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ICT KS4 Year 10 Spring 1 Blended Learning Booklet

Programming

Name:

Form:

e Use BBC Bitesize for any research you may need to carry out to complete
this book.
e You can also use the website www.TeachlICT.com

Username: cm187nq

Password: python4

e GCSEPOD
e YOU TUBE Channel — AQA Tutor


http://www.teachict.com/
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_____ Big Picture — Year 10 Overview \
ICT Department \

Pupils look at sets of rules of
how information is passed
over a network

Pupils investigate ethical,
-| environmental and legal issues
surrounding computing

Pupils will learn different network
topologies such as the star and bus
topology

Issues
surrounding
computing

Pupils will learn the advantages
of wired and wireless networks

Legal,
Ethical and
Environmental
issues

Network

Network
Pratocols

o ——— —— Topologies

Networks
«HTT, OIS, 17, POF, SMIT, 551

Wired and
Wireless
Transport  [Aed — - -
'W’ Pupils will look at data types and Pupils study selection and - -
m..“‘,,,‘,m_.,,.m.m operators using Python. iteration using Python Pupils will investigate 1D and 2D arrays
- 7 using Python.
“NiAC Adrsses — /
e -

Programming
Basics

Program
Flow

Programming

Pupils learn 2 Pupils learn how to zgsglsouser?er::‘nor;?:e to Pupi!5 develop compu.tational thinking .slfills
search and 2 sort follow/draw flow charts Kl P prog 8 looking at 3 key techniques; decomposition,
algorithms; to plan a program skills _ abstraction and algorithmic thinking
(Binary and linear \ p———
search/ Bubble A 7'

Search and

and merge sort)

INPUT number
IF number > 10 THEN
OUTPUT "Yes"

sort
algorithms

Computational
Pseudocode ELSE Thinking
________________ OUTPUT "No"
Factors that effect the performance Different types of secondary Pupils study application and
of the CPU are studied such as clock storage are investigated utility software and how
S speed, cores and cache - they helpa PCtorun
Pupils will look at peed, Ve S~ Yhelp :
how RAM and Algorithms
ROM are used in ’
a computer Systam Q e Secondary
system performance storage ayetem
T Software
Pupils look at the three main
parts of the CPU Pupils develop an undgrstanding of
what the components in a PC are
Memary /
Pupils learn about Huffman
coding and how it is used to
b compress text
~
The CPU Compnents ™
ina N
\
Pupils will learn S
how to convert Pupils learn how N
between different | images are i _ Pupils learn how
number systems i represented in a Pupils learn h.ow sound is sound is represented
T computer system represented in a computer system in a computer system Huffman
- Coding
Stori
|mo;é2§ storing 1
Binary/ HEX/ Sound Compression /
Decimal No
. Pupils will complete truth A g ¢ 2
Pupils will look at tahles based on AND, OR Pupils will investigate the
memory prefixes and and NOT logic gates character sets ASCIl and
understand how to Unicode
convert between these |
Units -2t Year
Logic P Character

Data

Gates or Sets

C Place valugs Representation 10
i 64 32 16
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Lesson 1

LI: to learn about computational thinking; Decomposition, abstraction and algorithmic
thinking

DART
What is computational thinking?

Computers can be used to help us solve problems. However, before a problem can be
tackled, the problem itself and the ways in which it could be solved need to be understood.

Computational thinking allows us to do this.

The four cornerstones of computational thinking

There are four key techniques (cornerstones) to computational thinking:

edecomposition - breaking down a complex problem or system into smaller, more
manageable parts

e pattern recognition — looking for similarities among and within problems
eabstraction — focusing on the important information only, ignoring irrelevant detail

ealgorithms - developing a step-by-step solution to the problem, or the rules to follow
to solve the problem

Each cornerstone is as important as the others. They are like legs on a table - if one leg is
missing, the table will probably collapse. Correctly applying all four techniques will help
when programming a computer.

Decomposition

Use the link below to have a go at decomposing some tasks. Write down how you would
decompose these tasks. — Make notes in your home learning exercise book.

https://teach-
ict.com/2016/GCSE Computing/AQA 8525/3 1 fundamentals of algorithms/computation
al thinking/decomposition tasks/tasks.php

Check your answers using the website.


https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/decomposition_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/decomposition_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/decomposition_tasks/tasks.php
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Abstraction

Use the link below to have a go at using abstraction. Answer all questions in your home
learning exercise book.

https://teach-
ict.com/2016/GCSE Computing/AQA 8525/3 1 fundamentals of algorithms/computation
al thinking/abstraction tasks/tasks.php

Algorithmic Thinking

This is a logical way of getting from the problem to the solution. If the steps you take to
solve a problem follow an algorithm then they can be reused and adapted to solve similar
problems in the future.

Questions to answer

What is meant by decomposition?
What is meant by abstraction?
Why is algorithmic thinking useful when solving a problem?

P wnN R

Outline the decomposition, abstraction and algorithmic thinking when choosing a
film at the cinema.


https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/abstraction_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/abstraction_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/abstraction_tasks/tasks.php
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Lesson 2

LI: to learn about pseudocode and how it is used

Algorithms are just sets of ipstructions for solving a problem. In real-life they can take the forms of recipes,
assembly instructions, directions, ete. but in compufer science they are often written in pseudo-code.

Algorithms can be written using Pseudo-code *

1} Pseudo-code is not an actual programming language but it should follow a similar structure
and read like one (roughly). The idea is that pseudo-code clearly shows an algorithm's steps
without worrying about the finer details (syntax) of any particular programming language.

2) W is guick to write and can be easily converted into any programming language.

3) There are different ways to write pseudo-code — they are all equally correct as long
as the person reading the code can follow i and understand what you mean.

m “Write an algorithm using pseudo-code to calculate the salary

of a worker after a 10% pay increase.

A simple solution to the problem would be A more wseful solution is shown here
Take worker®s current salary salary « USERINPUT
Multiply the salary by 1.1 newsalary « salary + 1.1
Display the answer QUTPUT newsalary
This solution is perfectly adequate as the problem This solution is better as the words and structure
has been split down into steps and it is obvious resemble a real grogramming language.
. to the reader what to do at gach stage. It can be more gasily adapted into real code

A courier company allows customers to track the delivery of parcels.
To track a specific parcel, customers enter an eight-digit parcel number.

Write some pseudo-code that checks whether a customer has entered a valid parcel number.
The pseudo-code should:

+  Ask the user to enter a parcel number.

+  Qutput “Valid parcel number” if there are eight characters.

+  Output ‘Not a valid parcel number’ if there are not eight characters.

OUTPUT * !

parcelNumber =~ USERINPUT

[Total 4 marks]
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Make sure your pseudo-code isn’t Too Vague
Even though pseudo-code isn't a formal programming language you still

need o make sure it's

@ When

than 6 characters long and it must be different from their username.

readable, easy to interpret and not too vague.

registering on a website, a user's password should be more

Write an algorithm to check if the password is valid. If it's invalid it should say why.

IF the length

username THEN

to 6 characters long OR password is the same as the <

of the password is less than or equal This code i= Lo yague and unsinuctured

it is invalid ELSE the password is valid

The pseudo-code asks

. It won't give reasons why the password
& invalid and doesn't show the mpuls
and gulputs (see p12)

the user to input | username ¢« USERINPUT

a username and <=
password and stores
them as vanables.

—

The code gives /-
differznd sulputs
depending on why

the password is inyalid ¢

Notice that the
indentation of the

password <« USERINPUT

IF Tength of password < 6 THEN
L= OUTPUT "Password is too short.®
ELSE

L3 OUTPUT °Password is the same as username.’
ELSE

OuTPUT *Password is valid.*
ENDIF

preudo-code makes

ENDIF

IF password = username THEN e

The first IF statement
checks to see if the

== p;l:.-swofd 15 Loo shord and
the second checks if its

== the same az the wername

LA e

- See p12 for more
on IF statements. =

Avtnrtiii ey

il more readable

Questions

What is pseudocode?

What are three features of well written pseudocode?

What are the benefits of writing algorithms in pseudocode rather than a programming

language?

Extension

Develop an algorithm using pseudocode or a flowchart that calculates an estimate of
the braking distance in metres for a new model of go-kart that is travelling between 10
and 50 kilometres per hour (kph).

Your algorithm should be based on the following method:

e the user should keep being asked to enter a speed for the go-kart until they
enter a speed that is between 10 and 50 (both 10 and 50 are valid speeds)

e the braking distance in metres is calculated by dividing the speed by 5
e the user should be asked if the ground is wet (expect the user to enter ‘yes’ if it

is)

e the braking distance should be multiplied by 1.5 when the ground is wet
o finally, your algorithm should output the calculated braking distance.
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Lesson 3

§” Stewards Academy

LI: to learn how to use flowchart when creating an algorithm.

Algorithms can also be shown using a flowchart, and just like for psoudo-code, there are different ways
to write the same algorithm. You do get to draw some different shapes though, so things are looking up.

Flowcharts use Different Boxes for different Commands

The beginning and the end of the algorithm
are put in boxes with rounded comers.

Decisions, often a ‘yes’ or ‘no”

question, are put in diamond boxes.

e Outputs # (imything that's put into or taken out of the brouts Subroutines are references to other
i algorithm poes in a parallelopram boee. "1 flowcharts (see p21-22).
General instructions, processes and Armows connect b-uxl_as and show I:I'_le direction
Frocesses calculations go in rectangular boxes. —— you should follow. Some boxes might have

multiple armows coming in or going out of them.

Algorithms can be written as Flowcharts
Flowcharts can show sequence, selection, iteration or a combination of them.

A flowchart for calculating a
salary after a 10% increase.

Inm-salaryd—salar!r‘ I.I]

'
/ OUTPUT newsalary /

This flowchart shows a

sequence. There is only one
way from the start to the end.
N

=
-

g
3

Sequence

_xlmIumil:nmlmrmn‘(f{

—  The pueudo-code for these bwo =
= algorithms i on the previcus page. =
T R P R Ry g Ryl

Question

A flowchart for checking that a password is more than
& chamcters long and different from the usemame.

INPLT username
and password

AL RERR P vER gt v ernbgiinng,-
= Like pseudo-code, fowcharts should =
= break algonthms down into stages which
Z  can then be used by a programmer to
~  quickly tum the algorithm into code.
d-"ll'l'l||'||.|||'|I'|||'Ir||||f||||'||]|||'l'h

OUTPUT “lrmvalid
passwiord — too short”

COUTPUT Invalid
password — same
as usemame’

CQUTPUT
‘Password is valid'

This flowchart shows two selections.
There are multiple ways to get from start to stop.

Draw a flowchart to check if a new username is valid. Usernames should be at least 5
characters long and unique. If it is invalid, the algorithm should give the reason why and get

the user to enter another username.
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Click on the link below. Read the theory on the BBC Bitesize website and have a go at the
test.

https://www.bbc.co.uk/bitesize/guides/z3bg7ty/revision/3

Look at the flow chart below and answer the questions

3 A computer program calculates the correct dosa ingrams of 4 type of medicina.

The algorithm used is shown by the flow diagram balow.

,,r' INPUT Age ,,r'

,f INPUT Gendar '.!'

YES Age =20 NO

L
Dosa = Age * 0.1 Dosa=2

Gendar = "Famale”

L
," INPUT isPregnant ,"

Deose = Dose *0.5

isPragnant = TRUE
AND
Dosa = 1.5

MO

Dosa=1.5

EMD



https://www.bbc.co.uk/bitesize/guides/z3bq7ty/revision/3
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(a) The datatype of the varable Age is Intager.

State the data type of the following variables used in the flow diagram.

Variable Data Type

Gandar

D=

isPragnant

(3]
(b) Use the flow diagram to calculate the comrect dose of medicine for a male aged 30.

You must show your working.

(e} Use the flow diagram to calculate the correct dose of madicine for & pregnant famale aged 19.
You must show your working.
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Lesson 4

LI: To learn how the binary and linear search algorithms work

A Binary Search looks for items in an Ordered List

|
1) Find the middle item in the ordered list. <= [ 1, 5 the middle item in a lit of n ftems

2) If this is the item you're looking for, do (n +1) = 2 and round up if necessary.
then stop the search — you've found it.

3) If not, compare the item you're looking for to the middle item. If it
comes before the middle item, get rid of the second half of the list.
If it comes after the middle item, get rid of the first half of the list.

4) You'll be left with a list that is half the size of the original list.
Repeat steps 1) — 8) on this smaller list to get an even smaller one.
Keep going until you find the item you're looking for.

m Use the binary search algorithm to find the number 99 in the following list.

[7 21 52 59 6 92 94 99 133 |

0K, g0 get rid
of all the teeth
on the left...

BINARY SEARCH
ALGORITHM

There are 9 items in the list so the middle item is the (9 + 1) + 2 = 5th item.
The 5th item is 68 and 68 < 99 so get rid of the first half of the list to leave: | 92 94 99 133

There are 4 items left so the middle item is the (4 + 1) + 2 = 2.5 = 3rd item
The 3rd item is 99. You've found the item you're looking for so the search is complete.

Question

Somia has a sorted hist of ice cream flayours that she sells in her shop.

a) Show the stages of a binary search to find the word “butterscotch’ mn the list below.

| buttarscotchl chocolate | mint | strawberry | vanilla |

[4]

b) Give one advantage of using a binary search over a linear search.

c) Six more flayours are added to Soma’s list. The list 1s still in alphabetical order.
Explain why it would only take two iterations of a binary search to find the ninth item in the list.
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Linear Search

A Linear Search can be used on an Unordered List
A linear search checks each item of the list in turn t0 see if it's the correct one.

Its impartant that

you show gvery steg

when following these

\|I| (AR TARRRR RN RS

AR RENA S

It stops when it either finds the itom it's looking for. or has checked every item. - algorithms.
AT I
1) Look at the first item in the unordered list. m
2} IFH“B - ‘“'IE item HDU'I‘E ng Fﬂ'l'. '“'IEh B‘I—DE Use a linear search to find the

the search — you've found it.

3) If not, then look at the pext item in the list.

4) Repeat steps 2) — 3) until you find the item that
you're looking for or you've checked every item.

number 99 from the list above.
Check the first item: T7+99
Look at the next item: 21 =99
Look at the next item: 52 99

LINEAR SEARCH
ALGORITHM

1) A linear search ie much simpler than a binary search but not Look at the next item: 59 = 99
as efficient (see p32). The biggest advantage of a linear Look at the next item: 68 =+ 99
search is that it can be used on any type of list, it doesn't Look at the next item: 92 = 99
have to be ordered. Look at the next item: 94 + 99

2) For emall ordered lists the difference in efficiency doesn't Look at the next item: 99 = 99
really matter so the run time of both algorithms will be gimilar. You've found the item you're looking

2) For large ordered liste the run time of binary search will for so the search is complete.

generally be much guicker than linear search.

A programmer wants to implement a search algorithm to be used with small arrays. The figure
below shows an example array.

4, & 8, 1z, 15, 18, 21]

{a) Using the figure above, explain how linear search would search for the integer 1.
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Lesson 5

LI: To learn how the bubble sort and merge sort algorithms work.

A Bubble Sort compares Pairs of items

:mﬂmﬂ_ﬁ;-:dl;::ﬂ;nﬂmhh:d;h_:m_m-u

1] Lookat the st o itens i fae lst
2] If they'rs in #a rght onder, you don's kv 40 do asything.

I theyre ih e woeg ordar, swap them.
3] Mowr 06 w0 thae nand pair of dems [t 2rd and S esdties) and repeat shap ).
4] Papeat ssap 3] wssl you pes b0 the and of the list — sis is colled one pass.

The last e will sow be ih fa corect ploce, so don't includs it ih 2 heet pass.
E) Rapmat ssaps 1) - 4) unil thate ama no swaps in o pass. =1 R et

s lhan b oo brder d ©
AP INIrIp P NI I

BLIBELE BORT
ALAORTHY

Ll ther bubble met algerithm s wrris

Hhoae muumises in amcrnaing: ord |66 2 33 5 B 49|
Frat pux

G A = B EF & Compaes &5 and M — wap them
M G638 15 B 8 Campaee €6 ard 38 - map then
H B E B O Campaee €6 and 15 - v them.
M B I5 EE 8 O Campaee €6 and 89 - o maap
M @15 EE S Campaee 89 and 439 —— map them
M 3B 15 EE 49 B9 Exd of it pams.

A the ind g the ordes of the mmber sl be H &
Ay the #rd poro: the aedier of the rumben sl be i5 H

Thees are no weeagn: n the $th pooowo the bl hon bemosoried B8 3 38 42 66 29

M 48 &8 HY
M 48 &8 HY

Toe bubbla st is considerad so b2 one of the simplast II'H‘F
it Ohily Swat SOCUSES 0 ten #ats Hrbar thas the whole ko of e

= k% 3 mmple alpgenhm thai cm B rasily mplemmied ona rompeiee
» ks an pllficisi vy ke chock o 2 Ini w aloeedy m ok For s Bl o n_ilems yos
enily horm s des e pams of - | comparsoas o chedt f dhe st n cndesed o nei.

»  Dersn's v vy mech mamiy s all e sostng ® derer wsing ihe ppnal T

v liwan pmilicEmi wos e pea b Er-iil-nl.n._.l'-:ﬂ:l
m_JHI'Hﬂ'- :h-! I" i

| T |
W B e

b ey laegy iy of drems. jer=r—

Enjoy watching how the bubble sort works in dance form!

https://www.youtube.com/watch?v=lyZQPjUT5B4
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5ix athletes compete in a long jump competition. Their best jumps are shown below.

a) Show the stages of a bubble sort to list these jumps in order from shortest to longest.

L

32m | 550m | 539m | 650m | 628m | 614m |

[4]
Fillin the blank arrays to show the steps involved in applying the bubble sort algorithm to the
array 3, s, 1, 4, 21.%Youonly need to show the missing steps where a change is applied to
the array.
3 5 1 4 2
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A Merge Sort Splits the list apart then Merges it back together

&wmﬂa.-ﬂdamwuhwdmm
*  Sval Fots e s 10 500 an bege B
* WS casia %0 irange two oedirad boes than o erardered ke

1) Split Ba list in half (Se swaller bsts are called sub-Sats)
— the second sub-Sss should steet a¢ the didie itew (see pa).

2) hmhnmduﬂmo'hmmm
3) Mepn paes of ouh-bses 20 that each sub-list bas twice 23 many items.

Each Sime you mevpe sub-kats, sort tha isens indo e rght ordae.
4) Repast step 3) unkl gou've iarged all the sub-lats ropethar.

MERGE S0AT
ALOOR THV

@ Lhse the merge soet slgorfthm to write o letton i alphabetacal arder.
1) Sgit the ongiral fnt of 8 ilem into bws lals, the second BﬂﬂnﬂCBm

bt shodd start b the (B + 5 * 7 « A5+ 56 tem

7) Cary on yitng the wb oty urtd
rach bt only ho gac dgm m

Compare P and | - mper | % the new bt
P-hb-n-lh-&

o w oo -

9 Ko megng wb bty untl you oy Rave ore e

-‘ Youl often be eable o ke o fats ovnly. For aangde. sonefhes bave o
(‘ Wcum&u -ngan-nmah?:uuu

o In grewnl, ofs svuch oo ol sod gocke o Lven o e St » alncady susnd, @ sl poes theough
::l“u*ﬂ-t)hh—h o whide spletiag sod sy, procre, o bubbl
A wniky nanag s

. Dlul mﬁ- o b e ipue sy $an the bebble s brcaew
.th—- a':h | I:ba‘auh S

Dum 4o its efficency, fe sort alpoedhen (or varaboes of used
Mh”mhd' w-dni-h":o:gwm

Enjoy watching how merge sort works in dance form!

https://www.youtube.com/watch?v=XagR3G NVoo



https://www.youtube.com/watch?v=XaqR3G_NVoo

X

4
N\

5

§” Stewards Academy

524

The list below shows the calorie content of different packets of sweets.

| 450 | 350 | 230 | 180 | 650 | s00 | 340 | 270 |

a) Show the stages of a merge sort to arrange the list from lowest to highest.

[4]

The image below shows a merge sort being carried out on a list.

Merge sort being carried out on list

[47[39]59]21]28]90[32]

[47]39]50]21]
— T

o

Phase 1

Phase 2

§21139|37[59]
[2;155 32[38]47]59]90)]

The sort is carried out in two phases. The phases are separated by the dotted
line.

(@) Explain the process that is being carried out in Phase 1 of the sort (above
the dotted line).

®3)

(b)  Explain the process that is being carried out in Phase 2 of the sort (below
the dotted line).

©)
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Lesson 6

Revision Lesson

Please answer the questions below in your home learning exercise book.

Search Algorithms (p4) |:]

9) What are the four steps of the binary search algorithm?
10} What are the four steps of a linear search algorithm?
11)* Here's a fascinating list of British towne and cities:
Ashington, Brecon, Chester, Dagenham, Morpeth, Usk, Watford

a) Use a binary search to find “Morpeth” in this list:
b) Now do the same using a linear search.

12) What are the benefits and drawbacks of using a linear search over a binary search?

Sorting Algorithms (p5-6) [ |

13) a) What are the five steps of the bubble sort algorithm?
b)* Use the bubble zort algorithm to sort these fruit into alphabetical order:
Orange, Banana, Apple, Peach, Grape, Lime
14) What are the four steps of the merge sort algorithm?

15)*Here is a list of numbers:
8,7.518,6,4,2
a) Use the merge sort algorithm to sort this list into ascending order.
b) Use the bubble sort algorithm to sort this list into descending order.

18) Outline the strengthe and weaknesses of the following sorting algorithms:
a) bubble sort b) merge sort

Please use BBC Bitesize or teach ICT to revise around the topics we have studied in the first

6 lessons.

0] [

0]
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Lessons 7—-12
LI: To learn about data types, sequence, selection and iteration.
Please click on the link below

https://classroom.thenational.academy/subjects-by-key-stage/key-stage-

4/subjects/computing

I would like you to complete the three sections above. Each section has several lessons
however these lessons are not 75 minutes.

Please work your way through each lesson answering the questions/ worksheets along the
way.


https://classroom.thenational.academy/subjects-by-key-stage/key-stage-4/subjects/computing
https://classroom.thenational.academy/subjects-by-key-stage/key-stage-4/subjects/computing

