpython.org/en/Variables_and_Types
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5. Programming

c) Lists (10-20mins)
https://www.learnpython.org/en/Lists

Add
screenshot
of code
here

Expected completion time: 10 — 20 mins


https://www.learnpython.org/en/Lists
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5. Programming

d) String formatting (10-20mins)

https://www.learnpython.org/en/String Formatting

Add
screenshot
of code
here

Expected completion time: 10 — 20 mins


https://www.learnpython.org/en/String_Formatting
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5. Programming

e) String operations (10-20mins)
https://www.learnpython.org/en/Basic_String _Operations

Add
screenshot
of code
here

Expected completion time: 10 — 20 mins


https://www.learnpython.org/en/Basic_String_Operations
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5. Programming

f) Conditions - branching (15-25mins)
https://www.learnpython.org/en/Conditions

Add
screenshot
of code
here

Expected completion time: 15 — 25 mins


https://www.learnpython.org/en/Conditions
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5. Programming

g) Loops - iteration (15-25mins)
https://www.learnpython.org/en/Loops

Add
screenshot
of code
here

Expected completion time: 15 — 25 mins


https://www.learnpython.org/en/Loops
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5. Programming

h) Functions - reusable code (20-30mins)
https://www.learnpython.org/en/Functions

Add
screenshot
of code
here

Feel free to continue with the online
tutorials, but you should now have enough

knowledge to be able to attempt the
‘challenge’ exercises on the next slides...

Expected completion time: 20 — 30 mins



https://www.learnpython.org/en/Functions
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6. ProgrO m ming Would you like to simulate again?(y/n)

_> y
. How many coin tosses would you like to simulate?
Preparation for Challenge 1 o o
. How many coin tosses would you like to simulate? Result 1 : tails
Heads or tails g Result 2 : tails
. . Result 1 : tails Result 3 : heads
Create a program that asks the user how many times they would like | EE—_—_——— Result 4 : tails
to simulate tossing a coin. It should then generate either a ‘head’ or [N Result 5 : heads
tails’ randomly, for the specified number of fimes. It should print out SR Result 6 : heads
af the end: Result 5 : tails Result 7 : heads
) o Result 6 : heads Result 8 : tails
1. How many coin fosses it simulated Pesule 7 = fails Result 9 : heads
2. How many hgods in fotal Basult 5 heods il R
3. How many tails in total ResulE 9 : tails .
. . . - Result ¢ tails
4. The best head streak — best run of heads in a row without any tails RTINS Recult . head
5. The best tails streak — best run of tails in a row without any heads Tbe total eoint of heade: 2 sy | neads
: Result ¢ tails
. The best streak for heads: 2 Result . heads
To the right are example outputs to help you work out how to TheEotal lcolnt of tadle: 6 :

Result ¢ heads
Result : tails
Result ¢ heads
Result : heads
Result : heads
Result ¢ tails
The total count of heads: 12
The best streak for heads: 3
The total count of tails: 8
The best streak for tails: 2

program the solution: The best streak for tails: 2
Would you like to simulate again?(y/n)

—)

Would you like to simulate again?(y/n)

->

Expected completion time: 1 hour
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6. Programming

Code for Challenge 1

Heads or tails

Exercise: Paste your solution and proof of working here:

Add
screenshots
of code and
output here

Challenge 1 Code
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6. Programming

Preparation for Challenge 2

Exercise: Play the text adventure game Zork
That's right, | am asking you to play a game, and that forms part of your Summer Independent Learning!

At the tfime of writing this link worked to a web version of Zork hitp://textadventures.co.uk/games/view/5zyoqgrsugeopel3ffhz vg/zork

If it doesn’t, then Google “Text Adventure Zork Online” and you should be able to find a link.

There is method to my madness, playing a cutting edge game like this (for 1977ish) allows you to think

Your greatest challenge

lies ahead-and downwards. about all the skills a programmer needs:
i . R \g:, e + Use of variables
S D S am o  Inputs
- R « Qutputs
L[ ‘ : o Lists
«yp c“ : N @O e B e « Operators

« Formatting strings

« Conditions and branching
« Loops or iteration

« Functions

As you play, think about what must be happening under the hood, how do you collect items, have battles,
have choices, get random responses, move around?

If you get stuck, try the help guide here: hitp://www.eristic.net/games/infocom/zork1.html

\TARI ST SERIES

Lets play some games! Expected completion time: | have no ideal! | got lost inside this dungeon for what seemed like an eternity, maybe you will have more luck!


http://textadventures.co.uk/games/view/5zyoqrsugeopel3ffhz_vq/zork
http://www.eristic.net/games/infocom/zork1.html
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6. Programming

Making your version of the game

My ideas continued:
Exercise: Outline the basic idea behind your own text adventure game here.

To think about:

Who are your characters?

Are they playable?

Who are the non playable characters?2

What skills or weapons can you pick up along the way?
What items can you carry and how many?

How do you win¢

Will you have health or lives?

How do you manoeuvre around?

PN =

My ideas:

What do you want to make?



R newcollaborative NCLT Y11 = Y12 Summer Independent Learning Workbook
I 4 e Learn-ca

6. Programming

Making your version of the game

Exercise: Paste your code here - if you need more space just duplicate the slide or put it on a word document and bring it with you to your first lesson in September. Feel free
to delete the help boxes.

Copy and paste your code here, so | can have a go!

Help 1: Tech with Tim
https://youtu.be/DEcFCn2ubSg

This is a basic infroduction to a text
adventure game on YouTube - a
good place to get you started.

Help 2: Invent with Python
https://inventwithpython.com/invent4thed/chapter5.html

This game was has a lot of similar features to Zork and will
help if you read the explanation and code.

Expected completion time: It is up to you — it depends how far you want to take it!


https://inventwithpython.com/invent4thed/chapter5.html
https://youtu.be/DEcFCn2ubSg

