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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 1: Principles of Computer Science

Level 3
Grade Unclassified
P M D
Boundary Mark 0 21 36 51
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Introduction

This was the fourth examination season for Level 3 BTEC Computing Unit 1 Principles
of Computer Science 31768H.

This unit is assessed through a single written examination which is two hours in
length and the number of marks available is 90.

This unit is a mandatory unit for all learners studying the extended certificate,
foundation diploma, all diplomas and the extended diploma.

The examination for this unit will always contain four sections and each section will
have a scenario that will be used throughout the whole of that section. The scenario
will be clearly stated at the beginning of each section.

Each section is broken down into sub-questions which will then test learners on
different areas of the specification and learners should be expected to apply their
knowledge to the scenario.

Learners will be given an information booklet. They will be instructed to look at
individual parts / sections of this during the examination in order to answer
questions.

The information booklet may give learners:

Information about problems that they need to solve.

Programming code for them to interpret, analyse or evaluate.
Requirements or designs for a new program that is needed.

i S

An algorithm for them to interpret, analyse or evaluate.

At no point during the examination will learners be expected to write code in a
particular language. Learners will only be given small pieces code to interpret,
analyse or evaluate. Any code given to learners in the examination or information
booklet will be written in C Family, Visual Basic, Python 3.4 or HTML 5.

All sections of the examination paper provide differentiation at all attainment levels

and the paper is designed to be ramped in difficulty so that a larger percentage of
higher grade marks are allocated to the later stages of the paper.

@ Pearson
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Introduction to the Overall Performance of the Unit

The overall performance of learners in the January series was similar to the 1801
examination series for this unit. The average mark per candidate has risen very
slightly which shows that centres are better preparing learners for the rigor of this
exam. However, there is still evidence to suggest that there are still a lot of learners
who are not fully prepared to take this examination.

It is worth noting that the recommended Guided Learning Hours (GLH) for this unit is
120. It is recommended that centres ensure that this amount of time is used to
ensure that learners are equipped with the knowledge to allow them to answer a
range of different questions covering the whole specification.

While learners did not perform well on some of the longer questions, overall the
performance on the shorter response questions appears to have improved with
many learners picking up some marks on each short answer question. The
performance on the extended questions has remained in line with the previous
exam season. Learners still do not fully understand the demands of the higher order
command words such as discuss, analyse and evaluate. Learners were not able to
meet the demands of these higher order command verbs which resulted in many
learners achieving lower marks on the extended questions.

Common Misconceptions:

Below is a list of common misconceptions that lots of learners have and it is
therefore advised that learners address these misconceptions during their exam
preparation. These should also be read in conjunction with those stated in previous
lead examiner reports for this unit.

« Many learners seemed to get confused between a bubble sort and quick sort
which gave many learners difficulty with the two questions associated with
sorting.

«  While learners generally had good knowledge of For loops and the exit
command, many learners did not take account of the fact that that a FOR loop
would repeat a set number of times.

« Many learners confused the simple mathematical operators, less than and
greater than.

@ Pearson
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Individual Questions

The following section considers each question on the paper, providing examples of
learner responses and a brief commentary of why the responses gained the marks
they did. This section should be considered with the live external assessment and
corresponding mark scheme.

Question 1a (3 Marks)

The majority of learners gained three marks. Most learners were able to identify
reasons why telephone number show in the information booklet would need to be
stored as a string going to type.

Some learners however struggled to find a third reason is often suggesting that an
integer could not hold enough digits, or almost a string would be easier to store in
memory

1 Jonty is a window cleaner. He would like a program to help manage his business.

Figure 1 in Section 1 of the Information Booklet shows some sample data about
his customers.

(a) State three reasons why ‘Telephone Number’would be a string data type instead
of an integer,
(3)

Reason 1:

An. Ta bgc(Cm\m(:bbut _____ M\.0.0‘thfc,c&s
GS‘A’»\:\)W\ T

Reason 2:

_brackets. uy herx

Reason 3:

A nger  Connot | have StchceAuhe—m ...... al. . asev

3 Marks awarded for:

“Cannot start with zero” 1 Mark

@ Pearson
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“Special symbols like brackets” 1 Mark

“Integer cannot have spaces” 1 Mark

When marking, examiners are reminded to look for answers holistically across the
whole of the question.

Question 1b (2 Marks)

Most learners gained two marks. Most were able to accurately able to interpret the
reason use of date of birth by stating that age changes and date of birth does not.
Some learners went further and extended the answer to incorporate the discount
being given when the person passes their 65" birthday

Jonty would like to offer customers over the age of 65 a 25% discount.

(b) Explain why Jonty would store a customer’s date of birth rather than storing
their age.

(2)

2 Marks awarded for:

“age will change whereas a date of birth not” (1 mark)

“means a customer can be offered 25% discount on/from 65th birthday” (1 mark)
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Question 1c (2 Marks)

Most learners gained two marks. The question wording was “fewer than two”
therefore less than two was the requirement. However, many learners used
incorrect numerical operator in the if line using the greater than (>) sign rather
than less than. Another common error was to use of less than equals (<=).

2 Marks awarded for:

(c) Jonty would like to give each customer a status depending on the number of
missing payments.

A custbmer's status is set to “Continue” when they have fewer than two missing
payments. Otherwise the status is set to “Stop”.

Complete this algorithm so that it meets these rules.

(2)
 seGIN )
Stﬁb&:qc""bmu:f S
ELSE
status = “Stop”
ENDIF
kmn y,

2 Marks awarded for:
“Correct condition” (1 mark)

“Status = continue” (1 mark)

10
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Question 1d (4 Marks)

Many learners managed to score four marks on this question. Most describe the
difference between calling and declining function. However only a few referred to
the execution of code or the multiple use of a function within the main code.

A common error was simply to define the meaning of a function.

Jonty will use functions in his programming code.
(d) Describe the difference between declaring a function and calling a function.

. henscin.. bna... ’3«»&&4\ @ sw@r Lrad ), s
Sienls A5G c%.m,unu\ de. X cle. Pk L Lo raakteeg...

4 Marks awarded for:

“declaring a function create the codes/defines what it will do” (1)
“(declaring) gives it a name/identifier” (1)
“calling the function executes the code” (1)

“(a called function possibly) returns a value” (1)

11
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Question 1e (3 Marks)

Most learners picked up two or three marks for this question. The third mark was
often missed as learner did not expand on the points they were making clearly.
Most learners were able to state that a function could be defined ones are used
many times but were unable to expand on this too clearly explain the benefits,
such as increasing performance or reducing the time taken to write the code.

Very few learners referred to the use of functions which were stored as separate
files which could be loaded as needed.

- /
(e) Explain one benefit of using functions when creating program code.
(3)

/g/ using //mz M;m //M/ﬂ/7 éapé /au,

Art s« ///7 wnrséd 7

//ﬂ/f M/a/«wd/&/}/a// (1/4;4{@0// u/;zn
6)(6255 A Linidoon Con
“wdpl Z;, A PP f‘z“/
Mﬂ/é ///////

3 Marks awarded for:

"saving yourself...time" (1 mark) - reduce development time
"can be called multiple times" (1 mark)

"making it more efficient" (1 mark) - alternative wording "increase the
performance of the code"

12
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Question 1f (8 Marks)

Many learners found this question challenging. Most learners picked up some marks
with a lot of learners scoring 3 marks or more. Most managed to solve the main part of
the problem and followed the requirements given in the table.

Most learners had the initial loop to validate the area number however they were unable
to draw a loop to work through customer records. This was sometimes written as one
large process such as ‘go through all customers in the area’.

Learners were given credit for partial working solutions or solutions that met part of the
requirements.

13
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(f) Every morning Jonty will print a list of customers who will have their windows
cleaned that day. They must live in the same area.

The requirements for his program are:

1. input an area number (e.g. 2)
2. display an error message if the area number is not between 1 and 7
3. search for customers who:

+ live in that particular area

» have fewer than two missing payments
4. print the details of each customer who meets both of these criteria
5. it should repeat steps 3 and 4 until all customers have been checked.

Draw a flowchart that meets the requirements for the algorithm.
(8)

i
Tafans (..

—

TaPul arla

| PP veprrr 3 oo
Cuthome € N
L Cmﬂnulmrw“ﬂlinm”ﬂ.
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5 Marks awarded for:

Response was placed in mark band 2.

The flowchart provides an almost complete solution that matches the requirements.
Some conventions are met, loops are used to control the verification of the area and
missing payments.

Question 2a (3 Marks)

The majority of learners scored one or two marks for this question, most stated
that a procedure was a block of code for a specific task, however did not become
the third mark

2 Curtis would like to lead a healthier ifestyle. He would like a program to monitor how
much time he spends exerclising each day.

{al The program code will contain different procedures.

Explain what is meant by the term ‘procedure’ when creating program code,
(3)

B FProcedrrs. in.. QroQfomming. . Code. . AIpdaMn. . ...

bo  Execuke. 0. Sgedlc rowsk . k. Coo el 1. .
anﬂmwn neweser.. . Hae  noin. . i fevenca . \aeitgy.

3 Marks awarded for:

A block (set) of code (1)
Designed to complete a specific task (1)

May not return a value (unlike a function) (1)

Question 2b (4 Marks)

Many learners were able to score four marks on this question. However, a
number of learners did not address the main part of the question which was the
relationship between the loop and the break statement. A common feature of

@ Pearson
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many answers was to explain that the break called the loop to end but did not link
this with the passwords matching.

(b) Curtis will use a password to access his program. He has written an algorithm to
compare a stored password with a user input. This is written in pseudocode,

4 =
BEGIN

storedPassword = ComputerScience1#
INPUT enteredPassword
FORcount=1TO3

IF storedPassword = enteredPassword THEN
BREAK
ELSE
INPUT enteredPassword
ENDIF
NEXT count
ENDFOR

END
. /

Explain the relationship between the FOR loop and BREAK statement in
the pseudocode.
(4)

he ?O(Loge Ve Mk ensure Yhar

mw1aj Hw, Lpestword.  1F N eser fauls
o doguk, Yo }L_ Counkes  nceeases.
_____ w5mrol a&mp* \mqks °3ch _andd  allay;

e wser e m proczml

4 Marks awarded for:

'has 3 attempts at entering the password' - (1 mark)
'user fails an input the counter increases' (1 mark)
‘correct password attempt breaks the cycle' (loop) (1 mark)

'allows the user to proceed' - (1 mark)

16
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Question 2c (4 Marks)

Most learners scored three or four marks for this question. Where learners did
not score four marks it is often due to the condition used. Once again using the
wrong arithmetic operator learners is confused less than with greater than.

Some learners clearly mixed the answer to this question with the code from the
previous question.

(c) Curtis would like to expand his program to make sure a new password is a
minimum length.

The rules for the algorithm are:

1. check the password is at least eight characters long
2. only continue if the password is of the correct length
3. when the password is the correct length print “Accepted”.

Develop an algorithm that meets the given rules.

Write your answer using pseudocode.

..... BEGIN

(4)

____________________________________ REPEAT

RN D REPEAT
OUT@ UT I\ caplid N\

4 Marks awarded for:

LOOP used - 1 mark
Suitable LOOP condition - 1 mark
Suitable logic for entering the new password - 1 mark

Suitable logic for printing the “accepted” message - 1 mark

@ Pearson
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Question 2d (5 Marks)

Learners generally did not perform very well on this question, many did not know
how a quick sort works. The most common error was to describe or demonstrate
a bubble sort. Learners frequently failed to clearly identify the pivot value.
Successful candidates almost always demonstrated the recursive solution with
very few examples of the inplace solution used.

Curtis has recorded the number of minutes he has exercised each day over a

seven-day period.
He wants to sort this data into order from lowest to highest. He will use a standard
sorting algorithm,
(d) Demonstrate how a quick sort can put the data in order from the lowest number
to the highest number.
Use the left-most value for the pivots.
(5)
44 75 23 12 55 43 33
s -5
orgnl 44 - 76 - 23 - 1= - 55 - 43 - 33

— ¥y - 43 - 44 - 5 _— 55

] - |12
fist—» 23 / ables Hat are lower Han 44 4o fhe

Il move ol fL; v~

af s it wi Ll side
Fuill fiu(m'q-e//wo/ ’n ¢ e

left of 44 7L "j 3 — €3 - 44 -1 . 51 Henumber

Hen-|L - L3 it ,/’Lcéd/“{//“‘ itwill cheek Thenumbdr's

N 330” I st

n 13 "/»A‘ /IV'* s

i‘fz:lclf’&ﬂl'so(‘$“\w 4.3’ 44 B gg B 7;

Fhen -7 . &4 e itis GHSo/tho’Lbldf

ovi inel piwfp,m‘ simce
i Hhen retws f:df: e e
'*;'m":ﬁ ):.(mbcﬂ a ca“fo/u

dn

by swafiny shand?5

4 Marks awarded for:

From the 2nd line of numbers, it is clear that 44 is the pivot (1 mark)

To the left of 44 are unsorted numbers less than 44 (1 mark)

@ Pearson
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To the right of 44 are unsorted numbers greater than 44 (1 mark)

Incorrect pivot shown in the 3rd line of numbers 23 and 33 should not be sorted
at this stage, so mark point 4 not awarded. However, following through with this
error, gives mark point 5 because the learner has correctly applied the process
based on incorrect pivots from previous stage (1 mark).

Question 2e (4 Marks)

Most learners picked up some marks on this question with a lot of learners
scoring 2 or 3 marks. Learners were able to describe the process of checking
through the list making comparisons to the adjacent value followed by the swap if
needed. Most however, failed to mention the need for nested loop and the final
loop making sure the numbers are in the correct order.

Curtis could use a bubble sort to put the data in order from the lowest number to the
highest number.

The exercise times are shown again here for your reference.

44 75 23 12 55 43 33

(e) Describe how a bubble sort would use loops to sort the exercise times into order,
(4)

Dol sods vepeok B scuns codle.  over oud  svec odnl  ue
WADR. . saedS _ odas  wiadde . A FOR \cop wold be wed o coma-
pasit e eauive. sed eacl beus il B uok, oud  swep Y
% PSR MQLL A WMILE Jowp _aaill. \m.() e  Fonr \ocp
L 0D 0L e N C.Q WHWE  lesp \osps win\ e canelit

4 Marks awarded for:
e make use of 2 loops (1)
e inner loop will iterate code a set number of times (1)

@ Pearson
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e to check each adjacent value / swap if needed (1)
e outer loop will make sure there is the correct number of passes / until data is

sorted (1)

Question 3a (4 Marks)

Most learners achieved two or three marks for this question, most of answers
showed a very limited understanding of encapsulation. Frequently Learners
would attempt a description of object orientated programming or described some
features of object orientated programming. Such answers gained little credit.

Please refer to Section 2 of the Information Booklet in order to answer Questions
3(b) and 3(c).

3 Theo owns a restaurant. He would like a program to manage his table bookings. The
programming code will be written using an object-oriented programming language.

(a) Explain what is meant by the term ‘encapsulation’ when creating program code.
(4)

Wl coeals adamwwnhs\nnou%pmpuhu-

\aja)ochm oA m:l:.mo e d%cul: f.ump“w\o.’now @

wuder  oar dowds. wdaus ik s \sdelua. Jows uHu.v claasen .ar
ohiede  vuless i vequesked Yo o seww eaau Liclohess.cloes.
Raaune . Ho. dealx.. . WM<*\’OMW\BMJL)HMMQ

S %\m WARIM,  SECLA.-

3 Marks awarded for:

e “Joins/wraps data and functions together” (1)
e “Run using an identifier/name” (1)
e “Contents are kept hidden from outside an object” (1)

20
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Question 3b (8 Marks)

Most learners picked up some marks on this question with a lot of learners scoring marks in
bands 1 and 2. However, leaners often misunderstood the question and produce answer on
various validation techniques to be used rather than post check actions. Learners’ responses
were often limited in depth and detail for the demand of the question. The question requires
learners to discuss which requires a detail response.

21
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(b) Figure 2a shows the design of the screen that will be used to enter the details of
bookings in the restaurant.

Theo will use data validation rules to check if the data entered by users
Is reasonable.

If data entered is not reasonable the program will use post-check actions to
either alert the user or attempt to modify the entered data.

Discuss different post-check actions that could be used.
(8)

LU MK t’o w wor ekt . V.7

doperdang  en. . O they'rt H-Mmuéb. Y
AN wﬁ«wu; Praothar  wethah  tom be.
Wlaryg o he  wrner  Arrvs
NLABOGE  bad . )Q/UM., {71\,, U W a\u)
a./%uptwl T The nwssMe. wmu be
be AL o W wer meL brrw  whet

22



L3 Lead Examiner Report 1901 (Computing)

4 Marks awarded for:

Response is placed in mark band 2
The learner identifies a number of suitable post-check actions and makes some attempt to
link them to the given scenario.

Chains of reasoning are limited; the response is primarily descriptions of an action but with
no explanation of suitability or use.

Question 3c (10 Marks)

Most learners were placed in mark band 1 or mark band 2 for this question. The
majority of learners simply described the 3 types of control structures only a few
students managed to tie this in to the scenario which is needed to achieve full marks.

23
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(c) Figure 2b shows the plan of Theo's restaurant and the rules that are followed to
find a table,

Theo will structure his code using a combination of sequence, conditional and
iterative control structures,

Analyse how Theo could use these control structures in his program code to meet
the rules given in Figure 2b.

7 Marks awarded for:

@ Pearson
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Response is placed at the top of mark band 2.

The technical vocabulary is used to support arguments in this response but not
always accurate for example, the learner talks about using sequence to search which
is not technically correct however their analysis of how selection and iteration can be
used are very good.

While the quality of the iteration and selection parts of the response show
characteristics of the top mark band, because of the inaccuracies of the first part of
the response it is limited to the middle mark band.

Question 4a (6 Marks)

Most learners were able to write about interfaces, and described buttons, their uses
and how they might provide an easy to use interface. Some went on to write about
event driven programming however most focused only on event triggers. Many
learners therefore produced limited responses relating to the buttons or how to use
selection and if statements in the code

A few learners presented information on features of event driven program however
they failed to link this to the scenario.

25
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4 Poppy is preparing for her GCSE exams. She would like a program that will help her to
organise her revision time for each subject.

Figure 3a in Section 3 of the Information Booklet shows the first design for the
main menu.

(a) Analyse how the features of event driven programming would make it suitable to
create the main menu in Figure 3a.

(6)
v ,..dmm.upr%m;\)u‘s_,mh& to_wceate.
Pt meal. 05 Shmun . qn. /\7‘(_ 30 becamst  the P“bwj _gnyaroamint
povides...o...main.. e dogk il conki tuocsly otk foran _wenk b 00w
L thy ,‘.&byd Jor ! Yox  Hen a PP VP will_apaear. to. Rll. tha. s vt Wl
e _accaplabls (95 o M) Mo e ol Lo an loache ...
ek o M M bewols oo Seon a5 all gy the. madakey otk
ot KA n . The ot baten ol olse . make o g) puch. et
_ogeed  \n ot driven proognming ... OV _alw  vave o
e ACh@n eb,m— that . ESponds....to. the... aMm.ybuda)samm
ot codd okt tme b and . veminddr . Lguld h.;.a—.u.,,?w
bl e analam).
‘‘‘‘‘‘ S—— 7 A Punchon_ond._amek. handlers are. mn7x{ owaslaboly
X procps 9. DA Voo Has L\.«ja‘, codt. S0 codirgowr¥. .
}M&mmﬁlwwmy«dh#uo.w&\m A calleadt
fanchon il allew tee . 0MS  tD Yo van....in..the . buckgroud uwm an ewnt
QSN .. Gah..qoban gL Vet an (RS deme s

5 Marks awarded for:
Response is placed at the bottom of mark band 3.

The Learner has referred to the program:

Making use of a user interface and therefore the program will respond to user
interacts.

@ Pearson
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A mouse / get focus event could be setup for when the user clicks on the individual
buttons with the mouse.

A hover event could be setup to display messages when the user moves the mouse
cursor over individual items on the user interface.

A time driven function can be used

Event Handlers will be assigned to the events and will run when an event takes place.

Question 4b (8 Marks)

On the whole, this question was not very well answered. Only a few learners knew the
meaning of abstraction, answers often comprised of a few lines defining abstraction.
Very little was written as to how this applied to the scenario.

As a result, many learners were placed in mark band 1 for this question.

27
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Figure 3b in Section 3 of the Information Booklet shows the rules that should be
followed when producing a revision timetable.

Figure 3¢ in Section 3 of the Information Booklet shows an algorithm that Poppy
has developed.

(b) Analyse how Poppy has made use of abstraction when designing her program.

You should refer to Figure 3b and Figure 3¢ in your response.
(8)

AbStrachion. .ud). uied effectinly s evtcylhmy bt Soprorted
tnle '/ffym ' el cor be fanly tnsicgloood. The JAd e tere
Oy fo_reotictiond o @iteylhiny haol bttn O iomporest
Ihte. Shydl ecampic: . JE€MNTS Lhem.  Lalec aa Ahitrasksl. itz
pacty they tare all Creaged wmbe LTe Lot Loyt - ekt
Shovrr._.m._. 3. 7]19;?(, all azamped . a St i1 Zh
o SCgunarce. fo. Qo Hlwdhes @4‘1{46'7*-7,:&1[(.4 e e
(L. . abstcaction. The betakoloun. ot LAe.  Yeds
Mol Aates. 0. fupre. 26 Jhord A Lgreaten  af alades
lre. 3. fo lme 9. line. 2. Shod. o Lomtrest. otttz
//zg/{(. AL [ablied mite Aflertatf. . SEAN] eth A At
[ CONCY (o ey Py
The. Hrm 1ne & /i',l/«‘rj Con.  be (Pen sn. 3e as s
Vool /7;?4.4:@(. 1O, plgffetnk oy y Lacli e Ann:y
Aafan _reltvans. fo. tact.  atber, I'nlher . than ﬁa«uj« -
& '.r/‘l»md‘ezé Coata. Jii. Shoun BLILTAC, G Loted ..
X At LRy hng. . bt Logplifred el (1.37 ..
Lenyore henat.

4 Marks awarded for:

Response is placed in the top of mark band 1.

The response shows some understanding of the process of abstraction. There is some
linking to the scenario. Chains of reasoning are not clear and are superficial.

@ Pearson
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Question 4c (12 Marks)

Most lenders were placed in mark band one or two for this question. On the whole, the
question was not well answered with many superficial answers simply pointing out
errors in the code.

Learners tended to write a critique of the algorithm concentrating on the few errors in
the code with little other discussion there were very few comments on efficiency,
structure, comments or variables.
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(c) Evaluate the extent to which the algorithm meets the algorithm rules.
Your evaluation should cover the effectiveness and accuracy of the algorithm.
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7 Marks awarded for:

Response is placed in mark band 2

The response shows a good evaluation of the errors in the program and how
it meets the given rules. It evaluates the impact of the errors and draws some
conclusions within each section. However, these are not drawn together to
bring a final conclusion.

@ Pearson
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Summary

Based on performance in this examination series, learners are offered the
following advice:

« Ensure that learners make full use of the information booklet
when answering the exam questions. When candidates are
referred to the information booklet, they should make sure
that their answer is specific to the information / program code
/ rules or other stimulus given.

+ Address the misconceptions given in the ‘Introduction to the
Overall Performance of the Unit' section and throughout this
report as this will help in all areas of the unit and in
preparation for this exam.

« For shorter response questions (5 marks or less), learners
should be encouraged to note the number of marks available
as this will help them identify the number of points they need
to make. For example, in a 4 mark ‘Explain one..." style
question, learners would need to make at least four linked
points that expand/exemplify understating of a single point

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

« Develop a better understanding of logic and have more
practice at being able to come up with solutions to complex
problems. Being able to create effective algorithms will help in
all learning aims in this unit. Learners should be familiar with
developing algorithms using both flowcharts and Pseudocode.
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