Lead Examiner Report
2001

January 2020

L3 Qualification in Computing

Unit 2: Fundamentals of Computer
Systems




Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the world's leading learning
company. We provide a wide range of qualifications including academic, vocational,
occupational and specific programmes for employers. For further information visit our
qualifications website at http://qualifications.pearson.com/en/home.html for our BTEC
qualifications.

Alternatively, you can get in touch with us using the details on our contact us page at
http://qualifications.pearson.com/en/contact-us.html

If you have any subject specific questions about this specification that require the help
of a subject specialist, you can speak directly to the subject team at Pearson. Their
contact details can be found on this link:
http://qualifications.pearson.com/en/support/support-for-you/teachers.html

You can also use our online Ask the Expert service at https://www.edexcelonline.com

You will need an Edexcel Online username and password to access this service.

Pearson: helping people progress, everywhere

Our aim is to help everyone progress in their lives through education. We believe in
every kind of learning, for all kinds of people, wherever they are in the world. We've
been involved in education for over 150 years, and by working across 70 countries, in
100 languages, we have built an international reputation for our commitment to high
standards and raising achievement through innovation in education. Find out more

about how we can help you and your learners at: www.pearson.com/uk

January 2020

31769_2001_ER

All the material in this publication is copyright
© Pearson Education Ltd 2019

@Pearson @ P carson


http://qualifications.pearson.com/en/home.html
http://qualifications.pearson.com/en/contact-us.html
http://qualifications.pearson.com/en/support/support-for-you/teachers.html
https://www.edexcelonline.com/
http://www.pearson.com/uk

Grade Boundaries

What is a grade boundary?

A grade boundary is where we set the level of achievement required to obtain a certain
grade for the externally assessed unit. We set grade boundaries for each grade, at
Distinction, Merit and Pass.

Setting grade boundaries

When we set grade boundaries, we look at the performance of every learner who took
the external assessment. When we can see the full picture of performance, our experts
are then able to decide where best to place the grade boundaries - this means that
they decide what the lowest possible mark is for a particular grade.

When our experts set the grade boundaries, they make sure that learners receive
grades which reflect their ability. Awarding grade boundaries is conducted to ensure
learners achieve the grade they deserve to achieve, irrespective of variation in the
external assessment.

Variations in external assessments

Each external assessment we set asks different questions and may assess different
parts of the unit content outlined in the specification. It would be unfair to learners if
we set the same grade boundaries for each assessment, because then it would not take
accessibility into account.

Grade boundaries for this, and all other papers, are on the website via this link:

http://qualifications.pearson.com/en/support/support-topics/results-
certification/grade-boundaries.html

Unit 2: Fundamentals of Computer Systems

Level 3
Grade Unclassified N grade
Pass Merit Distinction
Boundary
Mark 0 11 23 36 49
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Introduction

This is examination is now well established with this having been the sixth
examination of Unit 2 (Fundamentals of Computer systems) for BTEC Level 3 National
in computing which became available for first teaching in September 2016.
Examination opportunities will continue to be available for this unit twice a year in
January and May/June. This unit is a mandatory unit for all learners studying either the
Extended Certificate (360 GLH), Foundation Diploma (510 GLH) or Extended Diploma
(1080 GLH).

This unit, along with Unit 1 (Principles of Computer Science), are assessed through a
written examination paper. The examination is designed to test learners’
understanding of computer systems within a range of contexts. The paper is divided
into four main questions, each with a number of sub parts. Each main question is
based around a unique scenario; each scenario is outlined at the beginning of that
question and additional information and/or stimulus is provided with individual parts
as required.

While appropriate credit is given for learners who demonstrate appropriate ‘stand-
alone’ knowledge, more successful learners can apply their understanding to the
scenarios provided in the question.

The paper is designed to assess the full grade range of the qualification; as such the
paper is ramped so that it gradually increases in difficulty as the questions progress
with a higher percentage of ‘Pass’ targeted marks in the earlier parts of the paper and
the higher-grade questions towards the end.



Introduction to the Overall Performance of the Unit

While detailed analysis of specific questions in the paper appears later in this report it
should be noted that overall learner performance in this series improved significantly
compared to the January 2019 series and performance was broadly similar to that of
the summer 2019 series

Understanding of the basic subject knowledge and vocabulary was an area identified
as one of concern in previous examination series and there continue to be pockets of
learners showing significant gaps in basic computing terminology and shortfalls in
knowledge from the core content of the specification, which prevents learners form
accessing marks in a number of questions.

Improvement continues to be seen in exam general exam technique, learners are
aware of the requirements of most command verbs, and as a result their answers are
usually structured and presented in an appropriate way. Many learners still appear to
struggle when responding to ‘Describe how..." style questions, where learners often
failed to show the required technical understanding to adequately provide technically
accurate descriptions of how technology work (for example see Q3a).

It was pleasing to see that in this series there was a evidence of some improvement in
the quality of responses in the extended writing questions, in particular in Q4a and
Q4b, with a much greater range of responses seen. A greater number of learners
were able to provide responses of sufficient quality to access the middle and upper
mark bands.

Centres are reminded that the extended questions are designed to differentiate
across Pass, Merit and Distinction, therefore when preparing learners they should be
aware that to access the middle and top mark bands, responses should demonstrate
good subject knowledge that is applied in context.

While it was clear that some centres have made use of a range of support materials,
such as the sample assessment materials, there was still a pocket of learners
repeated answers verbatim from sample materials/past papers when presented with
similar topics. While these learners were able to demonstrate some understanding
and were duly credited, these responses were often not applied to the given scenario
and therefore often only demonstrated superficial understanding. Centres are
encouraged to work with learners in exploring Computing use in a range of scenarios
and adapting responses to suit these scenarios.
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Individual Questions

Q1a

Performance on this question was generally good with most learners able to access
marks and the majority gaining at least 2 out of the three marks available.

Q1b

Performance on this question was generally very good with most learners able to
provide a 2 mark linked response (e.g. ‘The signal is being blocked (1) by the roof of
the building (1)). However, while most learners were able to provide appropriate
responses to gain marks, many often showed a lack of technical understanding about
the technicalities of the core technology (GPS). Centres are advised that they should
ensure learners have sound understanding of HOW specific technologies work and
not just what they are. The list of technologies that should be covered can be found in
the Technology Update'.

Q1c

Performance on this question was quite disappointing with many learners not
providing responses that were able to gain credit. Where learners were not able
to gain marks this was usually due to misinterpreting the question, most
commonly learners explained the use of RFID tags rather than an alternative
method as required by the question. Centres are encouraged to work on
developing examination technique with learners to help them ensure that they
can access the requirements of the question, for example highlighting or
underlining key words (in particular the commands) can be a useful technique.

Where learners did access marks, there was a general improvement in the quality
and structure of answers, with many learners providing linked responses that
were able to gain at least 2 marks.



Q1c Example Response:

() The managers of the park have placed Radio Frequency Identification (RFID) chips
in signs around the museum,

The handheld device can scan for the RFID chips. This will allow users to access
information relevant to a specific location when GPS does not work.

Explain one other way the device could be used to solve this problem,
(3)

TRt parl o manafer.  Oan.. platr. AR (CodeS. nexr . o
Mot attrnction .ty cen. . £ Tade Inftell e @R Cote

Scennt?  @n._ tht  herdhetd  dearitr. 4o Ser when GPS

deesat  auerk  bhey . Len . S6n_ the  Cede . Gnd...

Commentary

QR codes (1)

Scanner on the handheld device ...scan the code (1) - Alternative wording for ‘the
device could scan'.

And get the relevant information (1) - enough to award ‘load specific information’
as it shows and understanding of the whole process as part of a linked response.

3 marks total

Q1d

This response was very well answered by learners with most accessing at least 1
mark and the majority of learners able to provide a linked response to access
both available marks.



Q1e

The overall improvement in the structure of ‘explain’ style answers was evident
for this question with the majority of learners able to provide a linked response to
gain 2 out of the three marks. A pleasing number of learners were able to access
all three marks for this question, but developing learners’ ability to produce more
extended linked responses should continue to be a focus for centres. Centres are
advised to make use of the training materials and ‘pre-recorded events’ that are
available on the Pearson website.

Q1e Example Response 1:

(e) The device will output the audio to headphones.

Explain one reason why the device uses headphones instead of speakers.

(3)
Using . heodphones. . allows.  each  uec fo lsken
Ao Deaax. owan  ovees onfovnnoh on Odher
Mo ong indenuped By onwee prople’s
donice W&W@Qh{r&dw*@m% net.

Nowe o bk in. Speakes @ ond or\gja

Peodphone K

Commentary

‘listen to their own devices' (1) - alternative wording for ‘Audio is provided to that
user only’.

‘rather than being interrupted by other people’s device’' (1) - awarded against
‘audio is not mixed up'.

2 marks awarded
This response could be further developed by extending the response with
consideration of the impact for example:

‘listen to their own devices' (1) ‘rather than being interrupted by other people’s
device' (1) which may make it difficult to hear the content’ (1)
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Q1e Example Response 2:

(e) The device will output the audio to headphones.

Explain one reason why the device uses headphones instead of speakers.

Speouee S WL come. . 0ur . 1ow, ond. wdin..

OThes  SUINAD NS ASISS 4

CUAALUS . TN muqtenpaaqw

(

Commentary

‘other surrounding noise’ (1)

‘may not be able to hearit’ (1)

"Allows them to listen peacefully" (1) enough to award for audio provided to that

user only.

3 marks awarded



Q1f

The performance on this question was not very strong, with the majority of
learners unable to move beyond providing only a single drawback which was
often not expanded. A lack of understanding of the different interfaces appeared
to be at the heart of the problem, for example many learners’ responses showed
that they didn't know the difference between command line interfaces and menu
based interfaces.

Q1f Example Response:

(f) The device uses a menu based interface.

Explain two drawbacks of using a menu based interface.

(4)
J;)( r10-7 Eﬂt‘”f LA Z _twe Yo nav jn"'!
f‘i-roy He Mc_y\q,\:g tﬂf 3“"" User (s axﬂevvijsf'?ﬂ;
__ C{uul . Sé?etlJLc_ fhm er S 6 s net ekl
) mﬁu m..}‘/ _________________________________ never gah  ohat Koy ace  ofter. ..

2 It s -!c::ss /eay‘iﬂ/? C{‘M‘ .Ofﬂ €. bseo Mﬂﬂsf’
o e \az. have . freable. _reach; Mo:( cmpaﬂ(' NeANS .

thea . e 0. AMAges. . OC g ...__,a'ucf aphich

cuuskruk‘c-tte C?hcﬂ and wﬁlc o clewr L&)&o,fe '{bc%

Commentary

Response1:

‘take a long time to navigate’ (1) - alternative wording for ‘Can be inefficient’
‘though all the menus’ (1) - awarded against ‘as user may have to go through sub
menus'

Response 2:

‘Less engaging for..those that may have trouble reading’ (1) - Awarded against
‘less accessible’

‘as there are no images' (1) - Awarded against ‘less likely to use icons’

4 marks total
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Performance on this question could be improved in some areas, in particular the
way in which technical ideas are expressed. Learners overall performed quite well
in what was designed to be a challenging question designed to differentiate
across all grades. Learners generally could identify that the single-user single-task
OS reduced access to system settings or reduced multi-tasking, where many
learners were also able to expand upon these points. Where learners were less
successful, and where centres should focus on supporting learners, is in how
learners express a point. In particular, many learners did not go beyond repeating
the question for example ‘it means it can only perform a single task so it is more
secure’.

Q1g Example Response 1:

(g) The device uses a single-user single task operating system.
Explain why using this type of operating system could improve security.

(3)
o Recause.. bthe.  device 1S tockeck. . Lo . .
Jésﬂqg/fztcamscmpusefs
edoing.._oliCous......... ackivities....on. U cnd. .
Commentary

‘locked to its task’ (1) - awarded against ‘to restrict tasks/access/permissions’.

‘stop users doing malicious activities' (1) alternative wording for ‘to prevent
malicious software/actions’.

2 marks awarded
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Q1g Example Response 2:

(g) The device uses a single-user single task operating system.
Explain why using this type of operating system could improve security.

Commentary

'allow for one user to do one thing only' (1) - enough understanding shown to
award against 'restricts the number of tasks it can perform’.

‘cannot access unauthorised information’ (1) - Marked against ‘restricts access'.

‘hard for someone to hack the main server (1) - enough to award against ‘to
prevent malicious software/actions’.

3 marks total

Although it was thought that the learner had clearly demonstrated enough to be
awarded the marks. The clarity of the response could have been improved. As a
teaching activity you may wish to use this with your learners and get them to
suggest ways in which the wording of the response could be improved.
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Q2a

Performance on this question was very disappointing with many learners not
providing any credit worthy answers. What was striking here was the significant
gaps in basic, core subject knowledge. In particular, many learners did not have a
clear grasp of the difference between input and output devices. Where learners
did show an understanding of input devices, many did not meet the demands of
the question and suggested things that were not appropriate to the way the
system worked as listed in the given system specification.

Q2b

Learner performance on this question was also quite disappointing with many

learners not accessing marks. Where did gain marks responses typically did not
move beyond identifying that an array would hold data of a single data type, in

this case a string, appropriate expansions were not often seen.

Q2b Example Response:

(b) The number plates will be stored in an array.

Explain why an array is a suitable data structure to use.

(3)

AN S INY.Y, Vo - /€ T PP AV Vi e ppskcocd
@}HMM.\VLSMLDV@H%Q SN JOVH TV G—

U0 UC. XY WO S-S o1 )i, B Cvﬂwxnﬁ e

Commentary

‘all the number plates are string’ (1) - enough to award against ‘All data will be of
the same type’'.

‘hold them all under the same name’ (1) - Awarded against ‘so you can store them
using a single identifier’.

2 marks awarded
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There is an attempt to extend the response further with a 3™ point but this does
not show sufficient understanding to gain an additional mark.

Q2c

This question performed quite well with many learners able to achieve at least 2
out of the 4 marks available. Typically learners were able to identify the need to
connect to a bank or similar to process card payments but were often not able to
provide a second reason. Where learners were less successful it was when their
responses were not clearly referencing the use of external resources/data. For
example, many learners talked about accessing the number plates of the cars in
the carpark but did not make it clear why or when this might be externally stored
rather than stored locally within the system.

Q2d

This question was generally very well answered by learners with most learners
being able to identify an issue with compressing images (typically ‘loss of quality’),
the majority of learners were able to provide a valid expansion (typically ‘making
the plate more difficult to read’).

Q2e

Learner performance on this question was quite varied. While most learners were
able to access at least one of the four marks available and many were able to
access a second mark, very few accessed marks beyond this. Typically, learners
were able to gain marks for providing a suitable logical statements in boxes A and
B but often could not provide a suitable calculation/formula for box C. Where
learners failed to gain marks in boxes A and B this was either due to incorrect use
of > and ‘<’ often getting the logic the wrong way around, and also a common
error in box A was checking for ‘less than 30’ rather than ‘less than or equal to 30'.

Q2f

Learner performance on this question was generally quite good, with the majority
of learners able to gain 2 out of the three marks available. Typically learners
provided quite well drawn flowcharts with appropriate use of symbols, correct
use of a decision box to test the ‘paid?’ condition which led to appropriate
outcomes. Where learners tended to do less well, was the sensor check. Many
learners did not use a decision or a loop to keep the sensor checking until a car
approaches the barrier.
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Q3a

Learner performance on this question was quite disappointing with very few
learners unable to move beyond a single mark, typically for identifying that an
instruction set provides a set of specific commands. Generally learners had
significant shortfalls here in their technical knowledge, with many learners
responses related to device drivers rather than instruction sets.

Q3b

Performance on this question was quite disappointing with many learners leaving
the question blank. Where learners did respond, they typically demonstrated an
understanding of that registers are high speed memory locations, and made
some reference to specific registers. More successful learners were able to
distinguish between specific special registers and general purpose registers and
use examples to support their response. Again however there were often
significant shortfalls here in their technical knowledge which hampered learner
performance.
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Q3b Example Response 1:

(b) Analyse how the functions of registers impact on the way computer systems work.
You should consider general registers and examples of special registers in
your answer,
(6)
| .Kg:/.r;’/’é—’. v are g inaredibly useg vl e
_hat f'fﬂefy slore ;f’wa// &(ﬁ/;,;wﬂ short
Viee, =
The Me_maﬁz__ Address /%a sler ( /MK ) ) g2t
é’mmp{ﬁf&/ ¢ V1EZAS fo. slore€ an vdu&&‘
wanddress in Imemarly (ob O CCly. inleral Ficks,
Eﬂf/ mffftﬁ-ﬁﬂd( .. %;kﬁ?{;/, 15 FJ/E:& [ 50 Fhpe
bys P em. can. Oz 1 /e, . gy sepen =/ rz. /i‘ €. aﬁaé L
Feheen We relafress rEgiklet>, cetr uffrf
ﬁy.ff’t"n"f éwcw” €. aff:#’“ 7 ,L,.,g/ : mc?ffﬂ#
wmfﬂ/cx /15 V4 / AS /1101;, €LO¢’({"L/ o/ 2

becomes S iore Lﬁmfﬂcf —

Commentary

Knowledge and understanding.

The response shows a sound understanding of the subject matter. It is technically
accurate throughout but the scope of the answer is limited.

Breaks the situation down

The response has broken the situation in to smaller parts and has the purpose of
registers and covered a specific example (MAR).

Analysis

The response provides descriptions of the points made and there is an attempt to
expand these and make linked points.

The response however does not cover both special and general register, so using
best fit the response is placed in the middle mark band.

3 marks awarded
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You should consider general registers and examples of special registers in
Aaces A

your answer.

(b) Analyse how the functions of registers impact on the way computer systems work.

Q3b Example Response 2:




Commentary

Knowledge and understanding.

The response shows a sound understanding of the subject matter. It is technically
accurate throughout.

Breaks the situation down

The response has broken the situation in to and has made points that are all
relevant to the situation/scenario of the question. The points made are supported
by well-chosen and appropriate examples

Analysis

The response provides some analysis of the points made and considers how the
identified registers impact on the performance of the system as a whole.

6 marks awarded
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Q3c

Performance on this question was also disappointing with again a significant
number of blank responses seen. Where learners did provide a response, these
often did not go beyond defining what the stored program model is or providing a
description of Von Neumann or Harvard architecture. Where learners were more
successful, they were able to consider the wider implications of the stored
program model and how this made computers available to more people.
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‘BTEC

Q3c Example Response:

(c) The stored program model revolutionised computing and was a key factor in
making computer systems available to all.

Discuss the factors that support this statement.
(8)

_ﬂ Sleed pcc}?(ﬂﬂ ?*-*‘DC;E(« ﬂﬂﬂ'-«:re&( Cﬂ“ﬁf}fﬂ
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dete  ond  nsfrechas Sepecatels nvai;u He
Askcuskpas hmdx e dota 1o howe Heo adelress
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Commentary

Knowledge and understanding

The response shows a good understanding of the technical concepts relating to
the stored program model.

Relevance to the context

The points made are all relevant to the stored program model but reference to
the concept of making computing available for all is less well covered.

Discussion

The points made are expanded upon and the ideas linked together. However, the
second half of the response becomes more of a description than a discussion.

The response is placed in mark band 3

Due to only limited reference to ‘making computer systems available to all' the
response is paced at the bottom of the band rather than the top.

7 marks awarded

Q4a

Learner performance on this question, and Q4b, showed improvements relative
to questions of similar demand in previous series. Generally learners were able to
provide answers that showed a good understanding of the subject matter and a
greater number of learners progressed in to the higher mark bands than
previously on such questions.

Where learners did less well they typically did not support their responses with
specific examples of technologies that would be relevant, and what would need to
be considered in relation to, or how these would impact on, the factors listed in
the question (i.e. ease of use, performance, availability, accessibility).

While progress is clearly being made in relation to extended responses there are
still areas of focus that centres should address with learners.

1. The extended questions are an opportunity to demonstrate deeper knowledge.
Centres should work with learners to develop ideas and expand on points made.
Using examples and reasons where appropriate

2. More successful learners make use of the context provided. To access the higher
mark bands knowledge from the specifications core concepts should be
considered and applied to the give scenario.
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Q4a example response:

4 Ramesh owns a small tech development company.

He plans to make a wearable fitness tracker that would link to a smartphone app
ar computer.

(a) Ramesh must choose appropriate hardware for the fitness tracker.

Discuss the factors Ramesh should consider so that the hardware he chooses
gives a good user experience. ’

Some of the factors you may want to consider are ease of use, performance,
availability and accessibility, but you may want to consider other factors.

You should use examples to support your discussion.
(10)

Cannesn  wall - Peed  Woa (pa. CaPabl
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O herwite . The laerrcn X he  Clon, T
reSPund gt Wt \weald  Wuke 1T
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_ Comtpde  the  devife  While  eXerfizivy
Tv  pfamfMe: o towh  fireen . haighT
be Wahle  (f  The inleriewe  ony W
A, Few  opTiong  lwweler du® To e
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Commentary

Knowledge and understanding

The response uses accurate technical language and makes valid and correct
points throughout.

Relevance to the context

The points made are all relevant to the scenario (fitness tracker) and there is good
consideration of user experience.

Discussion

The points made are explored in greater detail and example are used effectively
to support the response.

The response fully meets the descriptor for mark band 3

10 marks awarded

@ Pearson 23



Q4b

Again, there was marked improvement in the quality of responses when
compared to similar extended questions in previous series, with a higher
percentage of mark band 2 and mark band three answers. Typically, learners
made good use examples of hardware that could be used to collect data, but
coverage of software was less well done.

Where responses could be further improved is in relation to ‘discussion’. Often
responses were a series of descriptions of isolated points rather than
consideration of a number of different issues/pros/cons that relate to a point
made and how these might interrelate to other issues which is required for a high
quality ‘discuss’ response.
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‘BTEC

Q4b example response:

(b) The wearable fitness tracker will collect a range of data that includes:
« types of exercise completed
= duration of exercise

+ user's heart rate

+ number of steps taken per day

» distance walked/run/cycled.

The app must then allow the user to analyse this data.

Discuss how hardware and software would be used to collect and process data.
(12)
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Knowledge and understanding

All the points made are accurate and show a detailed knowledge and understanding
of the subject matter.

Relevance to the context

The points are relevant to the context in the question, the response covers both
hardware and software, as well as a collection and processing of the data.

Discussion

There is expansion of the points made and the discussion links how the hardware and
software will work together.

Placed in mark band 3

12 marks awarded
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Summary

Overall learners’ performance showed some areas of improvement in quality and
structure of response, while the mean mark remained similar to Summer 2019.
Improvements in this series were seen both in terms of level of knowledge and
examination preparation.

Based on performance in this examination series, learners are offered the following
advice to help continue this improvement:

e Continue to develop understanding of key terminology used in the unit so that
you are able to access the context of the question. In particular the more
technical topics.

e Improve the quality of technical descriptions, by ensuring you have a good
depth of understanding of how technologies work to improve response to
‘describe how..." type questions

e Further support on the requirements of command verbs can be found in the
specification and in training materials published on the Pearson website.

e Ensure that when providing answers/information your response is applied to
the given context.

e For shorter response questions (5 marks or less), make note of the number of
marks available this will help you identify the number of points you need to
make. For example, a 4 mark ‘Explain one..." style question would need to make
at least four linked statements, three of which expand/exemplify understating
of a single point.

e When producing extended writing responses (6 marks or more) ensure you
consider a range of points, each of which should be expanded or supported
with examples and applied to the given context.

e Use the sample assessment materials, previous papers and sample marked
learner work, when preparing for the examination. This will allow you to
become more familiar with the style of the paper and the way in which you
should respond to different types of questions.

e Make use of the Technology Update’ which is published on the BTEC website
ready for the start of each academic year. This document defines the scope of
the technologies that may be used in examinations such as defining the range
of ‘common protocols’, ‘Input devices' ‘utility software’ etc. and should be used
in conjunction with the specification when planning and delivering content.
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