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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,
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 should be 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 test, because then it would not take into account
that a test might be slightly easier or more difficult than any other.

Grade boundaries for this, and all other papers, are on the website via this link:
http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx

Unit 1: Principles of Computer Science (31768H)

Grade Unclassified Leve! 2 —
Pass Merit Distinction
Boundary Mark 0 21 36 51
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Introduction

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

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 are 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.

An algorithm for them to interpret, analyse or evaluate.

AN =

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.



Introduction to the Overall Performance of
the Unit

The overall performance of learners has increased since the last exam season for this
unit. It was evident that learners were better prepared for the rigour of this exam. The
performance on the shorter response questions has massively improved with many
learners picking up some marks on each short answer question. The number of blank
responses was also significantly less.

However there is still evidence to suggest that some learners are still not covering the
full specification in depth. 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.

Learner performance on the extended writing response questions was still poor and
very similar to the last exam season. This was evident in questions that required
learners to discuss, analyse or evaluate. Most 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.

The vast majority of learners are still struggling to create algorithms. Most learners were
not able to use logic to be able to solve computations problems. This therefore resulted
in learners achieving very low marks on both the flowchart and pseudocode algorithm
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.

e Many learners thought that saving a value as an integer would round the value
up. This is incorrect as saving a value as an integer would remove / truncate the
values after the decimal point.

e Many learners seemed to confuse different control structures (e.g. sequential,
conditional and iterative) with programming paradigms (e.g. procedural, object
orientated and event driven programming).

e Many learners thought that a data type validation check is used to make data
input accurate. However, validation does not always improve accuracy as data
can still be inaccurate but pass data validation rules.

e Many learners seemed to confuse the use of programming statements with code
comments. A lot of learners thought that a statement was ‘extra information
provided to explain what each line of code does' rather than a statement being a
line of code that will provide actions/tasks for the code to execute.

e Many learners seemed to confuse standard search algorithms with sorting
algorithms.

e Many learners thought that a binary search can only search binary numbers that
are 0 and 1. This is incorrect as a binary search can search all numbers within a



list.

Many learners thought that a house number would be stored as an integer data
type rather than a string. This is incorrect because house numbers can contain
letters (e.g. 11a) and house names.

Many learners thought that the time would be stored as a float data type. This is
incorrect as the most suitable data type for storing the time would be ‘time.
Many learners thought that the median of three approach to choosing a pivot for
a quick sort will only sort three numbers into order.



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 1

The scenario for question 1 was based around an individual who would like a program
that will allow him to calculate how much his gas and electric energy bill will cost each
week.

Question 1(a) (4 marks)

The vast majority of learners gained between 3 and 4 marks. Most learners were able to
use the requirements given within the information booklet to identify reasons why the
given pseudocode did not meet these requirements.

Identify four reasons the algorithm will not work as expected.
(4)

Reason 1

ew-thGHUSdLMMréwJ?M

Reason 2
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Reason 3

Reason 4

4 marks awarded for:

e 'ElectricNightUsed has not been defined' (1)

e 'lt output "electricBill" when it needs to output "TotalBill" (1)
e 'Standard daily charge for electric has not been added' (1)

e 'The discount hasn't been included’ (1)






Identify four reasons the algorithm will not work as expected.
(4)

Reason 1
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Reason 2
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Reason 3

Reason 4
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3 marks awarded for:

e 'Doesn't output the total bill' (1)
¢ 'hasn'tincluded standard daily charge for the electric bill' (1)
e 'hasn't subtracted the discount from the total’ (1)



Question 1(b) (3 marks)

This question was generally well answered with most learners gaining between 1 and 2
marks. Most learners were able to identify that the TotalBill would be storing currency
and therefore requires decimal spaces. Some learners had knowledge that saving the
variable as an integer would remove the decimal spaces and therefore reduce the
accuracy of the variable.

Misconception: A ot of learners stated that saving the variable as an integer would
round the variable value up. This is incorrect as saving the variable as an integer would
remove / truncate the values after the decimal point.

(b) Explain why Oscar should declare the variable TotalBill' as a float data type
instead of an integer.

(3)
%2 MnN/73 WC%?@ W/J@ é&« _______ MQLY.....
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3 marks awarded for:
o 'float data type variable would be more accurate' (1)

e ‘asitallows you to use decimal spaces' (1)
e 'as we are dealing with money' (1)
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(b) Explain why Oscar should declare the variable ‘TotalBill’ as a float data type
instead of an integer.

WLM wméerid used &0
____________ bdd  are ﬂmts
_______ o hwe o Por rede. Also, L
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2 marks awarded for:
e 'the value signifies a currency value' (1)
e 'so he pays the correct amount' (1) - just enough here for the learner to show
understanding that a float will increase the accuracy of the variable.

Additional guidance: 'Value that will not be rounded' - there is not enough here to show
evidence of truncation.
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Question 1(c) (3 marks)

Most learners answered this question incorrectly. Very few learners knew what a
control structure was and therefore were not able to state the correct control structure
used within the pseudocode or give reasons why it was used.

Most learners that did know what a control structure gained between 1 and 2 marks.
Learners still picked up marks for giving correct reasons (e.g. all lines are executed) even
though they were not able to state the control structure.

Misconception: A lot of learner seemed to confuse different programming paradigms
(e.g. procedural, object orientated and event driven programming) with different control
structures (e.g. sequential, conditional and iterative). The question required learners to
state a sequential control structure.

(c) Identify the control structure of Oscar’s pseudocode and describe how this would

affect the way the code is executed.
(3)

Control structure

Description
________ T‘\QCOJRJ{SHUQLUN&;sx{;m(!a/m# A does. fo)
IOOP ...... Q I'Mk{’ofamawﬂc}f%un ............ Lo be itk to.  continest. . instecd
kb A0es.. dowh. 0. buy..0ne. Wl b eneoumbes  dg enor  gr Ongs

3 marks for:

e ‘sequence’(1)

e 'does not loop or ask for any condition' (1) - stated 2 good valid points here
however both are under the same marking point so only 1 mark can be awarded.
Mark point 3.

e 'itgoes down one by one' (1) - even evidence to suggest that the code is
executed in order.

12



Control structure

2 marks awarded for:
o 'follows line after line' (1) - mark point 2.
e 'sequentially' (1) - although this is not written under the 'Control Structure'
heading it is still worthy of a mark. If the answers within the mark scheme are
present within the answer as a whole then credit will always be given.

13



Question 1(d) (3 marks)

This question was generally well answered with most learners gaining between 1 and 2
marks. Most learners were able to identify that a data type validation check was
required because the user input needs to be of a numerical value. Alternative wordings
of numerical value such as ‘the input needs to be a float / integer’ were also given credit.
Some learners were able to take this further and identify further reasons such as to
ensure calculations can take place and to reduce errors.

Many learners stated that the use of the data type check would ensure ‘the input is the
right type / data type.’ Although this is correct, this does not show understanding as to
why this data validation rule is used within the context.

Misconception: A ot of learners seemed to think that a data type check is used to
ensure that the data input is accurate. However, validation does not always improve
accuracy as data can still be inaccurate and pass data validation rules.

(d) Oscar intends to use a data type validation check in the final program.

Explain why this check is suitable for Oscar’s program.

tS\JstEDEﬂ

0@., te volues sine % Connok e used N malle

2 marks awarded:

e 'avalid value is put into a variable' - enough understanding to show that a value
is a numerical value

e 'this is useful for Oscar's program since he is doing mathematical operations' -
mark point 3. 'Cannot be used in math operations' - this is a repeat of mark point
3.

14



(d) Oscar intends to use a data type validation check in the final program.

Explain why this check is suitable for Oscar's program.

(3)

1 mark awarded for:

e 'to getreliable and correct answers' (1) enough evidence to suggest that the
output from the program is more reliable. The mark is awarded here as the
learner is showing understanding of improved reliability when a data type check
is used.

15



Question 1(e) (7 marks)

A lot of learners copied the requirements given in the question into boxes which did not
show sufficient understanding for credit to be given. It is worth noting that when
drawing flowcharts, learners should use the correct BSC symbols for start/stop, input,
output and processes as stated in the specification.

Learners generally scored some marks for creating a flowchart that meets requirements
1 to 3 from the question. Most learners used the correct logic to allow the user to input
the amount of electric used on day 1 and day 2 (requirement 1). Most learners also
used the correct logic to determine which value was the lowest (requirement 2) and
then store the lowest value as a variable (requirement 3). These learners were generally
placed within the first mark band.

However a lot of learners struggled to create a flowchart to meet the requirements of
requirement 4 to 6. Students either used incorrect logic to meet these requirements or
repeated the instructions in their flowchart for each of the remaining 5 days which
therefore led learners to creating inefficient solutions. If learners managed to create a
flowchart that met all of the requirements, however their solution was inefficient then
learners were placed into mark band 2.

It is worth noting that the example solution in the mark scheme is only an example and
other correct ways of solving the problem were given credit.
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Oscar’s energy provider is offering a promotion that will mean he will not pay for gas

= Store the lowest of the twa values

= Allow the user to enter the number of units used for days three to seven

+  Compare the values for days three to seven against the current lowest value as
they are entered and store the lowest of the Twavalies

= Output the lowest value when all values have been entered.

on the day he uses the least number of units. gl ~
CSTART )
The requirements for an algorithm to find the least number of units are: ] — .
-« Allow the user to entar: : //]jqbu'r DRYL
= the number of units used on day one ] —'_J‘
+  the number of units used on day two ] L
+ Compare the values for days ane and two fINGUT o F.:"Z/

() Draw a flowchart that meets the requirements for the algorithm,

]}

Jart = 093] Jlooesc =01 72)

| /es m
—— fcu.;r'.a;i(ﬁd *

(END D

This answer represents mark band 3 and would be awarded 7 marks.

Structure - The flowchart is structured from top to bottom. Decision symbols show
good use of hierarchy and yes/no branches. The flowchart is easy to follow and the flow
of data throughout the program is clear.

Variables/objects/process - The variables are clearly defined (e.g. Day 1, Day 2) which
are used consistently throughout. Sensible variable names have been used throughout.

Logical operations - The learner correctly assigns the lowest value from day 1 and 2 in
the lowest variable. The learner has then made correct use of logic to compare this
against the values for each of the remaining days in the week.

Conventions - The learner has used good use of contentions throughout. There is good
use of < symbols to find the lowest value out of two different days. There is good use of
= to assign the lowest value to the lowest variable. There is good use +=to add 1 to the
count after the values for each day are entered.

Overall solution - The learner has clearly identified that a loop can be used to make
the code more efficient. The learner has provided full and efficient solution.

17



Cscar’s energy pravider is offering a promation that will mean he will not pay for gas ] gl Al
on the day he uses the least number of units.

The requirernants far an algorithm ta find the least number of units are:

- Allow the user 1o enter:
= the number of units used on day one

+  the number of units used on day two
» Compare the values for days one and twa
= Store the lowest of the two values
= Allow the user to enter the number af units used for days three to seven ] 5 -
» Compare the values for days three ta seven against the current lowest value as : ; [ aafs et dds f'
=/
/

—— |

they are entered and store the lowest of the two values / AR

«  Output the lowest value when all values have been entered,
Comfire e dagy
WE Guatorr

{e) Draw a flowchart that meets the requirements for the algarithm,
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Continue your flowchart on the next page {Total for Question 1 = 20 marks)

This answer represents mark band 2 and would be awarded 5 marks.

Structure - The flowchart makes correct use of the top down approach. The learner
has made correct use of flowchart symbols in most places. Decision symbols make
correct use of yes/no actions. The flowchart is generally easy to follow and interpret.

Variables/objects/process - Variable names are not clearly defined. For example, the
learner has said ‘enter units for day 1 and 2’ but not specifically declared these as
variables. Although the learner is using a ‘smallest’ variable, this is not clearly declared
in the flowchart. However where variable names are used, they are used consistently
(e.g. days left)

Logical operations - Not all symbols are required within the solution (e.g. compare 1 &
2). The learner has made good use of decision symbols to compare two different values
to determine the lowest value. There is good use of logic to repeat the flowchart to
ensure a value for each day is entered.

Conventions - There are some standard conventions used (e.g. daysleft=leftleft-1 and
daysleft = 5). However no use of conventions are used in other places (e.g. enter units
for day 1 and 2, rather than input day 1, input day 2).

Overall solution - The learner has provided an almost complete solution. The learner
has made use of a loop to make the flowchart more efficient to repeat code for each
day of the week. The logic used in clear in some cases but this is not consistent
throughout.
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Oscar's energy provider is offering a promotion that will mean he will nat pay for gas

on the day he uses the least number of units, | \,, uNB
4 e | Sheca -.-mh
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«  the number of units used on day two +~

.+ Campare the values for days one and twa v~

= Store the lowest of the two values »

- Allow the user to enter the number of units used for days three to seven v~

- Compare the values for days three to seven against the current lowest value as
they are entered and store the lowest of the two values

- Output the lowest value when all values have been entered, v~
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Continue your flowchart on the next page & (Total for Question 1 = 20 marks)

This answer represents mark band 1 and would be awarded 1 mark.

Structure - There is very limited structure. Although the learner makes a reasonable
start with the first 4 symbols (e.g. start / units used in day1 / units used in day2 / is units
used in day 1 > day 2) and used correct symbols, the rest of the flowchart is not well
structured and difficult to follow.

Variables/objects/process - Variables are not clearly defined using appropriate
conventions. However there is consistent use of names throughout (e.g. day1, day2,
day3 etc are used consistently).

Logical operations - The sequence and structure of the instructions are not
appropriate. The flowchart does not follow the top down approach and some process
symbols have 2 arrows coming out of them.

Conventions - There is very limited use of accepted conventions. For example the
learner has made use of > within decision symbols, however there is no use of variable
names or use of assigning data to variables. It's not always clear in the input/output
symbols if data is being input or output.
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Overall solution - The overall solution is very inefficient and largely inaccurate. The
learner has not made use of iterative structures to make the code more efficient. The
learner has managed to provide a partial solution as the learner has used some correct
logic to determine which is the lowest value from day 1 and day 2, however this is not
continued for the rest of the days.

Question 2

The scenario for question 2 was based around an individual who runs a bingo evening
at a local village hall. She has created programming code that generates and stores
bingo numbers between 1 and 90 in an array using Visual Basic.

Question 2(a) (3 marks)

Most learners scored between 1 and 2 marks for this question. The vast majority of
learners were able to identify that a statement is a line of code. A lot of learners were
also able to identify that a statement will provide instructions / tasks / actions.
Alternative wordings such as statements will give the code ‘rules / commands’ were also
given credit. A lot of learners were also able to provide an example. Both written
examples and coded examples were given credit.

Misconception: A |ot of learner seemed to confuse the use of statements with code
comments. A lot of learners thought that a statement was ‘extra information provided
to explain what each line of code does' rather than a statement being a line of code that
the program will execute.

Please refer to the Information Booklet in order to answer Question 2.

2 Alison runs a bingo evening at a local village hall once a week. She has created
programming code that generates and stores bingo numbers in an array using Visual
Basic. The programming code must ensure that the numbers between 1 and 90 are
only output once.

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

3 Marks Awarded for:

e 'astatementis a certain line of code' (1) - Learner shown evidence that a
statement is a single line within code.

20



e 'which does something in the code' (1) - Learner shown enough evidence that
statements carryout tasks within the code.

¢ 'like a conditional statement will see if a condition is true or false' (1) - The
learner has given an example use of a statement.

Please refer to the Information Booklet in order to answer Question 2.

2 Alison runs a bingo evening at a local village hall once a week. She has created
programming code that generates and stores bingo numbers in an array using Visual
Basic. The programming code must ensure that the numbers between 1 and 90 are
only output once.

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

____________________________________________________________________ A0S engeck B ol Pogreme
______________________________________ Cke_\nwé—_‘s Onjéuﬁﬂewaﬂéé%vt

1 Mark Awarded for:

}cmwto{aj ....................................................................................................................

e 'Statementis a command' (1) - Although a very limited response, the learner has

just shown enough evidence to suggest that statements are used to carryout
actions.

21



Question 2(b) (3 marks)

A lot of learners managed to score 1 mark on this question. Most learners that scored a
mark were generally able to state that an array is used as it is only storing numbers. It
was pleasing to see that some learners had knowledge of how indexing could be used
to search the array and that arrays are more efficient that creating a separate variable
for each bingo number.

However the vast majority of learners were not able to gain more than 1 more. This is
because learners did not manage to apply the use of arrays to the question and give
their answers in the context.

(b) Alison has setup an array within the programming code.

The programming code can be seen in Section 2 of the Information Booklet.

Explain why Alison has defined ‘previousNumbers’ as a single dimensional array.

| %‘M Vewd.. cmo/( el UM/we, Ccm b., __ "‘554
/ 50 /4 Kon's Pf‘?/&wu (an See W97 WMW 5
3 Marks Awarded For:

e 'Can store multiple values of the same data type' (1)

e 'under the same name' (1) - Evidence to suggest the learner knows what arrays

store values under a single identifier.
e 'eachvalue can be addressed individually' (1)
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(b) Alison has setup an array within the programming code.
The programming code can be seen in Section 2 of the Information Booklet.

Explain why Alison has defined ‘previousNumbers’ as a single dimensional array.
(3)

vatnmmﬂéhﬂa%WOFobnﬂw;E

2 marks awarded for:

e 'has arange of between 0 to 79' (1) - the learner has shown understanding that

the array is a fixed length.
e 'stores that range as integers' (1)
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Question 2(c) (4 marks)

Most learners managed to achieve between 1 and 2 marks. Some learners managed to
state the correct line of code that contains the error. Learners were still given marks for
explaining correct reasons why the error would occur even though they identified the
incorrect line of code. A lot of learners were able to identify that the code generates 90
numbers although the array will only store 80 numbers.

However many learners incorrectly stated line 11 (for y =0 to 89) or line 19 (for | =0 to
89) as the line that contained an error. Learners often incorrectly stated that these lines
of code contained an error because ‘they only generate 89 numbers’ rather than 90
numbers.

Misconception: Learners often seem to misunderstand how arrays make use of
indexes. For example a lot of learners seemed to think that an array that is declared
between 0 and 89 elements would only store 89 numbers. However many learners did
not understand that 0 is used as the first index to store the first number because
indexes refer to where the item is placed in the memory. Therefore an index of 0 means
that the first number that is stored in the array is 0 elements away (in the memory).

This message is displayed when the programming code is run.

Exception thrown ‘System.IndexOutOfRangeException’ in BingoCaller.exe

(c) Identify which line in the programming code contains an error and explain why
this error has occurred.
(4)

Line of code

............. \2

Explanation

__________________________ e ltugtlh of the. cvvewy. 1% set. 4w be befeeon

3 Marks awarded for:

e 'The length of the array is set between 0 to 79' (1) ' - Enough evidence to suggest
that the learner is aware that the array has 80 elements.
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e 'however the loop is asking for index values from 0 to 89' (1) - Enough evidence
to suggest that the learner is aware that the code is trying to write 90 elements
to the array.

e 'which means that once the index value hits 80, the code would output the error
above' (1) - there is just enough evidence to suggest that the learner is aware
that there are too many numbers to fit in the array.

Exception thrown ‘System.IndexOutOfRangeException’ in BingoCaller.exe

(c) Identify which line in the programming code contains an error and explain why
this error has occurred.

(4)
Line of code
- Din_previowsNoeden (0T 7908 baber
Explanation
ks e Moo 02 79 a5 lakgee ook Hren sgaemed fram
____________________ G0 L T

2 Marks Awarded for:

e 'Dim previousNumber (0to79) as Integer' (1) - The learner has copied the code
from line 3 that contains an error and therefore credit is always be given for this.

¢ 'butthen generated from 0-89' (1) - Enough evidence to suggest that the learner
is aware that the code is generating 90 numbers.

0 Marks Awarded for:

e 'itis setting 0-79 as integer' - This is a very vague answer because it is not clear
that this is referring to the array.
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Question 2(d) (2 marks)

Some learners managed to gain 1 mark but very few scored 2 marks on this question.
Many learners simply copied out the code on line 7 without actually saying the purpose
of the code. Some learners managed to gain a mark for saying that it creates a loop /
iterates code, however lot of learners then went on to incorrectly extend their answer
by staying ‘89 times' rather than 90 times (including the first index at 0).

(d) Deséribe the purpose of the statement on line 7 of the programming code.
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2 Marks Awarded for:

e 'Repeated' (1)
e 'Upto 90 times'(1)- Learner has shown awareness that code is being repeated
90 times

(d) Describe the purpose of the statement on line 7 of the programming code.
(2)

| >Crw§wsckfor\aoﬁ3,u3mc,hm‘\\1m?qmagmaf
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1 Mark Awarded for:
e 'This creates a for loop' (1) - Awareness that there is loop on line 7.

e 'which will loop a block of code, this this case, up to 89' - this is incorrect because
the code is being repeated 90 times
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Question 2(e) (2 marks)

The vast majority of learners scored at least 1 mark on this question with many scoring
full marks. Most learners were able to identify that the purpose of the code on lines 11
to 15 was to check a newly generated number against those already created and then if
the number had already been created then the code will create another number.

(e) Describe the purpose of the code in lines 11 to 15 of the program.
(2)
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2 Marks For:

e 'if the new number called is in the array(1) - Evidence suggests the learner is
aware that the generated number is being checked against those in the array.

e 'it goes back to the start to generate another number' (1) - Evidence suggests the
learner knows that another number is generated.

(e) Describe the purpose of the code in lines 11 to 15 of the program.

@
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1 Mark for:

e 'Code is preventing a number coming up from a second time' (1) - Evidence
suggests that the learner is aware that the generated number is checked to see if

it is already generated.
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Question 2(f) (6 marks)

Most learners gained marks on this question. It was evident that most learners knew
that numbers must be in order for a binary search to work. It was also evidence that
learners knew that binary searches are better suited to larger lists and therefore a
linear/serial search would have been better.

However few learners had an understanding that binary searches split the list into 2
parts and then discard the half that doesn’t contain the search item, therefore
discarding the wrong half that contains the number 70.

Misconception: Many learners seemed to think that a binary search can only search
binary numbers that are 0 and 1 rather than a search that can search all numbers by
splitting a list of numbers into 2 parts and then continually discarding the part until the
search item is found.

Misconception: Many learners seemed to confuse search algorithms with sorting

algorithms. Many learners incorrectly stated that other algorithms such as bubble sorts
would be better suited to finding the number 70.
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(f] These numbers have been generated and added to the array.

MmN | 6 {70 | a4 | 12| 18| 74

A player stops the game to ask if the number 70 has been generated.

Explain why a binary search may not be suitable for this task.
(6
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5 marks awarded for:

e ‘with a binary search the numbers must be in order’ (1)

e '11,6,70,46' are all got rid of (1) - learner knows that the half of the array with 70
is discarded.

e ‘also due to unsorted number and a short array’ (1) - learner knows that a binary
search is not suitable for a short list.

e 'itis only being a short array' (1) - the learner is showing understanding that a
binary search is not ideal on short lists.

e ‘alinear search would be used as it doesn’t need to be sorted’ (1) - learner knows
that a linear search would work better.
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(f} These numbers have been generated and added to the array.

1 6 70 46 12 18 74

A player stops the game to ask if the number 70 has been generated.

Explain why a binary search may not be suitable for this task.

ﬁfau&’ Efmw e:wigwfr brogedt & W
Mawa{ qu“:. M 15 HA

2 marks awarded for:

e ‘one of the requirements for a binary search is that the list must be already
ordered.’ (1)

e ‘Thelistis not ordered’ (1) - learner has clearly linked answer to the randomness
in the bingo caller.

The majority of this answer is how a binary search works and not why it's not suitable
for the given data.
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(f} These numbers have been generated and added to the array.

- Rinory

in 6 | 70 | 46 | 12 | 18 | 74

A player stops the game to ask if the number 70 has been generated.

Explain why a binary search may not be suitable for this task.
(6)
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4 marks awarded for:

‘the data set is completely unsorted’ (1) - learner has clearly their linked answer
to the randomness in the bingo caller.

‘for a binary search to be used the array values must first be in a sorted order’ (1)
‘itis a fairly small data set’ (1) - learner knows that a binary search is not suitable
for a short list.

‘this means it would be more efficient to use a linear search’ (1) - learner knows
that a linear search would work better.
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Question 3

The scenario for question 3 was based around a taxi company that has a computer
program that handles a large volume of bookings every day from customers. The
company owner would like to expand his program so that he can track the status of
each booking.

Question 3(a) (3 marks)

Some learners managed to score marks for this question however it was generally
poorly answered. A lot of learners talked about event driven languages in general with
many simply stating what events and event handlers are. A lot of learners also focused
on their answers on why event driven languages were suitable for developing user
interfaces. However very few learners focused their answer on ‘time driven features’ as
stated in the question. Learners that did pick up marks generally tended to say that the
status could be automatically updated but very few managed to take this further and
within the context of the scenario.

Please refer to the Information Booklet in order to answer Question 3.

3 Siad manages a taxi company. He has a program that handles a large volume of
bookings every day from customers. He would like to expand his program so that it
will track the status of a booking.

The requirements and the design for the booking screen can be seen in Section 3
of the Information Booklet.

(a) Siad will expand his program using an event driven programming language.

Explain a benefit to Siad of using time driven features in his program.
(3)

......... A beneht OF w9 timl Afivep FeatwreS Qs

3 Marks Awarded for:

e ‘Program will automatically start a timer when the submit button is pressed’ (1) -
Learner knows that the timer is set so the main loop can constantly monitor it.

e ‘'will keep checking the time' (1) - The learner has shown awareness that the time
is constantly being monitored.

e 'and update the status if the taxi hasn't arrives’ (1) - The learner knows that the
status can be updated based on the time.
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Please refer to the Information Booklet in order to answer Question 3.

3 Siad manages a taxi company. He has a program that handles a large volume of
bookings every day from customers. He would like to expand his program so that it
will track the status of a booking.

The requirements and the design for the booking screen can be seen in Section 3
of the Information Booklet.

(a) Siad will expand his program using an event driven programming language.

Explain a benefit to Siad of using time driven features in his program.
(3)

bl leww o et ) WJ;% e Mﬁmv
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2 Marks Awarded For:

e 'when the user presses submit the time can be automatically stored' (1) - Learner

knows that the time is logged so the main loop can constantly monitor it.

o 'will trigger a callback function' (1) learner has linked the use of time functions

and callback functions.
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Question 3(b) (3 marks)

Most learners scored between 1 and 2 marks for this question with few scoring full
marks. Most learners were able to link the idea of a queue data structure to the First In
First Out (FIFO) approach. Many learners also stated that customers who book first
(before other customers) should be given priority.

(b) Explain why a queue data structure should be used to store booking requests.

veguest Wil (e e St to e covie ouf,

2 Marks Awarded for:
e 'FirstIn First Out' (1)
e 'The first booking request should be the first to be carried out and the last
booked require will be the last to be carried out' (1) - Although the learner has
not specially said it, this implies that the bookings are executed in order.

(b) Explain why a queue data structure should be used to store booking requests.

(3)
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1 Mark Awarded for:

e 'firstin first out' (1)

e it will be fair to the customer’ - there is not enough understanding here to award
the mark against mark point 2. Learners need to show that they understand that
those earlier in the queue would be prioritised.
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Question 3(c) (10 marks)

Most learners picked up some marks for this question, however the vast majority of
learners were placed in mark band 1 therefore scoring a maximum of 3 marks. The vast
majority of learners focused their answers on the variable names with many correctly
stating that the variable names are not suitable. However few learners were able to take
this further and give the implications of these variable names in the program code with
many learners saying that it would create problems. Some learners did manage to give
valid reasons such as it may make the program code difficult to expand in the future,
more difficult to debug and may make it difficult when others look at the code.

Some learners did discuss the use of global variables with some learners managing to
discuss the impact that these have on the accuracy and integrity of the variables.

Lots of learners did attempt to cover the variable data types and many did state that
some of the data types were incorrect. However most of the time, the alternative data
types provided by learners were incorrect.

Misconception: Many learners incorrectly stated that a house number would be stored
as an integer data type rather than a string. This is incorrect because house numbers
can contain letters (e.g. 11a) and also house names.

Misconception: Many learners incorrectly thought that the time would be stored as a

float. While the stated string data type (in the information booklet) is incorrect, the most
suitable data type for storing the time would be ‘time.’
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This would be placed in Band 3 and awarded 8 marks.

Technical vocabulary - The learner has made good use of their own vocabulary
outside of what is given in figure 3b. For example they have mentioned ‘mathematical
operations,’ ‘string manipulation’ and ‘functions’ and they are mostly accurately used
and in some depth.

Balance - The learner has covered variable names, variable data types and local/global
variables.

Chains of reasoning - There are some chains of reasoning. The learner has made
good points such as ‘all variables have been given names that do not hold any
connection to what the variable holds'........ "which is considered bad practice'......as it
makes the code to read and write’ however gives no reasons why to give this answer full
marks.

Scenario - The learner has made indirect links to the scenario but these are not explicit.
For example, creating a booking ID.
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This would be placed in Band 2 and awarded 6 marks.

Technical vocabulary - The learner has made some use of their own vocabulary
outside of what is given in figure 3b. For example ‘naming conventions,’ ‘code
maintainability,’ function,’ ‘code comments'

Balance - The learner has covered a broad range including local/global queries, naming
conventions and data types.

Chains of reasoning - There are some chains of reasoning. For example ‘variable
naming conventions are not right’ then backed up with ‘does not give an information
about what this should hold" and then backed up with ‘would make the code prone to
misinterpretation’ and then backed up with ‘makes problems with code maintainability’
etc.

Scenario - There is not always a direct link with the scenario. For example the learner
says ‘the code is prone to misinterpretation’ but it's not clear what the implications are
in the scenario. The learner has said ‘local variables does not affect anything outside the
function’ but it's not clear what the implications are in the scenario.
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(c) Figure 3b shaws the variables Siad plans to use when he writes the code for the
program.

Discuss the implications of using the variables as defined in Figure 3b.
(10)
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This would be placed in Band 1 and awarded 1 mark.

Technical vocabulary - The response is largely superficial and inaccurate. The learner
spends the first part describing how a customer’s house number is always a whole
number which is inaccurate. The learner says that the variable names should be
changed and how its ‘risky’ which is correct but then goes on to say ‘so they can be
remembered by customers’ which is not relevant.

Balance - The learner has inaccurately covered data types and variable names in very
limited detail.

Chains of reasoning - No chains of reasoning are given.

Scenario - There is mention of the taxi company such as dropping customers off etc
however these have no relevance at all the variables.
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Question 3(d) (8 marks)

This question was generally poorly answered by most learners and the vast majority of
learners were placed in mark band 1 therefore scoring a maximum of 3 marks. Some
learners did have an understanding of how a quick sort works which was pleasing to
see. However many learners did not have an understanding of what a pivot was or how
the choices of a pivot can impact the performance of the sort. Although some students
knew that the left/right most value was the least efficient and the median of 3 value was
the most efficient many learners did not take this further with valid reasons.

It was pleasing to see that some learners had an understanding that the left/right most
value most would create a larger list of numbers to be sorted while the median of three
would create more balanced subsets therefore increasing the efficiency. However this
level of knowledge was seen by very few learners.

Misconception: Many learners incorrectly thought that the median of three approach

to choosing a pivot for a quick sort will only sort three numbers into other rather than
sorting all numbers into order.
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(d) Siad's taxi drivers are awarded performance points each month. The drivers' scores
at the end of one month are shown in this list.

0 1 2 3 4 5 6 7 8
¥
25 37 49 44 54 /0 /4 73 96

Siad uses a quick sort to put the scores into order.

He could use the Leftmost/Rightmost Element or the Median of Three method
to choose a pivot.

Analyse how these methods of choosing a pivot would affect the performance of

the sort. ©
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This would be placed in Band 2 and awarded 4 marks.

Technical vocabulary - The learner has shown some good understanding. The learner
has shown understanding of how the pivot will change the list subsets and that the
pivot will split the numbers up into groups, sort them and then put them back together.

Chains of reasoning - The learner has made a good point ‘leftmost value...all the
values would be sorted to the right” and then backs this up with ‘as the numbers would
constantly be bigger then each other.’ This statement is partially correct because the
numbers will be on the right but they will not be fully sorted. However the learner then
goes on to say ‘creating a really long chain of numbers to put back together’ which is a
fantastic point.

Another example is ‘by using the media of three, he gets a nicer distribution of

numbers’ then taken further with ‘which will make the algorithm more efficient at
breaking down and putting back together the sorted numbers.
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Scenario - The answer that the learner has provided is linked to the list given in the
question. They know that the leftmost value will place values on right and the rightmost
value will place values on the left.

(d) Siad's tax| drivers are awarded performance points each month. The drivers' scores
at the end of one month are shown in this list.

|
0 1 2 3 4 5 ] 7 8

25 37 49 44 54 70 74 73 9% -

Slad uses a quick sort to put the scores into order,

He could use the Leftmost/Rightmost Element or the Median of Three method
to choose a pivot.

Analyse how these methods of choosing a pivot would affect the performance of
the sort,
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This would be placed in Band 1 and awarded 2 marks.

Technical vocabulary - The learner has shown that they are aware than depending on
how unsorted the array is will determine the efficiency. They have shown that the
median of three will be slower. The learner is aware that if they choose the leftmost
value then it may already be the smallest/longest number. While these are all very good
points, the learner does not backup their points with technical vocabulary.

Chains of reasoning - Although the learner has made a lot of very good points, they
are all made in isolated. The learner states points but then moves onto other points
without fully exploring their answers.

41



Scenario -Their answer is not always linked as the learner says that the leftmost pivot
may already by one of the smallest/longest numbers. While this is correct, it is not
specific to the scenario.

{d} Siad's taxi drivers are awarded performance points 2ach month. The drivers' scores
at the end of ane month are shawn in this list,

]
o { 1 | 2 | 3 | 4 | 5 t & | 7 | 8

25 37 49 44 54 70 74 73 26

Siad uses a quick sort to put the scores into order.

He could use the Leftmost/Rightmost Element or the Median of Three method
to choose a pivot,

Analyse how these methods of choosing a pivot would affect the performance of

the sort.
(8)
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No marks would be awarded for this answer.

Although the learner has made a good attempt, there is answer is very inaccurate. The

learner states ‘give too high of a difference’ and ‘give less of a difference’ but it's not
clear what this means.

No awardable content here.
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Question 4

The scenario for question 4 was based around an individual who is a D) and wants a
program that will automatically generate a playlist of songs for a particular event. He
would like to display the generated playlist on his website so that customers can add
additional songs before an event.

Question 4(a) (4 marks)

This question was poorly answered by most learners. Some learners did have an
understanding of what server side processing was however did not understand why it
would be used in the context. Many learners simply stated that server side processing
would allow customers to add songs to the playlist. While this would allow this
functionality, client side processing would also do this. Therefore learners did not focus
on their answers specifically on why server side processing was used. Learners who did
gain marks gained them for stating that customers will be able to access the most up-
to-date playlist and that it reduces duplication of songs.

Please refer to the Information Booklet in order to answer Question 4.

4 Paulis a DJ and wants a program that will automatically generate a playlist of songs
for a particular event.

Paul would like to display the generated playlist on his website so that customers can
add additional songs before an event.

(a) Explain why server side processing would be used to allow the customers to add
songs to a playlist.
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2 Marks Awarded for:
e 'Paul can save these new songs before an event' (1) - the learner has given an
example of Paul managing his business.
e 'client-side processing was used then the new songs would only be saved
temporarily on the client' computer' (1) - the learner has shown that if server side
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processing is not used it will make it difficult for people to see the playlist in real
time.
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Please refer to the Information Booklet in order to answer Question 4.

4 Paul is a DJ and wants a program that will automatically generate a playlist of songs
for a particular event.

Paul would like to display the generated playlist on his website so that customers can
add additional songs before an event.

(a) Explain why server side processing would be used to allow the customers to add

songs to a playlist.
{4)
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1 Mark Awarded for:
e ‘would show the customer the songs that Paul and other customers have
entered into the playlist' (1) - the learner has shown knowledge that when a
change is made, this can be accessed by all customers.

45



Question 4(b) (10 marks)

This question was generally poorly answered by most learners and the vast majority of
learners were placed in mark band 1 therefore scoring a maximum of 3 marks. Learners
struggled to come up with a solution to the problem outlined in the information
booklet. Although some learners were able to use some logic to meet requirement 1,
very few learners managed to go beyond this with the other requirements.

It is worth noting that examiners are aware that there are different variations in writing
pseudocode and these are taken into account when marking pseudocode questions.
Credit will be given for the correct use of logic.

It is also worth noting that the example solution in the mark scheme is only an example
and other correct ways of solving the problem were given credit.

Learners would benefit from being more prepared to write pseudocode questions. It's

recommended that algorithms are taught alongside the whole unit which increase in
difficulty overtime.
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(b) A selection of songs that Paul has stared and the rules that should be fallowed ‘ ) KC%T T‘MLWL' o ) -ﬁ
‘when generating a playlist, can be seen in Sectian 4 of the Information Booklet. ; UMI‘L TWWJH\(! P (P/ﬂ#ﬁ‘i}{,e}gﬂ Z/ﬁ 30) EW
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This answer represents mark band 3 and would be awarded 8 marks.

The learner has correctly inputted the duration which meets requirement 1 as stated in
the information booklet. The learner has also used correct logic to calculate the playlist
time which meets requirement 2. The learner has then used a FOR loop to examine
each song (12 in total) and if the rating is = 5, 4 or 3 then the song IDs will be added to
separate lists.

When the songs are separated into different lists, the learner has used logic to put them
into order by ‘LastSelected’ which meets requirement 4. The learner then goes through
the lists and add songs from the list. However, the logic used to ensure the correct % of
the playlist contains the correct ratings of songs, is poor so requirement 3 is partly met.
Requirement 5 is not met because the learner has not created any pseudocode to
change the last selected to 0.
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{b) A selection of songs that Paul has stored and the rules that should be followed

when generating a playlist, can be seen In Section 4 of the Informatian Booklet, {5 R E é,_k‘ - lﬂtﬂ&j Lo 30%
Develop an algorithm using pseudocode that meets the rules to generate a
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This answer represents mark band 2 and would be awarded 5 marks.

Requirement 1 and requirement 2 as stated in the information booklet are partly met.
This is because the learner has set the duration time to 60 and the duration left time to
45. However, the user should be able to input a duration time which will therefore affect
the duration left time.

The learner has used correct logic to calculate how much of the playlist should be for
5%, 4* and 3* and although there is some evidence of selecting songs, the logic used is
very poor and therefore requirement 3 is partly met. The learner has attempted to sort
the songs by the ‘last selected’ but the logic is poor and therefore requirement 5 is
partly met. The learner has attempted to set the ‘last selected’ to 0 after it has been
added to a playlist but the logic is poor and therefore requirement 6 is partly met.
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(b) A selection of songs that Faul has stored and the rules that should be followed
when generating a playlist, can be seen in Section 4 of the Information Booklet.

Develop an algorithm using psevdocode that meets the rules to generate a
playlist.

(1@

This answer represents mark band 1 and would be awarded 1 mark.

The learner has inputted the duration on line 2 which meets requirement 1 as stated in
the information booklet. However, the solution provided by the learner does not
calculate the playlist duration time or use the song list from figure 4 to automatically
add songs.

The solution appears to be outputting songs, but it not clear where they are coming
from and what logic is used to select them. The vast majority of this solution is not
correct and will not meet requirements 2, 3, 4 and 5 as stated in the information
booklet.
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Question 4(c) (12 marks)
This question was poorly answered by most learners. Some learners gave general vague

answers such as 'he must ensure he keeps all payment data safe’ however learners did
not go into detail with reasons why. Although some learners did have an understanding
of areas such as HTTPS, Encryption, Firewalls, APIs etc, very often learners were not able
to take these further and provide further chains of reasoning.

(€] Paul would like to add a payment feature to his website to allow customers to pay

for an event. B TR CIM <! V=L t=Sa T Y-SRI =TT J R,
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This answer represents mark band 3 and would be awarded 12 marks.

Technical vocabulary - The learner has brought in a variety of key technical vocabulary
such as 'HTTPS, ‘Encryption,’ ‘Interception,’ ‘Authorisation,’ ‘Backend Server Side Code,

‘SQL Injection’ and ‘API" which are all suitable for the question.
Balance - The learner has covered a range of areas and provided some detail.

Chains of reasoning - The learner has made some good points. For example ‘HTTPS
instead of HTTP' and then backed this up with ‘which will encrypt all website
transmission.’

In another example, the learner has said ‘Encryption to all the data that he is
transmitting’ and then linked this to payment info so it cannot be intercepted by

hackers.

In another example the learner has talked about the use of framework API' and then
backed this up with ‘this will save time and effort of securing server, database and code’
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Scenario - The answer is well linked to the scenario and the learner has started to talk

about the actual code.

Examiners will always take a holistic view when marking essay type questions and will

bear in mind the limited time students are given in the exam to write this answer.

(g} Paul would llke 1o add a payment feature to his website to allow customers 1o pay
for an event.

He wants to ensure his customers’ data is secure.

Evaluate how this will affect Paul's chaices when creating the code for the

website.
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This answer represents mark band 2 and would be awarded 2 marks.

Technical vocabulary - The learner has used some key technical terms such as the
‘Data Protection Act’ and ‘testing." However, these are very minimal and not fully

explored.

Balance - The learner has covered the legal implications that Paul should consider and
the increased testing that Paul will need to carryout. However there is no real depth to

these and it's therefore difficult to see if the learner has a full understanding of the

security issues.

Chains of reasoning - There is minimal chains of reasoning. For example.....
Protection” and then ‘which will fully ensure that peoples personal details are

safe.” Other points are generally made in isolation.
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Scenario - The answer provided by the learner is generic and not always specific to the
scenario. The link to security is not clear and the learner has not talked about how the
actual website code could be used to increase security.

(e} Paul would like to add a payment feature to his websie to allow customers to pay
for an event,

He wants to ensure his customers’ data is secure,
Evaluate how this will affect Paul’s choices when creating the code for the
website,

e berefie to G- 15 Bhat 16 Gl made
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This answer represents mark band 1 and would be awarded 1 mark.

Technical vocabulary - No technical vocabulary is used within the answer provided by
the learner.

Balance - It is not clear what the learner is actually getting at in the first paragraph. The
learner has briefly covered development time and how the additional security features
will be factored into the design.

Chains of reasoning - No chains of reasoning have been used. There are no actual
expansions to cover the actual website code.

Scenario - The second paragraph is related to the scenario (data security) but is it very

brief so it difficult to assess if the learner has a real understanding of the implications
on the code.

52



Summary

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

advice:

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.

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. It may be best for learners to do this alongside this unit which
increases in complexity over time rather than being taught in one go.

Apply their knowledge to as many different scenarios as possible. The exam
paper will always contain 4 different scenarios and therefore this will prepare
learners to be able to provide answers to the given context under exam
conditions.

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.
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