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About this booklet

Refer to Appendix 1: Command word taxonomy in the GCSE Computer science 2020 specification to
find out more information about the range of command words used on Paper 1.

Some marked responses have additional information. This might include clarification of the marks,
advice on interpreting the mark scheme, an identification of a misconception, or exam technique
advice. Not every marked response will have this additional information.

The number of marked responses varies across questions. For multiple-choice questions, there may
be one response only. For the majority of questions, there are three marked responses. For higher-
tariff questions, there are four or more marked responses.

Layout of the booklet
Each of the five questions in the paper has a section devoted to it.

e There is an introduction which identifies the topic and subtopics from the specification.
For each subpart of a question there is:

e Adescription of what the subpart assesses

e A pointer to the relevant section in the textbook

e A pointer to the relevant section in the interactive scheme of work

e A description of the command word and its requirements

e Animage of the question from the paper, including the number of marks available
e The mark scheme for that subpart only

These are followed by a number of student response sections, which include:

e Animage of the actual student response

e The number of marks allocated

e An explanation for the marks allocated

e Any additional information relevant for that response

A section is included to help teachers understand how to write a two-mark explain question. This is
one of the question types that requires a linked response.

There is also a section that includes advice on exam technique, some of which is relevant only to this
paper.


https://qualifications.pearson.com/content/dam/pdf/GCSE/Computer%20Science/2020/specification-and-sample-assessments/GCSE_L1_L2_Computer_Science_2020_Specification.pdf
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How to use this booklet
Teachers may like to use these resources by

1. Working through them to understand how our assessment team will mark responses
2. Using them to create their own questions and mark schemes

If teachers want to use these resources with students, they may want to:
1. Give students the exemplar responses to mark themselves

2. Challenge groups of students to create annotations on the responses where the response
matches the marks given

3. Challenge students to amend and improve responses to gain more marks

4. Set students to creating their own similar questions
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Question 1

Introduction
Question 1 covers topic 5 of the specification, issues and impacts. Issues related to the
environment, ethics and legalities, and cybersecurity are found in this topic.

Question 1a
Question 1a assesses students’ ability to identify and name some of the ways to protect intellectual
property.

More information can be found here:
e Textbook — Topic 5.2 Ethical and legal issues
e Scheme of Work —Block 8, P11

The command word is ‘state’. It requires short answers, often only one or two words per mark.

1 Issues and impact

(a) State two methods of protecting intellectual property.

2.
Mark Scheme
Question | Answer Additional Guidance Mark
Number
1(a) Any two from:
e Copyright
+ Patents
* Trademarks
¢ Licensing
+ Non-disclosure agreement
e Limit access to sensitive information
¢ Awareness training for employees 2
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Response A

1 Issues and impact

(a) State two methods of protecting intellectual property.

U R

Marks and explanation
Both responses are clearly in the mark scheme. (2 marks)

Additional information
This is a 'state' command word, so only short answers are expected.

Response B
1 Issues and impact

(a) State two methods of protecting intellectual property.

(2)

2&%}[5%5@0%%_&{,@%5«% 'LAA/(’LJ‘( eate ol

Prn 'g,.,;b Cd

Marks and explanation
The first response connects protecting intellectual property to protecting networks. (0 marks)

The second item mentions copyrighting. (1 mark)

Additional information
The specification section, Issues and impact, should guide students to the context of the question.

Students should remember not to write over the areas in grey.
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Response C
1 Issues and impact

(a) State two methods of protecting intellectual property.
(2)

Marks and explanation
Audit trails and modular testing are ways to ensure more robust software, not ways to protect

intellectual property. (0 marks)

Additional information

The student has confused two different topics from the specification. The question is based on Topic
5, the response is from Topic 3.
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Question 1b
Question 1b asks student to identify an ethical issue associated with the use of artificial intelligence.
This is a multiple-choice question. One mark means one tick.

More information can be found here:
e Textbook — Section 5.2 Ethical and legal issues
e Scheme of Work — Block 10, P20

The command word is ‘identify’. It requires selection of one or more pieces information.

(b) Identify the ethical issue associated with the use of artificial intelligence.

Acceptable use policies

Algorithmic bias

O O O O

A
B
C Logic errors
D

Unpatched software

Mark Scheme

Question | Answer Additional Guidance Mark
Number
1(b) B Algorithmic bias

A is not correct because AUPs are not an ethical issue associated
with the use of artificial intelligence

C is not correct because logic errors are not an ethical issue
associated with the use of artificial intelligence

D is not correct because unpatched software is not an ethical issue
associated with the use of artificial intelligence
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Response A

(b) Identify the ethical issue associated with the use of artificial intelligence.

(1)
3 A Acceptable use policies
B B Algorithmic bias
B C Logiderrors
® D Unpatched software

Marks and explanation
The tick is in the wrong box for a multiple-choice response. (0 marks)

Additional information
Response A has helpfully underlined the keywords in the question, but has not identified the other

associated term from the options list.

10
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Question 1c
e Question 1c assesses students’ ability to remember ways of reducing the environmental
impact of digital technology.
More information can be found here:
e Textbook — Section 5.1 Environmental issues
e Scheme of Work — Block 8, P7 and P8
The command word ‘state’. Notice that ‘one’ and ‘users’ are emboldened. That’s a clue to help
students identify the context and depth of the required response. It requires short answers.
(c) State one way users could reduce the environmental impact of digital technology.
Mark Scheme
Question | Answer Additional Guidance Mark
Number
1(c) Any one from:
« Reduce use
+ Responsible Disposal (to prevent leaking chemicals)
* Recycling
* Reuse
« Replace devices less frequently
* Use power-saving options (such as black screen) 1

Response A

(c) State one way users could reduce the environmental impact of digital technology.
(1)

Marks and explanation
The response includes unrequired expansion, as recycle would have sufficed. (1 mark)

Additional information
An expansion is always helpful to ensure the examiner has a clear understanding of your response.

11
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Response B
(c) State one way users could reduce the environmental impact of digital technology.

_ (1)
U%LW\Q A 8o \nawve,

\u\f o U\“Qﬁﬁ( Raln (O (\ok
\:mu\ N Uy SIons

e\ r\3 qe BX .
Marks and explanation

The response fits the mark scheme. (1 mark)

Response C

(c) State one way users could reduce the environmental impact of digital technology.

L)Se.rﬁn&mmLala&n@.ngSauf‘ce# ..................................................

Marks and explanation
That is a good way to reduce environmental impact, but is not under most user's direct control. The
response does not associate renewable energies with charging the phone. (0 marks)

Additional information
A good hint for this type of question is to look at the bold words. Notice that 'users' is bold. Be sure
to answer the question in the context of a user, not an organisation or company.

12
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Question 1d
e Question 1d assesses students’ ability to explain a threat to networks. This falls into the
cybersecurity subtopic.
[ ]

More information can be found here:

e Textbook — 5.3 Cybersecurity
e Scheme of Work — Block 5, P25, P27

The command word is ‘explain’. It requires that a linked explanation be given. That is a statement
and an expansion. Try using the word 'because’ in the response to ensure the expansion is provided.

(d) Explain one reason why an employee who is logged on to the company network
should not click on a link in an email from an unknown source.

Mark Scheme

Question | Answer Additional Guidance Mark
Number
1(d) An explanation to include two from:

It increases the risk to data / reduces cybersecurity (1) because the
sender could be using social engineering techniques / the link could
lead to a malicious website / could download malware (1) 2

Response A

(d) Explain one reason why an employee who is logged on to the company network
should not click on a link in an email from an unknown source.

Marks and explanation
The response identifies that the link could contain malware. (1 mark)

It gives an expansion of that mark to state the consequence of clicking. (1 mark)

13
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Additional information
An explain question should include a statement and a linked expansion.

Response B

(d) Explain one reason why an employee who is logged on to the company network
should not click on a link in an email from an unknown source.
(2)

‘T‘L‘—( /1).,/( ﬁc‘-'rn_[ﬂ( Aon, /00/( =
_____ e LS

Marks and explanation
The response identifies that clicking could download a virus. (1 mark). However, there is no
expansion provided. (0 marks)

Additional information
Try using the word 'because' in the response to ensure the expansion is provided.

Response C

(d) Explain one reason why an employee who is logged on to the company network
should not click on a link in an email from an unknown source.

_Because they don't kmnow who it is from.

14
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Question 2

Introduction
Question 2 covers topic 3, computers. The subtopics of hardware, software, and programming
languages are found in this topic.

Question 2a(i)
Question 2a(i) assesses students’ ability to recall the steps of the fetch, decode, and execute cycle.

More information can be found here:
e Textbook — Topic 3.1 Hardware
e Scheme of Work — Block 3, P13, P14, P15

The command word is ‘complete’. Questions using this command word might include diagrams, as
here, or tables. It's always a good idea to use subject-specific annotations and symbols.

2 Computers
(a) The CPU carries out a process.

(il Complete the diagram.

Execute

>

Mark Scheme
Question | Answer Additional Guidance Mark
Number
2(a)i

Execute Fetch

(1)
%Decodeti

(1)

15
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Response A

2 Computers
(a) The CPU carries out a process.

(i) Complete the diagram.
(2)

oY
Execute g % A

Marks and explanation

Fetch and decode are provided in the correct locations. (2 marks)

Response B

2 Computers

(a) The CPU carries out a process.

(i) Complete the diagram.
(2)
LR

Execute \F\?L\.&- i

decode @
Marks and explanation

Decode appears in the correct place. If it had been in the other blank, it would not have earned a
mark. (1 mark)

16
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Response C
2 Computers
(a) The CPU carries out a process.
() Complete the diagram.
(2)
/"‘-—\-1
Execute (XJ‘bPVtT
lnpb... .
Marks and explanation
The student has confused the fetch, decode, and excute cycle with the input, process, ouput
sequence. (0 marks)
Ad(diitional information
The input, process, output sequence is in Topic 1: Computational Thinking. The questions are
organised by topic to help students identify the context of the question.
Question 2a(ii)
Question 2a(ii) assesses students’ ability to recall the components inside the microprocessor.
More information can be found here:
e Textbook —Topic 3.1 Hardware
e Scheme of Work — Block 3, P13, P14, P15
The command word is ‘identify’. This command word is used with multiple-choice questions.
Mark scheme
Question | Answer Additional Guidance Mark
Number
2(a)ii C Data bus
A is not correct because binary shift is not a hardware component.
B is not correct because the control unit does not carry instructions
from memory to the CPU
D is not correct because registers do not carry instructions from
memory to the CPU
1

17
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Response A

(i) Identify the hardware component that carries instructions from memory to

the CPU.
Binry <i{fe

Control unit

(1)
X

Data bus

o Nn w >

@
®
=

Register

Marks and explanation
The tick is in the correct box. (1 mark)

Ad(diitional information
The student has used a good exam technique of crossing out one of the distractors. Obviously, the

student knows it is not the correct answer.

Question 2a(iii)
Question 2a(iii) assesses students’ ability to recall the components inside the microprocessor.

(i) State the component of the CPU that carries out additions and comparisons.

The command word is ‘state’. This command word requires short answers, sometimes only

one word.
More information can be found here:

e Textbook — Topic 3.1 Hardware
e Scheme of Work — Block 3, P13, P14, P15
Command word

Mark scheme

Question | Answer Additional Guidance Mark
Number
2(a)iii Arithmetic logic unit / ALU 1

18
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Response A

(iii) State the component of the CPU that carries out additions and comparisons.

(1)

Rebdezy FZozs Mé%i
Lritheelic  (ogic  UaF

Marks and explanation
The correct response has been provided. (1 mark)

Additional information
The student has thoroughly crossed out an incorrect response, so the examiner will ignore it.

Response B

(iii) State the component of the CPU that carries out additions and comparisons.

(1,

Marks and explanation
Arithmetic logic unit is specified in the mark scheme (1 mark)

Response C

(iii) State the component of the CPU that carries out additions and comparisons.

(1)

OC\‘)XC’_ ReN ..l

Marks and explanation
Only part of the required response is given. (0 marks)

Additional information
The full name of the component must be provided for the mark. However, in this case, the
abbreviation ALU would also have been accepted.

19
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Question 2a(iv)
Question 2a(iv) assesses students’ ability to recall information about clock speed.

(iv) State the reason why a higher clock speed is desirable.

More information can be found here:
e Textbook — Topic 3.1 Hardware
e Scheme of Work — Block 3, P13, P14, P15

The command word is ‘state’. This command word requires short answers. In this case, more than
one word is required, but the response shouldn’t require more than the indicated answer lines.

Mark scheme

Question | Answer Additional Guidance Mark

Number

2(a)iv More instructions can be carried out each second 1
Response A

(iv) State the reason why a higher clock speed is desirable.

(1)
Lhih. (ioCk  Spead s MGV ufle  eovges
BEY A - DI o T O S

N  CacrmA e,

1/1

Marks and explanation
The reference to the rate of instructions carried out is sufficient for the mark. (1 mark)

20
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Response B

(iv) State the reason why a higher clock speed is desirable.
(1)

*’HDWC(M.:MWL.bw&;p.;awwmmtpﬁu{'upaluuuku -

Marks and explanation
The response has identified that 'tasks' are completed quicker. It requires reference 1o 'Instructions'.

(0 marks)

Additional information
Students can answer this question simply by recalling the definition of clock speed.

Response C

(iv) State the reason why a higher clock speed is desirable.

R nispar oﬁw e

{\ﬂ%rp the namsa nf 3 hic that ie

0/1

Marks and explanation
There is no reference to 'instructions'. Not all instructions are computations. (0 marks)

Additional information
Students should be careful to be as precise with their terminology as possible.

21
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Question 2a(v)
Question 2a(v) assesses students’ ability to recall the components inside the microprocessor.
(v) State the name of a bus that is unidirectional.
More information can be found here:
e Textbook — Topic 3.1 Hardware
e Scheme of Work — Block 3, P13, P14, P15
The command word is ‘state’. This commend word requires short answers, sometimes only one
word.
Mark scheme
Question | Answer Additional Guidance Mark
Number
2(a)v Address (bus) 1
Response A

= T

z (v) State the name of a bus that is unidirectional.

L4

Marks and explanation
Although the students has indicated doubt with the answer, it is correct. (1 mark)

Ad(diitional information
The question mark could be a way to identify questions that the student will revisit if there is time at
the end of the exam.

Response B
(v) State the n¥me of a bus that isvu#i"c?‘lrectional.

(1)

Marks and explanation
All the buses are not unidirectional. (0 marks)

22
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Ad(diitional information
Reading the question carefully should have highlighted that the name of 'a bus' is required.

Response C

v
(v) State the name of a bus that is unidirectional.
-_____;?:1-

Marks and explanation
The response indicates that the student is confused between network topologies and machine
architecture. (0 marks)

Ad(diitional information
The area of the specification that this question belongs to is indicated in at the top of the main
qguestion. This topic is Computers.

23
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Question 2b
Question 2b assesses students’ ability to recall information about magnetic storage media and
devices.

(b) Describe how data is stored on magnetic media.

More information can be found here:
e Textbook —Topic 3.1 Hardware
e Scheme of Work —Block 3, P16, p17

The command word is ‘describe’. The responses should give an account of something. In this case,
there is a ‘how’ in the question. This indicates that the description is of a process, rather than just
characteristics.

Mark scheme

Question | Answer Additional Guidance Mark
Number
2(b) Any two from:

There is a magnetic/chemical coating on surface of the media (1)
The magnetic state/polarity of the chemical can be changed (1) to
representa Q or 1 (1) 2

Response A

(b) Describe how data is stored on magnetic media.

The surface of magnetic tape has a coating on it.
The coating s magnetised or wot to represent O or 1.

Marks and explanation
All three marks from the mark scheme are here, chemical coating, changes state, tobe Oor 1. (2
marks)
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Response B

(b) Describe how data is stored on magnetic media.
(2)

The dics spin_and_ read - Lkl Peads rvore. agers
______ dredies. Dakd 1S encoded. an oposindy eragnekC
gomﬂl@b SN Urhe  soroce. o) e dix oy Q{.ggtr@‘mﬂ;?\éﬁ
A0 e 00 @4 = ik heodD

1/2

Marks and explanation
The response describes the use of magnetic polarities. (1 mark)

There is no indication of polarity relating to 0/1 for the additional mark. (0 mark)

Ad(diitional information
The mark scheme is looking for the ideas of a magnetic coating, changing state, to represent Os and

1s.

Response C

(b) Describe how data is stored on magnetic media.
(2)

L/\SMM I lalty dJ¢), hrh diSly ok o], (beep o

Marks and explanation
This response gives examples of magnetic media and reasons for choosing them, rather than a
description of how data is stored. (0 marks)

Ad(diitional information
The identified items in the response are more appropriate to the context of IT, rather than computer
science.
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Question 2¢
Question 2c assesses students’ ability to recall information about optical storage media and devices.

(c) State the type of secondary storage that uses a laser to read the disk.

More information can be found here:
e Textbook — Topic 3.1 Hardware
e Scheme of Work — Block 3, P16, P17
The command word is ‘state’. In this case, a one-word response is all that is required.

Mark scheme

Question | Answer Additional Guidance Mark

Number

2(c) Optical 1
Response A

(c) State the type of secondary storage that uses a laser to read the disk.

(1)

P2 [

Marks and explanation
Optical is the required response. Storage is ignored. (1 mark)

Response B

(c) State the type of secondary storage that uses a laser to read the disk.
(1)

Marks and explanation
Blu-ray is a trademark, not a type of secondary storage. Subject-specific language is required. (0
marks)

Ad(diitional information
A single word response of 'optical' would meet the requirements of the question. It is not a good
idea to use a trademarked name in any response.

26



Paper Information @ Pearson
Edexcel

Contents | About this booklet | How to use this booklet
QllQ2]|Q3|Q4|Q5

Response C

(c) State the type of secondary storage that uses a laser to read the disk.

CO (1)
Marks and explanation

A CD is an example of an optical drive, not a type of generic type of secondary storage. (0 marks)

Ad(dlitional information
The first response, which is correct, has been crossed out and replaced, so cannot be awarded. (0

marks)
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Question 2d
Question 2d assesses students’ ability to recall a definition from the specification, specifically section
3.3 Programming languages.

(d) Some program code requires translation.

Define the term ‘translation’

More information can be found here:
e Textbook — Topic 3.3 Programming languages
e Scheme of Work — Block 7, P10

The command word is ‘define’. The meaning of the term is required. Students should remember to
use subject-specific terminology.

Mark scheme

Question | Answer Additional Guidance Mark

Number

2(d) Converting (human readable) code to hinary/machine code 1
Response A

(d) Some program code requires translation.

Define the term ‘translation’,
(1)

ohhen ;h:j/l /[“/gowy LS. Cheaged..
......................... (bl hin . CoJl -

Marks and explanation
The response covers the points required in the mark scheme. (1 mark)

Additional information
The mark scheme is looking for the understanding that a high-level, human readable annotation is
changed into binary machine code which a computer can execute.
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Response B

. , &7
(d) Some program code requires translation.

Define the term ‘translation’
(1)

. /m{cm@ LM.__ de  inke anothey

Marks and explanation

This response lacks enough detail to understand what the student means by programming language.
An example might have helped. (0 marks)

Additional information

This is a common misconception that translation changes between programming languages.
Remember, the result of translation is binary or machine code. Subject-specific terminology is
always required.

Response C
(d) Same program code requires translation.

Define the term ‘translation’

Marks and explanation
This is a very vague response. It's the 'something else' that the mark scheme is looking for.
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Question 2e
Question 2e assesses students’ ability to recall the difference between a compiler and an
interpreter.

(e) Describe two ways a compiler differs from an interpreter.

More information can be found here:

e Textbook — Topic 3.3 Programming languages

e Scheme of Work — Block 7, P10

The command word is ‘describe’ followed by ‘differs from’. This is type of question is really asking

for a comparison or contrast. Both items from the question, compiler and interpreter, must be

addressed using the same concept. Think of it as a contrast.

Mark scheme

Question | Answer Additional Guidance | Mark
Number
2(e) Two linked descriptions from: Both items in the
s« A compiler carries out translation once prior to execution (1) question must be
whereas an interpreter carries out translation every time the addressed in each
program executes (1) response
s A compiler produces a stand-alone executable file (1) whereas an
interpreter is required each time the code is run (1)
« A compiler reports errors after translation is complete (1) whereas
an interpreter reports errors as they occur (1) 4
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Response A

(e) Describe two ways a compiler differs from an interpreter.

_whewn it finds anevvor.

Marks and explanation
The first response matches the first bullet in the mark scheme. (2 marks)

The first part, of the second response, matches the third bullet in the mark scheme. (1 mark)

However, the part targeting the compiler doesn't explain what a compiler does when it finds an
error. (0 mark)

Additional information
In a linked description, both parts must be addressed in the same context. Try using 'where as',

'however', or 'on the other hand', in the response to make sure both sides are covered.

1 A compller only needs to translate the code once.
_However, an tnterpreter has to translate Lt every
e The progvame vWAS.
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Response B

(e) Describe two ways a compiler differs from an interpreter.

1 ....,.......&‘,..‘c,o.m.P',.l...@.,.c......f.?.ﬂ}.d;.!.c;e§,m...,c::’...lo\.j,c..cif.‘..cade_‘....a)_h.:.‘..c..li......d‘a.c.s...n..f:é__..‘.‘.‘..
B T L T
2m‘.niehprekrshan-tﬁee:rar_nanea{a‘.hme
ke SE. Aods A M

Marks and explanation
The output of the compiler doesn't need the source code to run. (1 mark)

An interpreter does show the errors one at a time when it finds them. (1 mark)

Additional information
This response has earned the first mark of each available two marks. It is missing the comparison.

Response C
(e) Describe two ways a compiler differs from an interpreter.

(4)
Yo Mo g each

[, e gl Code  indvid vty (o . e s

mipmwlkz&ghwmlﬁgwwmggdéwwﬁﬂwMU”” ............ . Snce,

inkepreles

fle s

tﬂ!‘c"\?’cledf’%&;x}c" BB, b i

VL‘Gg) ............ 510 ________________ ~bhereas Cevinpleer Sewccy. oo

1/4

an aad ﬁ“lc/{ el CreorS M{k&@%?/‘.
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Marks and explanation
The first response is lacking detail. It does not describe a single difference between compilers and

interpreters. (0 marks)

The second response identifies that interpreters stop when they spot an error (1 mark). The use of
‘all together' is not enough for the second mark.

Addlitional information
In a 'Describe the difference' question, the same idea should be contrasted across both items in the
question. Try using 'whereas' to make sure both items in the question are covered.
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Question 2f
Question 2f assesses students’ ability to relate information about how an operating system works.

(f) Describe two ways an operating system manages processes.

More information can be found here:
e Textbook — Topic 3.2 Software
e Scheme of Work — Block 4, P21

The command word is ‘describe’. This use of describe is looking for a linked description where the
first mark is for a statement and the second is an expansion of that statement. A four-mark describe
means to give two separate two-mark descriptions.

Mark scheme

Question | Answer Additional Guidance | Mark
Number
2(f) Two linked descriptions from:

* Uses paging / allocates addresses/sections [of RAM] (1) to share
memory between processes (1)

= Extends main memory (1) by using part of secondary storage (1)
(as virtual memory)

e The memory of inactive processes (1) is stored in virtual memory
and swapped back when the process becomes active (1)

e Uses scheduling algorithm (1) to share processing time between
competing processes (1) 4
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Response A

(f) Describe two ways an operating system manages processes.

dbt“‘:? ‘“ﬁ“‘*‘ SINBL,.. /nu,m«&/'j /L“U «Lw.ms M “7 R

Marks and explanation
Gives you more memory taken as extending memory. (1 mark)

Using a hard disk ask virtual memory. (1 mark)
Giving programs CPU time is the idea of sharing processor time. (1 mark)

Additional information
For a 'Describe’ the parts of the response should be related.
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Response B

(f) Describe two ways an operating system manages processes.
(4)

ke ploibses Hhe  Lasus ond aMocokes G
s eaon Jmocem_

NMGAMENES Mﬁ;@tﬁ@
____________ ;/mwm o\ Mrdamf@upm k)¢ nmm/@/{ j

Marks and explanation
It prioritises the tasks is not quite enough for the first mark. (0 mark)

Allocating time to each process is the idea of sharing CPU time. (1 mark)
The idea of allocating memory fits the mark scheme. (1 mark)

Additional information
It is possible to earn a mark for providing either part of a linked description. For the second mark, it
must relate to the first.
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Response C

(f) Describe two ways an operating system manages processes.

(4)

e %ﬁ%&ddﬁ «ﬂm W&‘ﬁ% LA Zaﬁwma N -

ﬁ%m%:;d&w:-dlf J

/Zw ﬁWZ/:/j g/r% . ﬂmv_s ovk  preceesiol....
Ll !‘M j‘LM Frﬁgmumﬁl—rwf—uamsﬁm 2R oo

D
Marks and explanation

The first part of the response is about managing users, not processes as required by the question. (0

&M

marks).

The second part of the response gains a mark for the idea of sharing processor time, as in bullet 2,

second part. (1 mark)
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Question 2g
Question 2g assesses students’ understanding of how an embedded system works.
(g) Describe how an embedded system that uses a sensor could control car
windscreen wipers.
More information can be found here:
e Textbook — Topic 3.1 Hardware
e Scheme of Work — Block 7, P1, P2
The command word is ‘describe’. This is followed by ‘how’, which indicates a process.
Mark scheme
Question | Answer Additional Guidance Mark
Number
2(g) A description to include two from:

If set pressure levels / moisture levels are reached (1) a switch could
be turned on/off / windscreen wipers could be turned on/off/ /
(wiper) motor speed altered (1).

Response A

(g) Describe how an embedded system that uses a sensor could control car
windscreen wipers.

(2)
’V%Sehég' wioud dgicpé _____________ Wi R N

e oind Serppn )& would ten  bra b
LIM;.W AVERT 2% S éum = T

________________________________________________ 2/2

Marks and explanation
The idea that the sensor is connected to the windscreen and detects rain earns a mark. (1 mark)

The idea that the windscreen wiper is turned on is just enough for the other mark. (1 mark)
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Additional information

The mark scheme is looking for the connection between the sensor being on the windscreen and the
ability to detect rain for the first mark. The second mark is for activating an actuator, a motor, or the
wipers.

Response B

(9) Describe how an embedded system that uses a sensor could control car
windscreen wipers.

(2)

Marks and explanation
Sensors' is not enough for the first mark. They need to be clearly placed in the context of the
windscreen. (0 marks)

The resultant of turning on the wipers is identified. (1 mark)

Additional information
Students are advised to always provide as specific a response as possible. If there is a context in the
guestion, use it in the response.

Response C

(9) Describe how an embedded system that uses a sensor could control car
windscreen wipers.

(2)
~ndscrecin Hﬂﬁv\ e 4 jﬂ /146 _Sfﬂ‘ s
/'0 f"‘«%-, - lalitmte o volen

el 2L

Marks and explanation
The response is a description of the context in the question. It lacks any understanding of the
processes behind the tie between the sensor and the wiper.
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Question 3

Introduction
Question 3 covers topic 1 of the specification, computational thinking. The subtopics found here are
decomposition and abstraction, algorithms, and truth tables.

Question 3a

Question 3a assesses students’ understanding of decomposition.

3 Computational thinking

(a) Define the term ‘decomposition’

More information can be found here:
e Textbook — Topic 1.1 Good programming practice: tools and strategies
e Scheme of Work —Block 1, CT2

The command word is ‘define’. The meaning of the term is required. Students should remember to
use subject-specific terminology.

Mark scheme

Question | Answer Additional Guidance Mark

Number

3(a) Breaking down a problem/solution/system/algorithm 1
Response A

3 Computational thinking

(a) Define the term‘decomposition’
(1)

ke pooblers ok bl Houa

Marks and explanation
The concept of breaking down problems is in the mark scheme. (1 mark)

Additional information
The response includes a good tie to subprograms in code.

40



Paper Information @ Pearson
Edexcel

Contents | About this booklet | How to use this booklet
QllQ2]|Q3|Q4|Q5

Response B

3 Computational thinking @

(a) Define the term ‘decomposition’
(m

(NN on prohils : ;
8 j e Prablens dgan [4fY Mo Jasiliy gpd  mMa re706y Jecyy

W vt e eangiy (G Selug

Marks and explanation
The information for the mark is provided, along with expansion. (1 mark)

Ad(diitional information
Expansions are not require, but very often provide the details to really secure the mark.

Response C

3 Computational thinking

(a) Define the term ‘decomposition’

(1

Marks and explanation
The response lacks any type of connection to computer science or problem solving. 'Things' does

not imply problems. (0 marks)

Ad(diitional information
The definition must not be general, vague, or casual. Use subject-specific terminology.
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Question 3b

Question 3b assesses students’ understanding of linear search.

(b) State the worst case for a linear search algorithm.

More information can be found here:
e Textbook — Topic 1.12 Sorting and searching
e Scheme of Work — Block 4, CT22, CT23

The command word is ‘state. This command word requires short answers, but should not need
more than the lines available.

Mark scheme

Question | Answer Additional Guidance Mark

Number

3(b) The target item is not in the list / is at end of the list 1
Response A

(b) State the worst case for a linear search algorithm.

(1)

L bR ilem 5 e (o Chity on (kLI

Marks and explanation
The item being the last one in the list matches the mark scheme. (1 mark)

Response B

(b) State the worst case for a linear search algorithm.

Marks and explanation
The last number' is assumed to be 'at the end of the list'. Just enough for the mark. (1 mark)

Ad(diitional information
Statements should be unambiguous and clear. The last number could just be the last number
checked, not necessarily the last number in the list.
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Response C

(b) State the worst case for a linear search algorithm.

(1)

Marks and explanation
The number of items in a list may affect the time it takes to find a target, but it's the design of the

algorithm that is the context of this question. (0 marks)

Additional information
Again, responses should be as specific as possible.
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Question 3c(i)
Question 3c(i) assesses students’ understanding of a bubble sort.
(c) A bubble sortis carried out on this list to put it in ascending order.
§ 3 2 4 0 3 9
The value '8’ starts in position 0.
(i) State the number of passes required to complete the sort.
More information can be found here:
e Textbook — Topic 1.2 Sorting and searching
e Scheme of Work — Block 2, CT9
The command word is ‘state. This only requires a single number.
Mark scheme
Question | Answer Additional Guidance Mark
Number
3(Q)i 5 1
Response A
. . ot q
(c) A bubble sort s carried out on this list to put it in ascending order. (4 ;/ 3 Z

o oe3 204 00 39
The value ‘8’ starts in position 0.

(i) State the number of passes required to complete the sort.

Marks and explanation
Five is the correct response. (1 mark)

Additional information

JFCY

(1)

One good way to practice for these type questions is to execute the searches and sorts on paper,

slowly, counting each pass, each comparison, and each swap.
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Response B

(c) A bubble sort is carried out on this list to put it in ascending order.
8 3 2 49 3 9

The value ‘8’ starts in position 0.

(i) State the number of passes required to complete the sort.

4

Marks and explanation

0/1

The response probably indicates that the last pass of the bubble sort was not made. (0 marks)

Additional information
Remember, a final pass must be made without swaps for the list to be sorted.
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Question 3c(ii)

Question 3c(ii) assesses students’ understanding of a bubble sort.

(i) State the number of swaps made on the final pass.

More information can be found here:
e Textbook —Topic 1.2 Sorting and searching
e Scheme of Work — Block 2, CT9

The command word is ‘state. This only requires a single number.

Mark scheme

Question | Answer Additional Guidance Mark
Number
3(c)ii 0 1
Response A
(i) State the number of swaps made on the final pass.
(1)

Marks and explanation
Zero is the correct response. (1 mark)

Additional information

It's possible to know this answer without actually remembering how to do the bubble sort.

Response B

1/1

(i) State the number of swaps made on the final pass.

1

Marks and explanation
One is the number of swaps made on the penultimate pass. (0 marks)

Ad(diitional information
There is always one final pass without swaps to ensure the list is sorted.

0/1
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Question 3c(iii)
Question 3c(iii) assesses students’ understanding of the components that make up algorithms.
(iii) State the component of an algorithm used to store whether a swap has been
made during a pass.
More information can be found here:
e Textbook — Topic 1.3 Data types
e Scheme of Work —Block 1, CT1, CT2, CT3
The command word is ‘state. A single word response is adequate.
Mark scheme
Question | Answer Additional Guidance Mark
Number
3(c)iii Variable Accept words that
describe a use of variable
in this case, e.g. flag 1

Respon

se A

(iii) State the component of an algorithm used to store whether a swap has been

made during a pass. J O\\l {Q\O \ Q_)

Marks a

nd explanation

Variable is the correct response. (1 mark)

Additional information
An incorrect response has been clearly marked out, so the provided alternative is awarded.

Respon

seB

(1)

1/1

(i) State the component of an algorithm used to store whether a swap has been
made during a pass.

Marks and explanation
A terminator is a flowchart symbol used for start and stop. (0 mark)

Ad(diitional information
The response has confused representing algorithms in flowcharts with the logic of how an algorithm

works.
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Response C

(iii) State the component of an algorithm used to store whether a swap has been
made during a pass.

(1)
Marks and explanation

An array is a data structure. (0 marks)
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Question 3c(iv)
Question 3c(iv) assesses students’ understanding of a bubble sort.
(iv) State the position of the item that will be compared with the value in
position 0.
More information can be found here:
e Textbook — Topic 1.2 Sorting and searching
e Scheme of Work — Block 2, CT9

The command word is ‘state’. This only requires a single number.
Mark scheme

Question | Answer Additional Guidance Mark

Number

3(c)iv 1 1
Response A

(iv) State the position of the item that will be compared with the value in
position 0.
% (1)

Marks and explanation 1 / 1 }

One is the correct response. (1 mark)

Ad(diitional information
There is a clue in the question itself, as it says that 'B' is in position zero.

Response B
(iv) State the position of the item that will be compared with the value in
position 0.
Marks and explanation O/ 1 }

The digit 3 is the contents of the item at position 1, not the position. (0 marks)
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Question 3c(v)

Question 3c(v) assesses students’ understanding of programming constructs used in algorithms.

(v) Define the term ‘iteration’

More information can be found here:
e Textbook —Topic 1.6 One-dimensional data structures
e Scheme of Work — Block 3, CT14; Block 7, CT1

The command word is ‘define’. The meaning of the term is required. Students should remember to
use subject-specific terminology.

Mark scheme

Question | Answer Additional Guidance Mark

Number

3(c)v Looping over every item in a data structure 1
Response A

(v) Define the term ‘iteration’

that goes through every

IIIIIIIII Ltemf’ Vba LLSt {OV(?/KQVVLPL@QJ{OV!LO O’P @

Marks and explanation
The response indicates the idea of visiting every item in a data structure, i.e. a list. (1 mark)

Additional information

Response B

(v) Define the term ‘iteration’

_ Aforloop
0/1

Marks and explanation
A 'for loop' is used to implement iteration, but is not the definition of iteration. (0 marks)
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Response C
(v)) Define the term ‘iteration’
Map A
Marks and explanation

Although iteration is conceptually a loop, it has a subject-specific meaning. (0 marks)

Ad(diitional information
Always be more specific. Iteration is a special kind of loop that looks at every item in a data

structure and the number of times through the loop is known before it starts.
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Question 3d

Question 3d assesses students’ understanding of subprograms.

(d) Explain one benefit of using subprograms.

More information can be found here:

e Textbook —Topic 1.7 Subprograms

e Scheme of Work — Block 3, CT17; Block 7, CT2; Block 10, CT23

The command word is ‘explain’. It requires that a linked explanation be given. That is a statement
and an expansion. Try using the word 'because' in the response to ensure the expansion is provided.

Mark scheme

Question
Number

Answer

Additional Guidance

Mark

3(d)

An explanation to include two from:

* The subprogram may be used more than once in a program (1)
so that writing, debugging, testing will save time (1)

* The subprogram performs one specific/contained task (1) so it
can be moved away from the main program code (1)

* Subprograms for common tasks can be stored in libraries and
reused in other programs (1) so that they don't have to be re-
written (1)

Response A

(d) Explain one benefit of using subprograms.

. Less time Ls spent debugaing repeated blocks of
_code beeause o subprogram can be called many
_tbmes from aprogvama.

Marks and explanation
Less time debugging earns a mark. Calling the subprogram many times earns the other mark. (2

marks)
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Response B

(d) Explain one benefit of using subprograms.
(2)

s = 21

Lol

Marks and explanation
The mark is for 'called upon again'. (1 mark).

Ease of reading might be considered a benefit, but an 'Explain' requires a reason/expansion, not two
benefits. (0 marks)

Ad(diitional information
Try to write responses that are as specific as possible. If they include words like easier, cheaper, or

quicker, think if you can explain them in a different more subject-specific way.

Response C

(d) Explain one benefit of using subprograms.
(2)

ﬁ Q(\\u\\’\c\ve\ﬂéi\ﬂ el __tne sectin
| b\,QQ U\a&\@*\ﬁex(u%

1/2

Marks and explanation
There is a mark here for the idea that it is more efficient to debug subprograms than multiple

sections of code. (1 mark)

The additional mark would be for another linked statement. (0 marks)

Ad(diitional information
The command word 'Explain' always requires a statement for one mark, followed by a reason or

expansion for the second mark.
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Question 3e

Question 3e assesses students’ understanding of truth tables.

(e) Complete this truth table.
A B C (AAND B) (NOT C) (A AND B) OR (NOT C)
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

More information can be found here:
e Textbook —Topic 1.8 Working with algorithms
e Scheme of Work — Block 2, CT10

The command word is ‘complete’. In this case, each cell in the table should be filled with the
appropriate response.
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Mark scheme
Question | Answer Additional Guidance Mark
Number
3(e) Allow follow through

One mark for each correct column

A B c (A AND B) (NOT C) (A AND B) OR (NOT C)
0 0 0 0 1 1
0 0 1 0 0 0
0 q 0 0 1 1
0 1 1 0 0 0
1 0 0 0 1 1
1 0 1 0 Y 0
1 1 0 1 1 1
1 1 1 1 0 1

3
Response A
(e) Complete this truth table.

A B C (A AND B) (NOTC) (A AND B) OR (NOT C)

0 0 0 F T T

o | o 1 F F F

0 1 0 F Te F

0 1 1 F = :

1 0 0 T T T

' 0 ' F ¥ F

1| 1|0 T T T

2 °E () T F T 3/3

Marks and explanation
The use of T/F is awarded, assuming that Fis 0 and Tis 1. (3 marks)
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Response B
(e) Complete this truth table.
(3)
A B C (A AND B) (NOT Q) (A AND B) OR (NOT Cﬂ
oo o 0 D 19,
0 0
|0 | [/
0 1 0 ®)
0 o
1"y 0 / [
110 o O @ O
1 0 1
O / /
1 1 0 | O /'
1 1 1 , /
/
\ 2/3
Marks and explanation

The response has a mark for the first column which is correct for AND. (1 mark)

The NOT is incorrect, so no mark (0 marks)

The OR, however, is correct for the inputs in the previous two columns. (1 mark)

Additional information
The additional guidance indicates that follow-through errors are awarded.
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Response C
(e) Complete this truth table.
(3)
A B c (A AND B) (NOT Q) (A AND B) OR (NOT C)
0 0 0 /
0 0 1
0 1 0 "
0 1 1
1 0 0 /
1 0 1
1 1 0 / //
L 1 i 1 /

N

Marks and explanation
The examiner has interpreted that blanks in the cells means False and that ticks mean True.

Therefore, the first column earns no marks. (0 marks)
The second column does earn a mark. (1 mark)
The third column earns no marks. (0 marks)

Additional information
If the question uses 1s and Os, then the responses should be 1s and 0s. Ticks and blanks are not

well-defined subject-specific symbols.
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Question 3f
Question 3f assesses students’ understanding of the arithmetic operations used in algorithms
(f) The identifier plants is used for an array of values.
len(plants) // 2isused to find the index position of the middle item in plants
Explain one reason why integer division, rather than division, is used to do this.
More information can be found here:
e Textbook —Topic 1.2 Algorithms and programs
e Scheme of Work —Block 1, CT1
The command word is ‘explain’. The 'explain' command word always requires a statement and a
linked expansion.
Mark scheme
Question | Answer Additional Guidance Mark
Number
3(f) An explanation to include two from:
An integer is returned with // (1) because
* len(plants) could be an odd number (1)
e the value for position has to be an integer / not a decimal (1)
e.g.
If the length of the array is an odd number, normal division will
return a real number (1) (which is not acceptable because) index
values are integers (1) 2

Response A

(f) The identifier plants= is used for an array of values.
len (plants) // 2isused tofind the index position of the middle item in plants=

Explain one reason why integer division, rather than division, is used to do this.

 Because the result of the division must not bea
Vt’,aL mumber Wl/u,cln Wouw{ be tl/le case L{ OiL\/LSLom,

valu =
vabug @}
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Marks and explanation
This response is turned around, but it identifies that the list having an odd number of items is the
problem, so earns one mark. The second mark is for noting that the index cannot be a real number.

(1 mark)

Ad(diitional information
Remember, using the format of statement, with 'because' is a good way to make sure both marks

are earned.

Response B

(f) The identifier p1- SNtsisused for an array of vajues,

len (plants) // 2isusedto find the index position of the middle item in p1
Plants

Explain one reasen why integer division, rather than division is used
’

to do this.

Marks and explanation
Discrete values is taken to mean integers for one mark. (1 mark)

The idea that the indices cannot be decimal is enough for the other mark. (1 mark)

Additional information
An alternative, more clear response would be, integer division returns integers, because indices

cannot be decimal numbers.
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Response C

(f) The identifier p1- Sntsisused foran array of vajyes,

len(plants) // 2isusedtofind the index position of the middle item in o
INplants

Explain one reas<n why integer division, rather than division, is used to do thj
i O this.

Marks and explanation
Integer division gives a whole number is awarded a mark. (1 mark)

A rough answer is just not enough for the remaining mark as there's no reference to the effect of
decimal numbers. (0 mark)

Ad(diitional information
The 'Explain' command word always requires a statement and a linked expansion.
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Question 3g

Question 3g assesses students’ ability to use abstraction.

(g) Here are four images of creatures that will be used in a computer game.

(Source: images from © PAL)
Before coding the game, a programmer applies abstraction.
One feature of creatures is their colour.

State two other features of the creatures that the programmer could include
when creating a general model for a creature.

More information can be found here:
o Textbook —Topic 1.1 Good programming practice: tools and strategies
e Scheme of Work — Block 3, CT15; Block 10, CT23

The command word is ‘state. A short answer is required. It doesn’t have to be only a single word,
but should not require more than the space given.

Mark scheme

Question | Answer Additional Guidance Mark
Number
3(g) Any two from: Accept any appropriate

« Number of legs feature.

e Number of antennae Award two marks from

* length / width / size the same bullet point for

e Number of wings the identification of two

* Size of head different features e.g.

e Shape of body number of legs (1), legs

* Number of eyes jointed/unjointed (1)

* Size of mouth

s Habitat 2
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Response A

Before coding the game, a programmer applies abstraction.
One feature of creatures is their colour.

State two other features of the creatures that the programmer could include
when creating a general model for a creature.

(2)

. Hp«! Jau‘_l;.qﬁ.b\r_-; SR S
Ll

Marks and explanation
Number of legs matches mark scheme. (1 mark) 'Flying' is not in the mark scheme, but additional

guidance allows any appropriate feature to be awarded. (1 mark)

Ad(diitional information
Because all possible responses cannot be determined, the additional guidance allows marks to be

awarded for any appropriate feature.

Response B

Before coding the game, a programmer applies abstraction.
One feature of creatures is their colour.

State two other features of the creatures that the programmer could include
when creating a general model for a creature.

(2)

T o ., /C’ﬁﬁ e i

solegh, e T

Marks and explanation
All of these creatures have legs, so the distinguishing feature is the number of legs. (0 marks) The

length is in the mark scheme. (1 mark)

Ad(diitional information
Be precise with responses. For 'State' questions, the responses can be more than one word.
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Response C

State two other features of the creatures that the programmer could include
when creating a general model for a creature.

(Timeofday

, The type of weather

Marks and explanation
These may be of interest when creating other aspects of a game, but the question specifically asks

about the model for the creatures. (0 marks)

Ad(diitional information
Be sure to always read the question carefully to identify the context of the required response.
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Question 4
Introduction
Question 4 covers topic 1 of the specification, data. The subtopics found here are binary, data
representation, and data storage and compression
Question 4a
Question 4a assesses students’ understanding of manipulating binary patterns.
4 Data
(a) Identify the result of a single logical shift left on the 8-bit binary pattern 0101 0101.
0 A Addition
[0 B Division
[l € Multiplication
[ D Subtraction
More information can be found here:
e Textbook — Topic 2.1 Binary
e Scheme of Work — Block 2, P8, P9
The command word is ‘identify’. This command word is used with multiple-choice questions.
Mark scheme
Question | Answer Additional Guidance Mark
Number
4(a) C Multiplication
A is not correct because addition does not result from a single logical
shift left
B is not correct because division does not result from a single logical
shift left
D is not correct because subtraction does not result from a single
logical shift left
1
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Response A
4 Data .o
€
% (=] i
(a) Identify the result of a single logical shift left on the 8-bit binary pattem?)c‘l 01 0101.
ale 1)
E2 A Addition
M B Division
&~ C Multiplication
E D Subtraction
Marks and explanation

The correct response has been crossed out, as in the directions at the top of the paper. (0 marks)
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Question 4b

Question 4b assesses students’ understanding of manipulating binary patterns.

(b) Convert the denary number -33 to 8-bit binary using two's complement.

More information can be found here:
e Textbook — Topic 2.1 Binary
e Scheme of Work —Block 1, P3

The command word is ‘convert’. This command word requires applying a process to change the
representation of an artefact. For these type questions, it’s a good idea to show the working out.

Mark scheme

Question | Answer Additional Guidance Mark
Number
4(b) 1 mark for each nibble
1101 1111 2
Response A

(b) Convert the denary number -33 to 8-bit binary using two’s complement.

Marks and explanation
This response has shown the step of flipping the bits and adding a binary one to the result.

The final bit pattern is clearly indicated, with both nibbles correct. (2 marks)
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Ad(diitional information
It's always a good idea to show working with any of these conversion type questions. It helps show

the examiner how much you understand.

Response B

(b) Convert the denary number -33 to 8-bit binary using two’s complement.

ESES—OO:LO OOO:L
-33_1101 1110

Marks and explanation
The top nibble is correct. (1 mark)

The lower nibble is incorrect. (0 marks)

Response C

2% V&0 ) B2 (2)
Sl lelalopl

(b) Convert the denary number -33 tu 8-bit bmiry Uslqg{v&os complement.

Marks and explanation
The response has converted the denary number 33 to 8-bit binary. This is the first step, but earns no

mark. (0 marks)
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Question 4c

Question 4c assesses students’ understanding of manipulating binary patterns.

(c) Complete the table to show the result of 1001 0110 + 0101 0001

More information can be found here:
e Textbook — Topic 2.1 Binary
e Scheme of Work — Block 1, P4

The command word is ‘complete’. In this case, each cell in the table should be filled with the
appropriate response.

Mark scheme

Question | Answer Additional Guidance Mark
Number
4(c) 1 mark for each nibble
11100111 2
Response A

(c) Complete the table to show the result of 1001 0110 + 0101 0001
(2)

1IN D s
/ \2/2

Marks and explanation
This response receives both marks (2 marks). It also shows how one cell has been clearly crossed
out.
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Ad(diitional information
When crossing out, make sure the response to mark is clear. Examiners can't choose between two

responses.

Response B
(c) Complete the table to show the result of 1001 0110 + 0101 0001

Marks and explanation
The lower nibble matches the mark scheme. (1 mark)

The top does not illustrate the carry. (0 mark)

Response C

O &) |
(c) Complete the table to show the result of 1001 01 10+ 0101 0001

Nty 2 16 & ¢ =t @
lUp 1 0 0 1 0 1 1 0
8 | 0 1 0 1 0 0 0 1

L\ ] o L | o] ||\

Marks and explanation
Neither the upper nor the lower nibble is correct. (0 marks)

Ad(diitional information

It's not always clear how a student has arrived at an incorrect response. In this case, the conversion
of the top pattern to 140 is incorrect. Therefore, the incorrect result has been converted back to
binary.
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Question 4d
Question 4d assesses students’ understanding of manipulating binary patterns.
(d) Convert the hexadecimal number 2A to 8-bit binary.
More information can be found here:
e Textbook — Topic 2.1 Binary
e Scheme of Work — Block 2, P10
The command word is ‘convert’. This command word requires applying a process to change the
representation of an artefact. For these type questions, it’s a good idea to show the working out.
Mark scheme
Question | Answer Additional Guidance Mark
Number
4(d) 1 mark for each nibble
0010 1010 2
Response A

(d) Convert the hexadecimal number 2A to 8-bit binary.

[00101010)

A
R @

Marks and explanation
The top nibble is correct. (1 mark)

The lower nibble is correct. (1 mark)

Additional information
This response has also shown the working out. This is helpful in demonstrating understanding.
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Response B

(d) Convert the hexadecimal number 2A to 8-bit binary.

2 = 0000 0010

A = 0010 000

Marks and explanation
The lower nibble has been converted correctly. (1 mark).

The upper nibble is not correct. (0 marks)

Response C

% - (d) Convert the hexadecimal number 2A to 8-bit binary.
(2)

Marks and explanation
The 2 has been converted to binary. The A, 10 decimal, has been converted to binary.
Unfortunately, they were added rather than being concatenated. (0 mark)

Ad(diitional information
The working out on this response would be useful for the teacher and student to see the
misconception. The final response is clearly identified with the squiggly underline.
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Question 4e(i)

Question 4e(i) assesses students’ understanding of bitmap images.

(e) Images can be represented as bitmaps.

(i) Define the term pixel"

More information can be found here:
e Textbook — Topic 2.2 Data representation
e Scheme of Work — Block 9, P13, P14

The command word is ‘define’. The meaning of the term is required. Students should remember to
use subject-specific terminology.

Mark scheme

Question | Answer Additional Guidance Mark
Number
4(e)i The smallest single point of colour in an image / picture element /
the smallest element of a bit-mapped image 1
Response A

(e) Images can be represented as bitmaps.

(i) Define the term ‘pixel.

Marks and explanation
The response has both ideas of a picture element holding a colour. (1 mark)

Response B

(e) Images can be represented as bitmaps.

(i) Define the term ‘pixel’
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Marks and explanation
A tiny square of an image is not enough to indicate that it is a picture element nor that it holds a
colour. (0 marks)

Additional information
Remember, always use subject-specific vocabulary. Be precise in the response.

Response C

(e) Images can be represented as bitmaps.

(i) Define the term ‘pixel’

Marks and explanation
Pixels are associated with colour, but the response lacks the explanation of that connection.
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Question 4e(ii)
Question 4e(ii) assesses students’ understanding of bitmap images.
(ii) Describe one way that changing the number of bits allocated to the colour
depth determines how an image is represented.
More information can be found here:
e Textbook — Topic 2.2 Data representation
e Scheme of Work — Block 9, P13, P14
The command word is ‘describe’. This use of describe requires a linked description where the first
mark is for a statement and the second is an expansion of that statement.
Mark scheme
Question | Answer Additional Guidance Mark
Number
4(e)ii A description to include two from:
Increasing the number of bits used for each pixel (1) allows more
colours to be represented in each pixel (1)
OR
increasing the number of bits allows more pixels to be used (1)
providing a greater level of resolution (1)
OR
Decreasing the number of bits used for each pixel (1) allows fewer
colours to be represented in each pixel (1)
OR
Decreasing the number of bits allows fewer pixels to be used (1)
providing a reduced level of resolution (1) 2
Response A

depth determines how an image is represented.

(i) Describe one way that changing the number of bits allocated to the colour

_lmage can have wore colowrs

74



Paper Information @ Pearson
Edexcel

Contents | About this booklet | How to use this booklet
QllQ2]|Q3|Q4|Q5

Marks and explanation
Increasing the number of bits is identified. (1 mark)

The effect of the increase is the linked part of the description. (1 mark)

Ad(diitional information
This response shows the technique of making a statement and then providing a linked part.

Response B

(ii) Describe one way that changing the number of bits allocated to the colour
depth determines how an image is represented.

(2)

Marks and explanation
Understanding that a wider range of colours is available earns a mark. (1 mark)

The additional mark would be for linking it to being the colours of pixels. (0 mark)

Ad(diitional information
A 'Describe’ requires a linked description. Make a statement for one mark and expand it for the

additional mark.

Response C

(ii) Describe one way that changing the number of bits allocated to the colour
depth determines how an image is represented.

Marks and explanation
A greater number of colours earns a mark. (1 mark).

The response is missing the second part of the linked description.

(2)
e M =
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Question 4f(i)

Question 4f(i) assesses students’ understanding of representing analogue sound in binary.

(f) Analogue sound must be converted into a digital representation.

(i) State the name for the height of a sound wave.

More information can be found here:
e Textbook — Topic 2.2 Data representation
e Scheme of Work —Block 9, P15
The command word is ‘state’. State requires short answers. In this case one word is sufficient.

Mark scheme

Question | Answer Additional Guidance Mark

Number

4(f)i Amplitude 1
Response A

(f) Analogue sound must be converted into a digital representation.

(i) State the name for the height of a sound wave.

(1)

Marks and explanation
Amplitude is the required response. (1 mark)

Response B

(f) Analogue sound must be converted into a digital representation.

(i) State the name for the height of a sound wave.
(1)

0/1

Marks and explanation
Although this response is not accurate, it is within the context of the specification point. (0 marks)
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Response C

(f) Analogue sound must be converted into a digital representation. @

(i) State the name for the height of a sound wave.

Sorle freanency

(1)

Marks and explanation
The sample frequency is not awarded. However, it is within the correct specification topic. (0 mark)

Additional information
The words at the front of the lines ensure both requirements are addressed. There is a great deal of
subject-specific vocabulary that can be learned using recall techniques such as flashcards.
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Question 4f(ii)

Question 4f(ii) assesses students’ understanding of representing analogue sound in binary.

(ii) State one benefit and one drawback of increasing the bit depth of audio.

Benefit ... e e e st

Drawback... e e et

More information can be found here:
e Textbook — Topic 2.2 Data representation
e Scheme of Work — Block 9, P15

The command word is ‘state’. State requires short answers. For two marks, it’s two short answers.

Mark scheme

Question | Answer Additional Guidance Mark
Number
4(fii One mark for the benefit: Do not accept increases

* Increases the accuracy of the representation (1) the quality

One mark for a drawback from:
+ Increases the amount of storage required (1)

e Increases the time it takes to download the audio file (1) 2
Response A
(ii) State one benefit and one drawback of increasing the bit depth of audio.
(2)
Benefit .. A’ ’OW-S . MOIG da/q /c‘ LI SJ ey
o ”r S g verwe o} SUwnd /o ke qecov= A’{y
Preseak | »

Drawback...... ﬂ“f ; ):’/f'g fzfl ("—" ” 5(7(@75:»

Marks and explanation
The response identifies that the accuracy of the representation is better. (1 mark)

The file size will be larger. (1 mark)

Ad(diitional information
This is a good use of subject-specific vocabulary, where it talks about the accuracy of the

representation in relation to the original.
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Response B

(i) State one benefit and one drawback of increasing the bit depth of audio.
(2)

Benefit........:.-..ﬁ..._‘ﬁ__._._. wmaseD €he @LU?UOCMQ/‘?/ R ——

TYnoMe T

Drawback | (AALD . UF A

Marks and explanation
The clearness or quality of the audio in playback is affected by many other factors, such as the

quality of the speakers. (0 marks)
More storage in a file earns a mark. (1 mark)

Additional information
The sound we hear in our ears is affected by many factors. From a computer science perspective,
the important factor is how closely the digital representation matches the original analogue wave.

Response C

Benefit. .. \M\e@%gka \...S4. V!
st YRGS

Marks and explanation
Again, quality has been identified as a benefit, but there are more subject-specific ways to describe

this. (0 marks)

The second part lacks identification of what increases in size. (0 marks)
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Question 4g

Question 4g assesses students’ ability to explore aspects of a scenario and make connections
leading to explanations or solutions.

() A company is designing promotional products for a band. Products include CDs,
toys, greeting cards and digital downloads. All the products use sound.

Discuss the choice of lossless or lossy compression for sound in these products.
Your answer should consider:

« the types of product
- lossless compression

« lossy compression.

More information can be found here:
e Textbook — Topic 2.3 Compression
e Scheme of Work —Block 9, P17

The command word is ‘discuss’. The command word requires exploration of a scenario using the
fundamental knowledge and understanding of areas of computer science.

The mark scheme is levels-based, which means it is a best-fit mark, rather than a set of bulleted
mark points.
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Question | Indicative content
Number
4(g) +« Compression reduces data used to represent the original sound
+ Both types require encoding and decoding
+ Lossy compression reduces the accuracy of the representation
* (Lossless - Reverse)
« Lossy compression increases the reduction in file size.
s (Lossless - Reverse)
+ Lossy better for online transmission of sound, e.g. streaming technologies as it takes less time to
download / can facilitate access by users with low-speed connections.
* Lossy better for cases where limited storage available, e.g. embedded systems (toys/cards)
« Lossless better for physical media (CDs), since it supports high quality audio.
« Lossy audio removes data representing frequencies that humans cannot hear (or are masked) so
they cannot tell the difference
+ Lossy compression can be variable so that different amounts of compression can be offered
depending on a user’s bandwidth.
Level Mark Descriptor
0 No rewardable content.
Level 1 1-2 Basic, independent points are made, showing elements of understanding of key concepts/principles of computer
science. (AO1)
The discussion will contain basic information with little linkage between points made or application to the context.
(AQ2)
Level 2 3-4 Demonstrates adequate understanding of key concepts/principles of computer science. (AO1)
The discussion shows some linkages and lines of reasoning with some structure and application to the context.
(A02)
Level 3 5-6 Demonstrates comprehensive understanding of key concepts/principles of computer science to support the
discussion being presented. (AO1)
The discussion is well developed, with sustained lines of reasoning that are coherent and logically structured, and
which clearly apply to the context. (A02)
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(6)
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eﬁocL

Marks and explanation

Good demonstration of subject-specifc knowledge and understanding.
products given in the context. Good level 3 response that meets all the
question. (6 marks)

Additional information

Knowledge tied to the
requirements of the

It is possible to gain very good marks in the discussion question by covering all of the bullets given
and tying that information to the context of the question. Remember do not write outside the area

given on the answer paper.
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Marks and explanation
Good application of knowledge to products. For a level 3 response, it should incorporate expansion

addressing the reasons for the choices. (4 marks)

Additional information
In the discussion question, remember to cover the bullet points, in context, and present justification

for the choices made.
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Response C

' (6)

Ll be e[l
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Marks and explanation
There are some good points of knowledge. There are no references to the products given in the

context of the question. Does not fully meet level 2 descriptor. (3 marks)

Additional information
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Always consider the context of the question. There is sufficient answer space to afford a full range

of marks.
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Some points of knowledge have been presented. There is application to the context of the problem

set out in the question. Therefore, only level 1 marks can be awarded. (2 marks)

Additional information

Bullet points are actually fine for this question. However, they must be tied back to the context for

level 2 and level 3 marks.
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Marks and explanation

There are some elements of understanding demonstrated here. However, they are in the context of
images rather than in the context of the question scenario. There is just enough to award a mark. (1

mark)
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Question 5

Introduction
Question 5 covers topic 4 of the specification, networks. The subtopics found here are networks and

network security

Question 5a

Question 5a assesses students’ understanding of network addressing.

O 0o o O

5 Networks

o N o >

(a) Identify the reason why all computers need a unique IP address.

Enables a firewall to protect devices
Identifies devices on a network
Increases the speed of transmissicn

Reduces reliance on the transport layer

More information can be found here:

e Textbook — Topic 4.1 Networks

e Scheme of Work — Block 6, P31; Block 7, P2

The command word is ‘identify’. This command word is used with multiple-choice questions.

Mark scheme

Question
Number

Answer

Additional Guidance

Mark

5(a)

B Identifies devices on a network

A is not correct because unique IP addresses do not enable a
firewall to protect devices

C is not correct because unique IP addresses do not increase the
speed of transmission

D is not correct because unique IP addresses do not reduce the
reliance on the transport layer
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Response A
5 Networks
(a) Identify the reason why all computers need a unique IP address.
(1)
B A Enables a firewall to protect devices
B B Identifies devices on a network
C Increases the speed of transmission
(4 D Reduces reliance on the transport layer
Marks and explanation

The option is not the required one. (0 mark)
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Question 5b

Question 5b assesses students’ understanding of network topologies.

(b) Describe one disadvantage of using a bus topology.

More information can be found here:
o Textbook —Topic 4.1 Networks
e Scheme of Work — Block 6, P35

The command word is ‘describe’. This use of describe is looking for a linked description where the
first mark is for a statement and the second is an expansion of that statement.

Mark scheme

Question | Answer Additional Guidance Mark
Number
5(b) If the main cable fails / is damaged (1) the whole network will fail

(1)

If more computers are connected (1) the transmission time is
increased / increased chance of data collisions (1)

Every computer receives all of the data on the network (1) causing
a security risk (1)

Response A

(b) Describe one disadvantage of using a bus topology.

I~

Marks and explanation
The whole network breaks earns a mark. (1 mark)

If the wire breaks, is just enough for the other mark. (1 mark).
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Ad(diitional information
The reference to 'wire' is vague. Remember to use subject-specific vocabulary, such as 'network
cable'.

Response B

(b) Describe one disadvantage of using a bus topology.

(2)

Marks and explanation
Data collisions are a disadvantage. (1 mark)

The reference to two devices does not imply that there are many connected to a network. (0 marks)

Additional information
Be as specific as possible with using the vocabulary in computer science.

Response C

(b) Describe one disadvantage of using a bus topology.

Marks and explanation
This is a vague response. There does not have to be a 'server' on a bus network. A machine can be
turned off without the communications going down. (0 mark)

Additional information
Think about the terminology used. Don't assume that server or client is translatable to any machine
at all. Those words have subject-specific meanings.

90



Paper Information Pearson
Edexcel

Contents | About this booklet | How to use this booklet
QllQ2]|Q3|Q4|Q5

Question 5c

Question 5c assesses students’ understanding of ways to protect files on a network.

(c) A company stores statistics about its business on a server.

Explain one type of access to the statistics file a student on work experience at
the company should be given.

More information can be found here:
e Textbook — Topic 4.2 Network security
e Scheme of Work — Block 5, P28

The command word is ‘explain’. It requires that a linked explanation be given. That is a statement
and an expansion. Try using the word 'because' in the response to ensure the expansion is provided.

Mark scheme

Question | Answer Additional Guidance Mark
Number
5(c) An explanation to include one mark for a type of access and one
mark for a linked reason, such as:

* To recommend read only (1) because the student cannot
accidentally change/delete the data / because the student cannot
share the data (1)

* No access (1) because the student cannot see any
sensitive/irrelevant information (1)

Response A

(c) A company stores statistics about its business on a server.

Explain one type of access to the statistics file a student on work experience at
the company should be given.

91



Paper Information @ Pearson
Edexcel

Contents | About this booklet | How to use this booklet
QllQ2]|Q3|Q4|Q5

Marks and explanation
Read only is the type of access required. (1 mark)

A reason for that choice is given. (1 mark)

Response B

erm?gh{-@l«angezf[gracc,io!ent

Marks and explanation
The response is actually the expansion required for a mark. (1 mark)

The response is missing the actual recommended access. (0 mark)

Ad(diitional information
Remember, the 'Explain' command word requires a statement and an expansion.

Response C

(c) A company stores statistics about its business on a server.

Explain one type of access to the statistics file a student on work experience at
the company should be given.

Marks and explanation
Username and password are required for network or machine access, not access to a file. Response

lacks type of access and expansion. (0 mark)
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Question 5d

Question 5d assesses students’ ability to create an expression to calculate values based on

transmitting files across networks.

There are 3600 seconds in an hour.

(d) Construct an expression to calculate the minimum transmission rate required to
transmit a 250 MiB file in exactly one hour.

More information can be found here:

e Textbook — Topic 4.1 Networks

e Scheme of Work — Block 6, P32

The command word is ‘construct’. This command requires the creation of an artefact. Students
should use subject-specific annotation, including symbols, rules, and syntax. As this is an arithmetic
expression, the normal rules of BIDMAS apply as well.

Mark scheme

Question | Answer Additional Guidance Mark
Number
5(d) ) Ignore conversion to
Total number of bits: Mbps etc.
250 x 1024 x 1024 (1
* X X (1) Award equivalent
e x8(1) expressions.
3600 as denominator (1)
Award all marks for the correct answer (582,542bps)
Example expression:
(250 x 1024 x 1024 x 8) / 3600 3
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Response A

(d) Construct an expression to calculate the minimum transmission rate required to
transmit a 250 MiB file in exactly one hour.

There are 3600 seconds in an hour, W\ﬁ)

I500e°e B

Marks and explanation
The value of 3600 is in the denominator. (1 mark)

The value of x 8 is in the numerator. (1 mark)
No marks as the conversion units are SI, not IEC. (0 mark)

Additional information
These questions will always require responses that recognise the difference in the base 10 and base

2 units.

Response B

(d) Construct an expression to calculate the minimum transmission rate required to
transmit a 250 MiB file in exactly one hour.

There are 3600 seconds in an hour.
Pl il b L

94



Paper Information @ Pearson
Edexcel

Contents | About this booklet | How to use this booklet
QllQ2]|Q3|Q4|Q5

Marks and explanation
The value of 3600 is in the denominator. (1 mark)

Additional information
The actual calculation does not need to be evaluated.

Response C

(d) Construct an expression to calculate the minimum transmission rate required to
transmit a 250 MiB file in exactly one hour.

There are 3600 seconds in an hour.

3)
nSmisSien Ve — % 3600 ~2SeMiB. .

Marks and explanation
The partial equation is upside down. If it were reversed, it would have earned a mark. (0 marks)

Additional information
Remember, the normal rules of BIDMAS apply to all arithmetic expressions. As many brackets can

be used as required to help make the logic clear.
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Question 5e

Question 5e assesses students’ understanding of network transmissions in the context of a client
requesting and receiving a web page.

(e) Complete the diagram to show the processes used to find the IP address of a web
server and download a page.

Include labels, arrows and numbers in your diagram to show the order in which
processes are carried out.

Browser

URL sent @

DNS server

Web server

More information can be found here:
e Textbook — Topic 4.1 Networks
e Scheme of Work — Block 7, P4, P5

The command word is ‘complete’. In this case, it is a diagram that is to be completed. The partially
complete diagram provides examples of the types of symbols that could be used.

96



@ Pearson

Paper Information
Edexcel

Contents | About this booklet | How to use this booklet
Ql|Q2]Q3|Q4|Qa5

Mark scheme

Question | Answer Additional Guidance Mark
Number
5(e) A drawing to include six from:
» Label showing IP address being returned to browser
« Arrow from Browser to Web server
e HTTP GET request labelled
* Arrow from Web server to Browser
» HTTP response labelled
* Correct order shown
Browser
Web server's
IP add URL
ey ()
DNS server rez;)rcTrf; e HEqF:JeGSET
Web server
6
Response A
Browser
p
ﬁ o A
= [
Q
g P
S S | P addeess URLsent (1)
& [o) feluined G D @
c v i easnte poo e ———
=3 & NS Lontadke =
o s aVnG e Y !
i = Y _Zé v DNS server M ewer DN Ry
NS
o & &
% b S secom. se(ver,
% Y g - fesolWes donawm
o So 9 g name aed @
5 4 oA 3 5 rRummns W . N\
2 o2 2
P - =
i i
>“J
_‘§ Web server
L
Marks and explanation

Label showing IP address returned. (1 mark)

Arrow from browser to web server. (1 mark)
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Get request missing. (0 mark)

Arrow from web server to browser (1 mark)
HTTP response missing. (0 mark)

Order is accurate. (1 mark)

Ad(diitional information
A very good response, with added clarification to ensure that the examiner understands the logic.

Response B

Browser

Changes VAL
(Www) to
TP addres and
ends £ €0

DNS server

Asks 7 @

the paqe
Va :
L
Web server i
Sends the (g
\\'
poge bac « O 3 / 6
Marks and explanation

Label showing IP address returned. (1 mark)

Arrow from browser to web server not labelled correctly nor in the correct order. (0 mark)
Get request missing. (0 mark)

Arrow from web server to browser (1 mark)

HTTP response missing. (1 mark)

Order is accurate. (0 mark)
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Ad(diitional information

The response has the idea of dealing with the IP address and its location in the sequence. Further it
indicates that a request is made and a page is returned. The components doing those jobs are not
accurately identified nor is the sequence in order.

Response C

Browser &
L,

URL sent @

st
DNS server

fage

- Web server

2/6

Marks and explanation
The response has the idea that the browser asks for a page (bullet 2). (1 mark).

It also has the idea that a page is returned from the server (bullet 4). (1 mark).
There are no accurate labels nor sequence ordering.

Ad(diitional information
The question asks specifically that the order of operations is included in the diagram.
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Response D

Browser

\Q Qi\..\( e URL sent @

DNS server

)
€
v %‘\&

2|

Web server

Marks and explanation
There is a mark for the IP being sent back from the DNS. (1 mark)

Ad(diitional information
When diagrams need to be completed, it’s a good idea to use the same types of symbols already
used on the diagram. The meaning of any additional symbols should be made very clear.
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Creating a question

This section has been created to aid teachers, both new to teaching computer science and those
more experienced, to understand the requirements of practical, onscreen assessment, as featured in
Paper 1 of the Pearson Edexcel GCSE (9-1) Computer Science qualification.

This section demonstrates how to create a question, like the ones in Paper 1, that can be used by
teachers and students in the classroom.

Basic rules

The best advice for creating questions is to think about the process in reverse. Don’t write a
guestion; write the answer you want to get. This might sound counter intuitive, but it will help focus
your mind precisely on what you want to achieve in the question. The more specific the question,
the more precise and predictable the response.

The next two slides are going to take you through an example, using these six steps.

Choose a specification point or topic
Choose a recall or application type question
Write a general answer first

Choose a command word

vk wN e

Refine the answer to fit the command word
6. Write the question last

Example 1: Representation of sound

e Choose a recall or application type question

o We'll choose a recall question, so the students only have to remember and relate facts.

e  Write a general answer first

e Why can analogue sound not be reproduced on a computer?

e Choose a command word

e The choice of command words is quite open. A ‘state’, ‘describe’, or ‘explain’ seems
suitable. An ‘identify’ multiple-choice question would also work.

o Let’s choose a command word that requires linking. ‘Explain’ is a good option.

e Answer

e We should write the answer we want next. It doesn’t need to be in any formal way. Just
write a general answer. Make sure you use good subject-specific terminology, though.

e Continuous wave, converted based on amplitude, sampled at points, converted to binary,
some parts can’t be sampled

e Refine the answer to fit the command word

e Read the command taxonomy to understand the requirements of the command word. Look
at examples of questions on the specimen papers that use the same command word.

o Refine your answer to fit the format, the number of marks, and the construction of the
responses. In the case of ‘explain’, the response should be two marks, a statement and a
linked expansion.
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e Only parts of the continuous wave are sampled because readings are taken of the amplitude
at set points/intervals.

e The amplitude of some samples may not be represented because there is a limit to how
many different values the bit-depth can represent.

e  Write the question last. Always start with the command word.

e Explain one reason an analogue sound is never fully reproducible in a digital format.

Flowchart

This flowchart can help you with the process of creating questions and mark schemes like the ones

in Paper 1.

Choose topic

I

Choose recall or
application question

Write the idea for a
question, not formal

l

Write the answer, not
formal

]

Choose a command
word (taxonomy)

»

Refine answer into a mark scheme
(fits command word, format, marks)

Does mark
scheme
really fit the
command
word?

¥

Write question using
command word

Does the
question
give mark
scheme

esponse?.

Yes

Add alternatives to
mark scheme

Exam technique

Requirements of the command word taxonomy
The ‘explain’” command word requires a linked response. Use joining words such as because,
therefore, and so that to ensure that the second part of the response is provided.

The ‘describe’ command word may require a description of a process or a list of characteristics.
When used with a word that includes ‘different to’ or ‘differs’, then a contrast is required. Both
areas set out in the question should be included. Use joining words such as on the other hand or
whereas to ensure both parts are provided.

In the discussion question, it is important that responses be developed. A bulleted list of facts will
earn some marks, but for more, the facts need to be addressed in the context of the question.
Applying knowledge to the content of the scenario will achieve the highest marks.

Format of questions

Pay attention to words in bold or quote marks in a question. The emboldened numbers will help
determine how many different response points are required. The emboldened words will show the
important contexts required in the response.
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In questions requiring arithmetic, the final result does not need to be calculated. It’s not even
necessary to reduce an expression. In many cases, the logic of the expression is clearer without
reducing. This is especially true when working with units of storage or transmission.

When notation has been used in a question, such as 0s and 1s in a truth table, then use that notation
throughout. When students need to choose their own notation, it’s recommended to use a
conventional notation such as T/F. Clearly indicate both states. A tick or a blank are not
conventional, so have no clear meaning in computer science.

General
Keep all writing inside the grey borders on the paper.

Make writing as clear as possible. This might mean writing a bit larger than normal. It’s just fine to
print; joined up writing is not required.

If a response is to be ignored, just draw a line through it.

Attempt to answer every question.
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