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Introduction

This guide includes students’ responses to questions from the June 2022 International
GCSE paper 9210/1.

Assessment Objectives

The exams will measure how students have achieved the following assessment objectives:

o AO1: Demonstrate knowledge and understanding of the key concepts and principles of
computer science.

o AO2: Apply knowledge and understanding of key concepts and principles of computer
science.

o AO3: Analyse problems in computational terms in order to develop and test programmed
solutions and demonstrate an understanding of programming concepts.

All of the questions on this question paper tested assessment objective AO3.
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Example responses

Question number 1

Question number 1 covered various aspects of programming. Some question parts were
quite general, such as giving advantages of using subroutines, whilst others related more
specifically to code in the Skeleton Program.

Question number part 1.1

E The Skeleton Program contains a number of subroutines written by the programmer.

Describe three advantages of using subroutines.

[3 marks]
Mark scheme
Question | Part | Marking guidance Total marks
01 1 Makes (structure of) program clearer // easier to understand; 3
Subroutines can be easily re-used;
Reduces the number of lines of code written; AO3=3

Subroutines can be tested independently // easier to test;

Easier to debug;

Easier to maintain (A. update) the program;

Subroutines can be developed by different members of a team //
use of subroutines makes it easier to work as part of a
programming team;

A. If a subroutine is called more than once, it may reduce the
memory required by a program

MAX 3

Response A

'0]/11.]1 | Can be tested independently
‘ Can easily be reused
‘ Make program easy to understand

Commentary

This was a good response, which received 3 marks. The points were clear and concise.

oxfordaga.com

Copyright © 2024 Oxford International AQA Examinations and its licensors. All rights reserved. 4



INTERNATIONAL GCSE COMPUTER SCIENCE (9210)
EXAMPLE RESPONSES (9210/1)

Response B

01
|

Commentary

need for repition, makes program r to debug and it allows for the tasks

1 Makes program easier to underst%nd its more organised. Rem¢oves the
to be broken up/ each sunroutnine does a specific task

This response received 2 marks. The student has identified that the use of subroutines will
make the program easier to understand and also to debug. The point that subroutines
“remove the need for repetition” is not enough for a mark. Whilst the use of subroutines will
reduce the amount of repeated code in a program, it would not remove the need for
repetition.
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Question number part 1.2

. State the name of a variable in the Skeleton Program that holds an integer value.

Mark scheme

[1 mark]

Question | Part | Marking guidance

Total marks

01 2 Count;

Seeds;
PitCount;

Pit;

DropPit;
LastPit;
Player;
PlayerOneSeeds;
PlayerTwoSeeds;
TotalSeeds;

MAX 1

l. case and spacing

AO3=1
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Response A

o T11. 12 BoardPit

.

Commentary

This response received 0 marks. BoardPit is not the name of a variable in the Skeleton
program.

Response B

o[1/.12 !ISeeds

Commentary

This response received 1 mark. The variable named did hold an integer value.
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Question number part 1.3

. State the name of a programmer—written subroutine in the Skeleton Program that
has exactly three parameters.

[1 mark]
Mark scheme
Question | Part | Marking guidance Total marks
01 3 SetupBoard; 1
l. case and spacing AO3=1
Response A

071 .13 [ SetupBoard(TypeOfBoard, Seeds=0, PitCount=0} N

e e e e = ok bl b i

Commentary

This response received 0 marks because the student has included the list of parameters
alongside the subroutine name. When a question asks for the name of a subroutine to be
stated, it is important that no other code apart from the subroutine name is given in the

response. If more code is given, it is no longer clear that the student knows what the
subroutine name is, and so the mark will not be awarded.

Response B
0{11./3 |SetUpBoard |

Commentary

This response received 1 mark. The student has correctly named a subroutine that had
three parameters. There is a minor case error — the “U” should be lowercase, but minor
errors like this are ignored when responses are marked.

oxfordaga.com
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Question number part 1.4

E The GetGameState subroutine uses a selection statement to determine the value
to return.

Describe the circumstances under which the string Won is returned.

[1 mark]

Mark scheme

Question | Part | Marking guidance Total marks

01 4 (Won is returned) when one player has collected more than half | 1

of the seeds;
AO3=1

Response A

017,74 [ifthe player has more than or equal to half the total seeds on the board then

| | | they have won. — : |
Commentary

This response received 0 marks. The student has stated “more than or equal to” when the
condition in the code was just more than, so the mark could not be awarded.

Response B

0|1 . | & You win the game if you have more than half the seeds in game, so if
, playeroneseeds or playertwoseeds are more than half the seeds in game
| | then return ‘won’

Commentary

This response received 1 mark. The student has clearly described the circumstances under
which Won is returned.

oxfordaga.com
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Question number part 1.5

E The board is displayed as two rows, but a one-dimensional array has been chosen to
represent this instead of a two-dimensional array.

State two reasons why using a one-dimensional array instead of a two-dimensional

array makes it easier to program, moving from pit to pit.
[2 marks]

Mark scheme

Question | Part | Marking guidance Total marks

01 S A two-dimensional array would require the use of an index for 2
row and an index for column (which is harder to program) // A
one-dimensional array will only need one index (which is easier | AO3=2
to deal with/program); A. clearly written answers that talk about
movement instead of indexes:

Wrapping around from the beginning/end to the end/beginning of
the board is easier with a one-dimensional array // moving from
one row to another is easier;

The game board is a loop/list rather than a table/grid;

Response A

o — o e—g -

| E i 1 | ! 5 ‘ s in this one dimensional array, moving from pit to pit will only be in one

direction whereas in 2 dimensional arrays, the directions for moving will be
more complicated as it wont only have the option to move in one direction.
‘ A one dimensional array is also easier to understand and code for the

programmer than a 2d array.

Commentary

This response received 1 mark. The student has identified that it will be simpler to program
as only one direction of movement was needed, which maps to the first mark point on the
mark scheme. The response could be improved by linking this to the fact that although the
board is displayed as a gird, it is fundamentally a one-dimensional list of pits.

Response B

0 | 1 ‘ " !- 5 i }E:s“aéme involves dropping seeds from one end of a row or sequence of |
| pits to the other end. _ _
Fl)Jsing a 1D array makes it easier to calculate the la_st pit onto which the
player drops seeds or collects. For example, droppmg segds from the very ‘
last pit to the first pit. It is easier to carry out that action with 1D array.

oxfordaga.com
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Commentary

This response received 1 mark. The student has identified that it will be easier to move from
the last pit to the first pit, which corresponds to the second mark point on the mark scheme,
that it would be easier to wrap around from the end to the beginning.
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Question number 2

Question Number 2 asked students to explain various aspects of the DropSeeds
subroutine in the Skeleton Program and to complete a trace table.

Question number part 2.1

This question is about the DropSeeds subroutine.
. Explain what is meant by indefinite iteration.
[1 mark]
Mark scheme
Question | Part | Marking guidance Total marks

02 1 (Indefinite iteration is) where the loop is controlled by criteria 1
(which is tested every iteration) // iteration that loops an
unknown/variable number of times // iteration that loops whilea | AO3=1
condition is true/false;

Response A

©72].]1 | Allows a section of code to be iterated infinite number of times

Commentary
This response received 0 marks. Indefinite iteration could allow some code to iterate an

infinite number of times, but the key point that the student needed to make was that the
number of times the code iterated would be unknown or variable.

Response B

"0 2].71 | Indefinite iteration is when the number of times the loop runs is unknown |
I 10 such as using a While loop.

Commentary

This response received 1 mark. The student has correctly identified that the number of times
the code would iterate is not known. The student could have improved the explanation by
stating that this was because the loop was controlled by a condition and the code in the loop
would be repeated for as long as the condition was true, but this was not necessary as there
was only one mark available for this question part.

oxfordaga.com
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Question number part 2.2

EI The DropSeeds subroutine uses indefinite iteration.

Explain why this could be changed to make use of definite iteration.

[1 mark]
Mark scheme
Question | Part | Marking guidance Total marks
02 2 The loop could be definite iteration as it is known how many 1
times to repeat the loop;
AO3=1

We know the number of seeds to drop;
The loop does use / can be controlled by a counter;

The values of Seeds changes by one each time (so a for loop
could be used)

MAX 1

Response A

‘ 0/2]. ‘ 2 | The programmer can use for loop for definite iteration in which he will have
to tell when the iteration has to be stopped or for how many time it has to
| run.

Commentary

This response received 0 marks. The student has attempted to describe what definite
iteration is, by stating that the programmer will have to “tell” how many times the code has to
run. However, they have not linked this to the context in the Skeleton Program. To achieve a
mark, the student needed to explain why this was appropriate to use in the DropSeeds

subroutine.

Response B

| 1% 1 wrerrramr e e e

| 0 i 21 | 2 | It could be changed i-h_lo a for loop so it will only run for the amount of seeds
‘ ~ | that were picked up from the pit.

e — [T |

Commentary

This response received 1 mark. The answer would have been clearer if the student had
stated that the number of seeds was known, but this was considered just enough for a mark

oxfordaga.com
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to be awarded as that statement that “it will only run for the amount of seeds that were
picked up” was taken to infer that the number of seeds was known.
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Question number part 2.3

. The MOD operator is written as % in C#, % in Python, and Mod in Visual Basic.

In the subroutine DropSeeds the MOD operator is used in two assignment
statements.

Explain the purpose of these assignment statements and why the MOD operator has
been used in them.

[2 marks]
Mark scheme
Question | Part | Marking guidance Total marks
02 3 The purpose is to move forward one position in the board; 2
(The first) MOD is used so that we move correctly from last AO3=2

index/11 to the next pit // pit 0 // so we wrap around from the end
of the board to the beginning;

(The second) MOD is used so that we skip the starting pit;

MAX 2

oxfordaga.com
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Response A

0/12).|3 The purpose of these assignment statements is to find the ‘DropPit’ value
which is used to tell the program to increase the consecutive pit by one
where the next pit index is the new ‘DropPit'value. The mod operator has
been used firstly so that when the dropping of the seeds reaches the end of
the 1 dimensional array (Board) where the pits are stored, it will restart and
jump back to the first index so the seeds are dropped now back into index 0
hence being in a consecutive loop. The second time the mod operator has
been used is to repeat the process to find the new droppit but this is for if
the seeds come around in a loop to the same pit, hence it is used to skip the
pit where the seeds where they were initially picked up from.

Commentary

This was a very good response which received 2 marks. The student correctly identified that
the purpose of the code was to move forward one position on the board and that MOD was
used to wrap around to the start of the board once the end was reached.

Response B

| 0 | 2 ! 3 | I‘Jﬂnoghaisbeenused in DropSeeds to find the remainglar of the pit and
| \ ‘ - | l pitcount to calculate how many seeds should be put in each pit.

Commentary

This response received 0 marks. The student has demonstrated some understanding of the
MOD operator by explaining that it will give a remainder. However, their explanation of what
it is used for in DropSeeds is incorrect. It does not see how many seeds should be put into

a pit, so no marks were awarded.

oxfordaga.com
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Question number part 2.4

Izl Complete the trace table in Table 1 for the subroutine call DropSeeds (1) .

In this game the board has been setup to have only four pits and the current values in
Board have been filled in for you. The value of the parameter Pit has also been
filled in for you.

You may not need all the rows in Table 1.

Copy the contents of all the unshaded cells in Table 1 into your Electronic Answer

Document.
[6 marks]
Table 1
Board Pit Seeds | DropPit | PitCount
0 1 2 | 3 P
4 1 1

oxfordaga.com
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Mark scheme

Question | Part | Marking guidance Total marks
02 4 Board Pit | Seeds | DropPit | PitCount || °
0| 1|2]|3
114 ]11]2 1 AC3=6
0 4 1 4
2 3 2
3 2 3
2 1 0
1
3 0 2
1 mark: Initial values for Seeds, DropPit and PitCount
completed correctly
1 mark: Board[1] changesto O
1 mark: Board[2] changes to 2
1 mark: Se=ds column changes to 3 then 2, 1, 0 and has no
other values
1 mark: DropPit column changes to 2 then 3, 0, 1, 2 and has
no other values
1 mark: Board has correct final values
NOTE: Candidate might use more rows but the value changes
should happen in the same order as shown.
MAX 5 if any incorrect / extra values in table
Response A
| IL VW11 % Rl 1% Wil TS s e me e — T o - = -
oz 14 | rﬂ T1 2 I3 Pit | Seeds | DropPi | PitCou
’ t nt
1 4 1 2 1 4 1 4
0 2 3 2
B 3 2 3
2 1 0
. J

oxfordaga.com
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Commentary

This was a good response which received 5 marks of the available 6 marks. The student
has just missed writing the final value 2 at the bottom of the DropPit column so did not
receive the final mark. Missing off the last value in a column is a relatively common error,
often caused by students stopping completing the table when they can see that the algorithm
has achieved its purpose, instead of when the end of the code has been reached.

Response B
o2 [# (1 ]4 121 [4 [1 T[4 ] —
A Jo[1[2[1 [4 [1 |4 |
2 [0[1 |21 [3 [0 |4
2 111 (2 [1 |2 |1 4
| 2 (1 (221 [1 |2 |4
L 1| 2 1231 [0 |3 4 i
Commentary

This response received 4 marks, for the first four mark points on the mark scheme. This
student has written out the values of some variables more frequently than necessary, but
this has not affected their mark. It is only necessary to write the value of a variable when it
changes.

oxfordaga.com
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Question number 3

For Question Number 3, students had to modify the Di splayMenu subroutine in the
Skeleton Program so that it displayed an additional message.

Question number part 3.1 and 3.2

n The Skeleton Program is to be improved so that it displays a message at the top of
the main menu.

The message Capture The Seeds should be displayed with a blank line between
it and the menu choices.

Change the subroutine Di splayMenu so that this message followed by a blank line
is displayed before the menu choices.

Test your changes by running the Skeleton Program and selecting Play the
test board.

Evidence that you need to provide
Include the following in your Electronic Answer Document.

[0]3]./1] Your PROGRAM SOURCE CODE for the subroutine DisplaylMenu.
[3 marks]

@ SCREEN CAPTURE(S) to show the result of carrying out the test.
[1 mark]

oxfordaga.com
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Mark scheme

1 mark: Statements are at a position so that message is
displayed whenever the menu is displayed and before the menu
options;

1 mark: Blank line is printed after the message is displayed,
MAX 2 if any errors

Python
def Menul() :
print ()
print ('Capture The Seeds')
print()
print ('H - Help")
print('s - Setup a basic board')

VB

Sub DisplayMenul()
Conscle.WritelLine ()
Console.Writeline ("Capture The Seeds")
Console . Writeline ()

Console.WritelLine ("H - Help")

Console.WritelLine ("3 - Setup a basic
hoard™)

Console.WritelLine ("B - Play a basic
gams")

Console.Writeline ("T - Play the ts=st
board™)

Conscle.WritelLine ("Q - Quit™

Conscle.WritelLine ()
End 3Sub

C#

private static woid DisplayMenu()

{
Console.Writeline () ;
Consocle.WriteLine ("Capture The Seeads");
Console.WritelLine () ;
Console.WritelLine ("H - Help");
Console.WritelLine ("3 - Setup a basic

kboard™) ;

CQuestion | Part | Marking guidance Total marks
03 1 1 mark: Program displays correct message. 3

A. minor typos and incorrect case.

. full stop at end of message AD3=3

oxfordaga.com
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Console.Writeline ("B - FPlay a basic
gams") ;

Conscle.Writeline ("T - Play the test
board"™) ;

Consocle.Writeline ("Q — Quit"™);

Conscle.WritelLine () ;

Question | Part | Marking guidance Total marks
03 2 Screen capture(s) must match code from Q3.1 1
1 mark: Correct message displayed above menu. AO3=1
Capture The Seeds
H - Help
S - Setup a basic board
B - Play a basic game
T - Play the test board
Q - Quit
Choice: T
11 10 9 8 7 6
| 1| 2|| o|] o|] o|]|] 0| Player 1 holds: 16
| 1] o] 3]] 1|] 2|| 2| Player 2 holds: 20
0 1 2 3 4 5
Player 1, which pit do you want to take seeds from?
Response A
Question 03
0|13|.[1
DisplayMenul() :
print{)
print [("Capzure The Seeds ")
princ()
pEinci('B Help')
print('s S=tur a basi:s bBcard')
princ('3 Play a basic gams')
print('T - Flay the tesat board')
print('QC - Quitc')
princ ()
0(3]|.|2

oxfordaga.com
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Commentary

This response received 3 marks for part 3.1 and 1 mark for part 3.2. The student has
displayed the correct message in the correct place, with a blank line after it and has shown
this in their test evidence, so full marks were awarded.

Response B

DiI31.11 DisplayMenu():

prant ()

print ("Capture The Seads™)
princ ()

print('® - Help')

print('sS - Setup a basic bcard')
print('2 - Play a basic gama')

print{('T - Play the test bcard'
print ('S - Quic')
printc()

| Capture_The Seeds

4 1
]

Help

= Secup a basic board
- Play a ba=sic game
Play the test board
- Quait

o s
L

Choice: T

Commentary

This response received 3 marks for part 3.1 and 1 mark for part 3.2. The message
displayed was not quite correct (the spaces were replaced by underscores) but minor
mistakes in the message were accepted when this question was marked.

oxfordaga.com
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Question number 4

Question number 4 asked students to change the GetGameState subroutine in the
Skeleton Program so that it would detect a drawn game.

Question number part 4.1 and 4.2

The Skeleton Program is to be improved so that it can identify when a game is
drawn.

A game is drawn when both players have captured half of the seeds.

Change the subroutine GetGameState so that:
» it tests to see if the game is drawn
* if the game is drawn it returns the string Drawn

Test your changes by running the Skeleton Program and then:
e select Play the test board

¢ enter a pit number of 2
¢ enter a pit number of 10

Evidence that you need to provide

Include the following in your Electronic Answer Document.

[0]4].[1] Your PROGRAM SOURCE CODE for the subroutine GetGameState.
[5 marks]

E' SCREEN CAPTURE(S) to show the result of carrying out the test.
[1 mark]

oxfordaga.com
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Mark scheme

Cuestion | Part | Marking guidance Total marks
04 1 1 mark: Check State[l]/FlayerOnsSeeds has half ofthe | 5
seeds
1 mark: Check State [2]/ PlayerTwoSeeds has half of the | AO3=5
seeds

1 mark: Comectly combine the two checks.
or

1 mark: check State[l] [ PlayerOneSesds [ State[2]/
FlayerTwoSeeds has half of the seeds

1 mark: Check PlayerOnesSesds and PlayerTwoSeeds
are the same // Check sum of PlayerOneSe=ds and
FlayerTwoSeeds isequal to TotalSesds

1 mark: Comectly combine the two checks.

or

1 mark: attempt to calculate the sum of the values in the Boaxd
array/list

1 mark: correctly calculates the sum of the values in the Board
array/list

1 mark: compares calculated total with 0

and

1 mark: Return the stning Drawn
1 mark: Only retum the string Drzwn under cormect
circumstances

MAX 4 if any errors
Python

def GetGameState (Player) :
global Statce
TotalSeseds = State[0]
PlayerOneSeeds = State[l]
PlayerTwoSeeds = State[2]
if PlayerOneiseds »= Totallseds /S 2 + 1 or
PlayerTwoleeds »>= Totallesds // 2 + 1
return '"Won'
elif PlayerOmneSeeds =— TotalSeeds f/ 2 and
PlayerTwoSeeds =— TotalSeeds [/ 2:
return 'Drawn’
lae:
return 'Play’

il

oxfordaga.com
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Alternative answer

def GetGameState (Plaver):
glaobkal 5State
IotalSeads State[0]

ds = State]

eSee
FlaverTwolesds = State
X

TotalSeeds:
return "Drawn'
zls

i

return "Play'

VB
Function GetGamestate (Playe
String

Return "Won"

PlayerTwoSeeds = TotalSeeds
Return "Drawn"
El=ze

End If
End Function

Dim TotalSeeds, Player(
PlayerTwoSesds As Integer
TotalSesds = State(0)
PlayerOneSeeds = State|
layerTwoSeeds = State|
If PlayerOnel3eeds >= To
PlayerTwoSesds >= TotalSeed

Elszelf PlaverOneSeeds =

1]
2]

if PlayerOnedeeds >= TotalSeesds // 2 + 1
FPlaverTwo3eseds »>= Totalleeds // 2 + 1
return "Won'

elif PlayerOneSeeds + PlayerTwoSeeds ==

r As Integer) As

neSeads,

taliseds W 2 4+ 1 Or
3 % 2

TotalSeeds %\ 2 And
Y 2 Then

oxfordaga.com
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Cc#
private static atring GetGameState (int Player)
{

int TotalSseds, PlayverOneSesds,
PlayerTwoSesds;

TotalSesds = State[0]:

FlayerOneSseds State[l];

PlayerTwoSeeds = State[2]:;

if [PlayerOns3Seeds »>= TotalSesds 2+ 1 ||
PlaysrTwoSesds »>= Totalleeds / 2 + 1)

{

return "Won™;
1

else if (PlayerOnesSeeds == TotalSeeds / 2
k& PlayerTwoSeeds == TotalSeeds [ 2)

{

return "Drawn™;

return "Play";

the requested moves ending in a Drawn message.

Capture The Saads

H - Help
3 - Setup a bapic board

B - Play a basle game

T - Play the teat board
@ - Quit

Choicer T

11 10 a E 7 &
| L)1 21] o] of] @]] o] ¥layer 1 holds: 1&
| 1] of] 3]] 1||] 2|| 2| Player 2 holds: 20

Q 1 2 3 4 5

Flayer 1, which pit do you want to take seeds from? I
Collected seeds from pit: 5

Collected seeds from pit: 4

Collected seeds from pit: 3

11 10 3 -] T &

| 2|l 21| a

| 1)1 @] o] of] @]] o] ¥layer 2 holds: 20

a 1 2 3 4 5

o] a|] 9] Player 1 hoelds: 24

Flayer 2, which pit do you want to take seeds from? 10
Collected seeds from pit: O

Collected sesds from pits 11

Drawn

Cuestion | Part | Marking guidance Total marks
04 2 Screen capture(s) must match code from Q4.1 1
1 mark: Screen capiure shows the test game being played with | ADQ3=1
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Response A

Question 04

0

4

1

GerGameState (Flayer):

State

TotalSeeds = Scate|0]

PlayerOneSeeds = Scace(l]

PlayerTwoSeeds = Stace|2)

PlayerOneSeeds = TotalSeeds // 2 + 1

PlayerOneSceds == PlayerTwoSeeads:

Drawn®

PlayerTwoSeeds »= TotalSeeda [/ 2 + l:

O mWwmx

i

Help
Setup

a basic board

Play a basic game
Flay the tesat board

Quit

Choice: T
11

10

111 211

o

i

ell

Player 1,

Collected
Collected
Collected

11

10

9 g 7 L

Qll 0)) 611 9] Playsr

310 111 211 21 Flayer

which pit do you wWant
seeds from pit: 5
seeds from pit: 4
seeds from pit: 3

=] a 7 &

1)1

111

211

011

o1l 211 @11 01 Playexr

o1l @11 911 O Player

e

o

1

Playsr 2,

Collected
Collected

Drawn

2 3 4 5

which pit do you want
seeds from pit: O
seeds from pit: 11

Capture The Seeds

o Hm

Help

Setup a basic board
Flay a basic game
Play the test board

Quit

1 holds: 16

2 holds: 20

to take seeds from? 2

1l holds: 24

2 holds: 20

to take seeds from? 10
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Commentary
This response received 2 marks for part 4.1 and 1 mark for part 4.2.

For part 4.1, the student has checked if the number of seeds each player has is equal to
determine if there is a draw, instead of checking that each player has half of the seeds being
used in the game. Therefore, none of mark points one to three on the mark scheme can be
awarded. However, the subroutine can return the string Drawn, so mark point four can be
awarded. The benefit of the doubt has been applied and mark point five has also been
awarded as Drawn would only be returned if the student’s criteria for a draw are met. The
fact that these criteria are incorrect has not been penalised as the student has already
missed three marks because the criteria were incorrect.

The mark for part 4.2 was awarded, as when there was a draw using the test data the

screenshots show that “Drawn” was displayed. This mark was awarded despite the fact that
“Drawn” would also be displayed in some incorrect circumstances.

Response B

Tyes_tiqn 04
0(4).1

def GetGameState(FPlayer):
global State, Board
TotalSeeds = State[0]
PlayerOneSeeds = State[1]
PlayerTwoSeeds = State[2]
if PlayerOneSeeds >= TotalSeeds // 2 + 1 or PlayerTwoSeeds >=
TotalSeeds // 2 + 1.
return "Won'
elif sum(Board) == 0:
return 'Draw

. else:
[ ] return 'Play’
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lola].|2

- Help

- Setup a basic board
Play a basic game

- Play the test board
- Quit

o= @I
I

Choice;: T

11 10 & 8 T 2

{ 111 210 @11 1) 931 O] Player 1 holds: 16
1 111 ©@F1 311 141 211 21 Blayer 2 holds: 20

e e . . .

Player 1, which pit do you want to take seeds from? 2
Collected seeds from pit:
Collected sceds from pit:
. Collected seeds from pit:
| 11 10 ") 2 7 &

I 111 2010 ©41 ©y) ©Fy €} Player 1 holds: 24

L & On

| 101 @1 ©11 9)1 @il ©| Player 2 holds: 20

e i e s - R A N

| Flayer 2, which pit do you want to take seeds from? 10
' Collected seeds from pit: O

Collected seeds from pit: 11

Draw

| | Capture The Seesds

= Help

- Setup a basic board
Play a baszsic game

- Flay the testc board
- Cmit

o = mu X
|

Commentary

This response received 5 marks for part 4.1 and 0 marks for part 4.2.

For part 4.1, the student produced an infrequently seen response in which they checked if
there was a draw by testing if there were no seeds left on the board, after already checking
that no player had more than half of the seeds. If the board had no seeds on it and no player
had more than half of the seeds then it follows that each player must have half of the seeds
in the game and so the game is a draw. Therefore, despite the student solving the problem
in a different way to the examples shown on the mark scheme, all 5 marks were awarded.
We will always award marks for responses that work, regardless of whether or not they
match the mark scheme as there are often many ways that programming problems can be
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solved. The code is missing a closing ' symbol after Draw, but this omission was not
considered sufficient to prevent the awarding of all of the marks.

Marks were not awarded for question part 4.2 as the output shown could not have been
produced by the student’s code owing to the missing ' symbol. Marks are only awarded for
test evidence that would be produced by the student’s code.

Students should be careful to copy the full contents of their finished code into the EAD to
ensure that they do not accidentally lose some marks.
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Question number 5

Question number 5 asked students to change the GetMove subroutine so that if a player
picked an empty pit to use during their turn they would be made to pick a different pit.

Question number part 5.1 and 5.2

The Skeleton Program is to be changed so that if a player picks a pit with no seeds
in it for their turn, they are asked to pick another pit.

Change the subroutine GetMove so that:

« f the pit the player picks has no seeds in it the message
No seeds - pick againis displayed

+ the player is asked again which pit to pick seeds from and this is repeated until a pit
is picked that contains seeds.

Test your changes by running the Skeleton Program and then:
e select Play the test board

¢ enter a pit number of 1
® enter a pit number of 0

Evidence that you need to provide
Include the following in your Electronic Answer Document.

[0]5].[1] Your PROGRAM SOURCE CODE for the subroutine GetMove.
[5 marks]

. SCREEN CAPTURE(S) to show the result of carrying out the test.
[1 mark]
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Mark scheme

Cuestion | Part

Marking guidance

Total marks

05 1

1 mark: Use of indefinite iteration.

1 mark: Check against Ecard[Fit] being equal to 0.
1 mark: The message o s==ds - pick againis
displayed after a condition has been checked.

l. Case of output message.

A. Minor typos in output message.
1 mark: New value for 2it is input after correctly identifying a

pit that contains no seeds.
1 mark: No code inside loop that should not be there.

MAX 4 if any errors
Python

def GetMowve (Plaver) :
global Board

Pit = int(input ("Plaver ' + str(Player) + ",
which pit do vou want to take sesds from? "))
while Board[Pit] = 0:

print('Ho seeds - pick again')

Fit = int(input('Player ' + str(Player)
+ ', which pit do you want to take seeds from?
"1

return Pit

VB
Function GetMove (Player A3 Integer) As Integer
Console.Writeline ("Player " & Player & "
which pit do you want to take sesds from?")
Dim Pit As Integer = Console.Beadline()
While Board(Pit) = 0
Console.Writeline ("No seeds — pick
again™)
Console.WritelLine ("Flayer " & Player & "
which pit do you want to take seeds from?")
Pit = Console.BeadLine ()
End While
Beturn Pit
End Function

5
AO3=5

oxfordaga.com

Copyright © 2024 Oxford International AQA Examinations and its licensors. All rights reserved.

33




INTERNATIONAL GCSE COMPUTER SCIENCE (9210)
EXAMPLE RESPONSES (9210/1)

C#
private static int GetMove(int Player)
{

Console.Writeline ("Player " + Player + "
which pit do you want to take seeds from?™);

int Pit = int.Parse(Console.Beadline());

while (Board[Pit] = 0)

{

Console.Writeline ("No seeds — pick
again") ;

Console.Writeline ("Player " + Player +
which pit do you want to take seeds from?"):

Pit = int.Parse (Conscle.BeadLline()) :

}

return Pit:

Capture The Seeds

Help

Setup a basic board
Play a basic game
Play the test board
Quit

OHWwm
| I D I B |

Choice: T

11 10 9 8 7 6

| 1| 2|] o|| o]|] o|| o] Player 1 holds: 16
| 1| of] 3]| 1]| 2|| 2| Player 2 holds: 20

Player 1, which pit do you want to take seeds from? 1

No seeds - pick again

Player 1, which pit do you want to take seeds from? 0
11 10 9 8 7 6

| 1| 2|] o||] o]|] o|| 0] Player 1 holds: 16

| of| 1|] 3]| 1]| 2|| 2| Player 2 holds: 20

Player 2, which pit do you want to take seeds from?

Question | Part | Marking guidance Total marks
05 2 Screen capture(s) must match code from Q5.1 1
1 mark: Correct messages shown AO3=1
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Response A

Question 05
0/5].]1 | def GetMove(Player):
global Board
Pit = int(input('Player ' + str(Player) + ', which pit do you want to take
seeds from? ')
value = Board[pit]
| | ifvalue==0:
| Pit = input("No Seeds - Pick again”)
I ‘ return Pit

‘ﬂ| 5 -+12 Captures The Seeds
H - ]’.‘-:l[_'

| 5 - Setup a basic board

B - Flay a basic game

T - Flay the test board

C

- gaitc

I 111 210 911 @11 ©)J) 9] Player 1 holds: 1€
| 111 @1 311 1)1 211 2| Player 2 holds: 20

Player 1, which pit do you want to take seeds From? 1
No Seeds - Pick againd

| | Tes~chamlr imrsr *acane ~211 Tase=i.

Commentary
This response received 2 marks for part 5.1 and 0 marks for part 5.2.

For part 5.1, no iteration takes place so mark point one from the mark scheme cannot be
awarded. The question asked that the process was “repeated until a pit is picked that
contains seeds”, so the student should have realised that a loop was required.

The student does check if Board [Pit] is equal to zero; an unnecessary variable value
is used as part of this process, but the same outcome is achieved, so mark point two from
the mark scheme can be awarded. The correct error message is displayed if value is equal
to 0, so mark point three can also be awarded. Mark point four cannot be awarded as the
value for P1it is not successfully input because the program does not convert the input into
an integer. Mark point five also cannot be awarded as there is no loop.

For part 5.2, no marks can be awarded as the error message is not displayed under the
correct circumstances — in fact, it can be seen that the code does not execute.
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Response B
Question 05
0[5].]1
1
os]. ]2
|
ich plt do you want
( again
| | |
1 1 1
Commentary

This was a very good response that received 5 marks for part 5.1 and 1 mark for part 5.2.

For part 5.1 The student has successfully recognised that a loop is required that repeats until
Board[Seeds] is greater than zero. They have also displayed the required error message
under the correct circumstances.

For part 5.2 it can be seen that the error message is displayed when an invalid value is
entered so the mark can be awarded.
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Question number 6

Question number 6 required students to add validation to the GetInitialValues
subroutine to ensure that the entered number of pits is between 10 and 20 and is an even

number.

Question number part 6.1 and 6.2

The Skeleton Program is to be improved so that when setting up the board the
humber of pits is set to an appropriate value.

The entered number of pits should be checked to make sure that:
¢ a number between 10 and 20, inclusive, is enterad
e the number is even.

Change the GetInitialValues subroutine so that:

¢ the value entered is checked to make sure it is between 10 and 20

¢ the value entered is checked to make sure itis even

« if any of the checks are failed, the message Invalid walue should be
displayed and the user should be asked to enter another value.

Test your changes by running the Skeleton Program and then:
e select Setup a basic board

¢ enter a value for the number of pits of 15

¢ enter a value for the number of pits of 24

¢ enter a value for the number of pits of 14

Evidence that you need to provide
Include the following in your Electronic Answer Document.

[0]6].[1] Your PROGRAM SOURCE CODE for the subroutine Get Initialvalues,

[7 marks]

[0]6].[2] SCREEN CAPTURE(S) to show the result of carrying out the test.

[1 mark]

oxfordaga.com

Copyright © 2024 Oxford International AQA Examinations and its licensors. All rights reserved. 37



INTERNATIONAL GCSE COMPUTER SCIENCE (9210)
EXAMPLE RESPONSES (9210/1)

Mark scheme

1 mark: Comrect test that vanable 2itCount Is even

1 mark: Comectly combine the three checks

1 mark: Appropriate message and new value for PitCount Is
input and stored comectly

1 mark: Loop ensures that input is requested again until
student's conditions are met

MAX 6 if any errors
Python

def GetInitialValuss():
print()
PitCount = int (input ('How many pits on the
board? '))
while PitCount < 10 or PitCount > 20 or
PitCount % 2 '= 0O:
print('Invalid valus')
PitCount = int{input('How many pits on
the board? "))

Seeds = int(input ('How many seeds for the
gams? "))
return PitCount, Sseds

VB
Sub GetInitialValues (ByBef Seeds Rs Integer,
ByRBef PitCount As Integer)
Conscle.Writeline ()
Console.Writeline ("How many pits on the
board?™)
PitCount = Consocle.Readline ()
While PitCount < 10 Or PitCount > 20 Or
PitCount Mod 2 <> 0
Console.WriteLine ("Invalid value")
Console.WritelLine ("How many pits on the

board?")
PitCount = Console.Beadline()
End While
Console.Writeline ("How many seeds for the
gam=?")
Sesds = Console.BeadLine ()
End Sub

Cuestion | Part | Marking guidance Total marks
06 1 1 mark: Check against lower bound of PitCount 7

1 mark: Check against upper bound of PitCount

1 mark: Checks for both bounds are correct AO3=7
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C#
private static woid GetInitialValues (ref int
Seeds, ref int PitCount)
Conszole.Writeline ()
Console.Writeline ("How many pits on the
board?") ;
PitCount = int.Parse(Console.Readline() )
while (PitCount < 10 || PitCount > 20 ||
PitCount % 2 '= 0)
{
Console WriteLine ("Invalid value™) :
Console . WritelLine ("How many pits on the
board?") ;
PitCount =
int.Parse (Console.Readline()) !
1
Console.Writeline ("How many seeds for the
gam=7?") ;
Seeds = int.Parse (Conscle.Beadline());

15, 24 and then 14 being tested and the error messages.

Capture The Seeds

- Help

Setup a basic board
Play a basic game
Play the test board

H
s
B
T
0 - Quit

Choice: S

How many pits on the board? 15
Invalid value
How many pits on the board? 24
Invalid value
How many pits on the board? 14

How many seeds for the game?

Question | Part | Marking guidance Total marks
06 2 Screen capture(s) must match code from Q6.1 1
1 mark: Screen capture shows the setup being run with values AO3=1
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Response A

! | print()
| pitvalid = False
| | while pitvalid == False:
PitCount = int(input('How many pits on the board? '))
if PitCount> 10 and PitCount<20:

if PitCount%2==0:
pitvalid == True
continue

print("invalid value")
Seeds = int{input(' How many seeds for the game? '))

| | return Seeds, PitCount

Question 06
g|6|.|1 def GetlnitialValues():

u ﬁ ‘ 2 £l Help
| S - Setup a baaic board
| | B - Play a basic game
T - Play the test board
Q Cuit
Choice: 5
How many pita on the board? 135
invalid wvalue
How many pits on the board? 24
invalid wvalue
| | How many pits on the bBoard? 14
| invalid value
! | How many pits on the bnu;j?l
Commentary

This response received 4 marks for part 6.1 and 0 marks for part 6.2.

For part 6.1, the student has performed checks against the upper and lower bounds (10 and
20) so the first two marks on the mark scheme were awarded, but the tests are not correct
(the conditions should be >= and <=) so the third mark on the mark scheme for the boundary
checks being correct cannot be awarded. Students could check their code works for
boundary test data to avoid mistakes like this. The check for an even number is correct so
the fourth mark point can be awarded. The fifth mark point for combining the checks can also
be awarded as the nesting of them combines the three checks correctly, it does not matter
that some of the conditions were incorrect for this mark point. The sixth and seventh mark
points cannot be awarded. The error message is displayed even when a valid input is made.
Additionally, the loop does not work correctly as the student has used == instead of = when
assigning True to PitVvalid, so the loop will not exit even if the conditions are met.

For part 6.2, no marks are awarded as the tests have been failed by the student’s code.
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Response B

Question 06
0({6].[1

Commentary

This response received 6 marks for part 6.1 and 1 mark for part 6.2.

For part 6.1, the solution is almost fully correct. There is a loop that repeats until the
conditions are met and the value is re-input when the conditions are not met. The only issue
is that the upper boundary of the range is incorrect. Values between 10 and 20 should be
accepted. To achieve this, the second value in the range command should be 21 rather
than 20. Therefore, mark point three from the mark scheme could not be awarded.

For part 6.2, despite the minor error in the code the program worked correctly for the test
data so the mark is awarded.
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Question number 7

Question number 7 required that students modified the CreateBoard subroutine so that
all seeds were always distributed into pits at the start of the game.

Question number part 7.1 and 7.2

ﬂ Currently, the Skeleton Program does not always distribute all of the seeds to pits
when a board is set up. For example, for a board with 10 pits and 25 seeds, 2 seeds
would be put into each pit and 5 seeds would not be distributed.

The Skeleton Program is to be changed so that when distributing the seeds during
the board setup, it makes sure that all seeds are distributed.

The CreateBoard subroutine is to be changed so that:

» after the seeds have been distributed using the existing process it calculates how
many seeds are left

« if any seeds are left, it asks Which pit should get the remaining
seeds?

+ the user’s response is stored in an appropriately named variable

¢ the board is updated so that these remaining seeds are placed into the requested
pit.

Test your changes by running the Skeleton Program and then:
¢ select Setup a basic board

enter a value for the number of pits of 10

enter a value for the number of seeds of 25

enter a pit number of 4

select Play a basic game

Evidence that you need to provide
Include the following in your Electronic Answer Document.

[0]7].[1] Your PROGRAM SOURCE CODE for the CreateBoard subroutine.
[6 marks]

[0]7].[2] SCREEN CAPTURE(S) to show the result of carrying out the test.
[1 mark]
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Mark scheme

value with 0. A. compare with 1 if greater than or equal to
relational operator has been used

1 mark: Appropnate prompt for remaining seeds

1 mark: Response stored in an appropriate variable

1 mark: Board updated appropriately

MAX 5 if any errors

Python
def CreateBoard(Seeds, PitCount):
global Board
for Count in range (PitCount) :
Board.append (Sseds [/ PitCount)
Bemainder = Seeds % PitCount
if Bemainder > 0:
Pit = int{input('Which pit should ge=t
the remaining seeds? "))
Board[Pit] = Board[Pit] + Remainder

VB
Sub CreateBoard(Seeds 2s Integer, PitCount As
Integer)
BelDim Board(PitClount - 1)
For Count = 0 To PitCount - 1
Board{Count) = 3S=eds % PitCount
Hext

Dim Bemainder As Integer = Seeds Mod
PitCount
If Bemainder > 0 Then
Console . WriteLine ("Which pit should get
the remaining seed? ")
Dim Pit As Integer = Console.BReadline()
Board(Pit) = Board(Pit) + BEemainder
End If
End Sub

Question | Part | Marking guidance Total marks
07 1 1 mark: Use of remainder operator or equivalent 6

1 mark: Comectly calculate number of remaining seeds

1 mark: Selection statement which compares calculated integer | AO3=6
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private static volid CreateBoard({int Sesds, int
PitCount)

Board = new int[PitCount]:

for {int Count = 0; Count < PitCount;
Count++)
{
Board[Count] = Seeds / PitCount;

}
int Bemainder = Seeds % PitCount;
if (Remainder > 0)
{
Console . WriteLine ("Which pit should get
the remaining seeds? "):
int Pit =
int.Parse (Console.ReadLine () ) ;
Board[Pit] = Board[Pit] + Remainder;

1
}
Question | Part | Marking guidance Total marks
07 2 Screen capture(s) must match code from Q7.1 1

1 mark: Screen capture shows the setup being run with values AO3=1
10, 25 and then 4 being entered. A basic game should be
started showing the board with exira seeds in pit 4.

Capture The Seeds

Help

Setup a basic board
Play a basic game
Play the test board
Quit

oHEWnE
LI T I I |

Choice: S

How many pits on the board? 10

How many seeds for the game? 25

Which pit should get the remaining seeds? 4

Capture The Seeds

H - Help
5 - Setup a basic board
B - Play a basic game
T - Play the test board
Q - Quit
Choice: B

9 g 7 & 5

| 2] 2|| 2]] 2||] 2| Player 1 holds: 0O

| 2] 2| 2]] 2||] 7| Player 2 holds: 0

Player 1, which pit do you want to take seeds from?
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Response A

Question 07 | S e e W G e S |

oi17!.11 f CreateBoard(5eeds, PicCount):
Board
Count range (PitCount) :
ans = Board.append (Szeds // PicCount)
ana != 0:
ask = int({input{"Which pit should get remaining saads?")}

- _Efp]r_.

- Setup a basic beoaxd
- Play & basic game
Play the cesat board
- Setup a random board
= Quit

O H-H DX
i I

Choace: S

How many pits on the board? 10
How many seesds for the game? 25
Which pit should get remaining se=dszd

H - Help
|S - Secup a basic board
B - Play a basic game
T - Play the test board
| B =~ Setup a random boazd
|G - Quac

| | Choice: B

& g b | B 5

I| 200 211 211 21| 2| Player 2 holds: 0

Player 2, which pit do you want to take seeds from?

Commentary

This response received 2 marks for part 7.1 and 0 marks for part 7.2.

For part 7.1, the student has not correctly worked out the number of remaining seeds or
updated the board, so mark points one to three and six cannot be awarded. Mark points four
and five can be awarded as the student has prompted the user to input where to put the
remaining seeds and has correctly stored this value in a variable. This student has
demonstrated good exam technique as despite the fact that they could not do the earlier part
of the question correctly they have still attempted the later part and so have achieved some
marks.

The code did not work out the number of remaining seeds so no marks could be awarded for
the test result in part 7.2.
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Response B

Question 07 [T S

o171.11 .-+ CreateBoard(Seeds, PitCount):
=lopal Board
-+ Count -~ range (PitCount):
Board.append (Seeds // PitCount)
SeedsperPit = Seeds// PitCount
TotalSeedsUsed = SeedsperPit*PitCount
RemainSeeds = Seeds - TotalSeedsUsed
- RemainSeeds> 0O:
print ("Which pit should get
userPit = int(input())
Board[userPit] = Board[userPit] + RemainSeeds

the remaining sseds?™)

= .
5

pass

- Help

- Setup a basic board
Play a basic game

- Play the test board
- Quit

T OoHm W
]

Choice: S

How many pits on the board? 10

How many seeds for the game? 25

Which pit should get the remaining seeds?
4

- Help

- Setup a basic board
Play a basic game

- Play the test board
= Quit

Q3w
1

Choice: B
9 8 7 & 5

e e e

I 211 211 211 211 2| Player 1 holds: 0

I 21t 211 211 211 7] Player 2 holds: 0

I S .

Commentary

This was a very good response that received 6 marks for part 7.1 and 1 mark for part 7.2.

For part 7.1, the student has not used the approach shown in the mark scheme to calculate
the number of remaining seeds. Instead of using the MOD operator, they have calculated
how many seeds were put into pits using the original method and subtracted this from the
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number of seeds in the game to work out how many seeds are left. Alternative valid
responses will always be credited, so the student received full marks for this question part.

For part 7.2 the program has performed correctly when the test data was input so the mark
was awarded.
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Question number 8

Question number 8 was a more complex programming question which required that students
added a new option to the Skeleton Program to setup a random board.

Question number part 8.1, 8.2, 8.3 and 8.4

The Skeleton Program is to be extended so that the board can be set up to have the
seeds randomly dropped into the pits. When a player chooses to have a random
board they will be asked to enter the number of pits and the number of seeds as they
do for a basic board.

Task One

Change the M=nu subroutine so that it displays an additional option.
E — Setup a random board

Task Two

Change the Main subroutine so that when the user enters R it asks for the number of
pits and the number of seeds to be entered. It should then call SetupBoard with
the required parameters including TypeQfBoard setto B

Task Three

Change the SetupBoard subroutine so that if the TypeCfBoard parameter is E it
+ displays the message S=stting up random board

+ calls the CreateBoard subroutine so that the board has the number of pits
entered by the user and each pit contains no seeds
« initialises the state varable

+ drops each seed into a randomly chosen pit on the board until all seeds have been
dropped.

Task Four

Test your changes by running the Skeleton Program and then:
* sglect Setup a random board

+ enter a value for the number of pits of 10

= enter a value for the number of seeds of 20

e select Play a basic gams

Evidence that you need to provide
Include the following in your Electronic Answer Document.
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[0]8].[1] Your PROGRAM SOURCE CODE for the Menu subroutine.

[1 mark]
[0]8].[2] Your PROGRAM SOURCE CODE for the Main subroutine.
[4 marks]
[0]8][3] Your PROGRAM SOURCE CODE for the SetupBoard subroutine.
[10 marks]
E SCREEN CAPTURE(S) to show the result of carrying out the test.
[1 mark]
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Mark scheme

Cuestion | Part | Marking guidance Total marks
08 1 1 mark: Option for setup random board added into menu 1
options
l. Ordenng of opfions AD3=1
A. Minor typos in output message
Python
def Menul() :
print ()
print{'Capturs The Seesds')
print()
print({'H - Help")
print('S - Setup a basic board")
print ('R - Setup a random board')
print('B - Play a basic game')
print('T — Play thes test board")
print{'Q — Quit")
print ()
VB
Sulx DisplayMenu ()
Console.WritelLine ()
Conscle.Writeline ("Capture The Seesds")
Console.WritelLine ()
Conscle.WritelLine ("H — Help")
Conscle.Writeline ("3 — Setup a basic
board")
Conscle.WritelLine ("R — Setup a random
board")
Console . Writeline ("B - Play a bhasic
game")
Conscle.Writeline ("T - Play the test
board")
Console . Writeline("Q - Quit™")
Console.Writeline ()
End Sub
oxfordaga.com
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C#

private static woid DisplayMenul()

Console.WriteLine () ;
Console.WritelLine ("Ca
Console.WriteLine () ;
Console.WritelLine ("H
Console.WriteLine ("3

board") ;

Console.WritelLine ("R

board") ;

Consocle.WriteLine ("B

game") ;

Consocle.WriteLine ("T

board") ;

Conscle.WriteLine ("Q
Conscle.WritelLine () ;

ipture The Seeds"

- Help");
- Setup a bkasic

— Setup a random
- Play a basic
- Play the test

- Quit"™);

) ;
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Question | Part | Marking guidance Total marks
o0& 2 1 mark: Extra case added for selection statement 4
1 mark: Checks Choice ='R’
1 mark: Makes appropriate call to GetInitialValuss or AD3=4
equivalent

1 mark: makes appropriate call to SetupBoard
MAX 3 if any errors

Python

def Main():
Playing = Trus

while Plaving:

e
C

ot G

(I |

InitialValues
unz, Seseds)

[

= L
fl Woe
|l

Seead=, PitCount = FetInitialValus=s ()
SetupBoard('R', Seeds, PitCount)
2lif Choics == "B':

g2lif Choice == 'T'
SetupBoard{"T"
Elayser = L
FlayFams [(Flayer

elif Choice == "J°"
Flaying = False
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[

B

(€]

ub M

a board

End

Elave

Zeeds

m Boa

= Play

Displa

Consol ]

Dim Choice As String = Conscle_ ReadLine (]
If Ch "H" Then

GetInitialValues (Seeds, FPitCount)
SetupBoard("5", Seeads, PitCount)
Elself Choice = "R" Then
GetInitialValues (Seeds, PitCount)
SetupBoard ("R", Seeda, PitCount)
ElseIf Choice = "B" Then
If [(Board.Lsangth <> Then
Flayer = RandomGensrator.Mext(l, 3]
Elayzams (Player]
Els

Console Writeline ("You need to setup

first™}

End If
ElseIf Choice = "I™ Then

SetupBoard ("T")

Flayer = 1

FlayCams (Player)
ElseIf Choi "™ Then

End If

End While

=4

ub
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C#
private static woid Main()
{

bool Playing = true;

int Player;
int PitCount;
int Sesds;

Board = mnew int[0];
while (Playing == trus)
{

DisplayMenu();
Console . Write("Choice: ");

string Choice = Consocle.ReadLine();
if (Choice == "H")
{
DisplayHelp();
1
elze if (Choice == "3V
{
PitCount = 0;
Seeds = 0;

GetInitialValuss (ref Seeds, ref
PitCount) ;
SetupBoard('5"', Seeds, PitCount);
1
else if (Choice == "R")
{
GetInitialValues (ref Seeds, ref
PitCount) ;

SetupBoard ('R', Seeds, PitCount) ;

}
glse if (Choice == "B")
if (Board.Length '= 0)
{
Playsr = RandomGenerator.NWext(l, 3);
PlayGame (Playsr) ;
]
else

Console.WritelLine ("You neesd to setup
a board first");
glse if (Choice == "T")
{
SetupBoard('T") ;
FPlayer = 1;
PlayGame (Player);
1
else if (Choice == "g")
Playing = false;
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1 mark: Displays message Setting up random board

1 mark: Callto CreateBoard
1 mark: Correct parameters used for call to CreateBoard

1 mark: Correctly setting up State vanable

1 mark: Generating a random number

1 mark: Random number within the correct range

1 mark: Correctly indexing Boaxrd with the random number
1 mark: Adding 1 to current value of indexed board position

1 mark: lteration controlled comectly by number of seeds
remaining

MAX 9 if any errors

Python
elif TypeOfBoard == '3':
CreateBoard (Seeds, PitCount)
State=[Seseds, , 0]
elif TypeOfBoard == 'R':

print('Setting up random board')
CreateBoard (0, PitCount)
State = [Seeds, 0, 0]
while Seeds > 0:
RandomPit = random.randint (0,
PitCount - 1)
Board[RandomPit] =
Board[RandomPit] + 1
Seeds = Seeds - 1

CQuestion | Part | Marking guidance Total marks
08 3 1 mark: extension to selection statement for Type0£Board 10
equal to r
AD3=10
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VB
If TypeOfBoard = "T" Then
Board = {1, 0, 3, 1, 2, 2, 0, 0, 0O,
o, 2, 1}
State = {48, le&, 20}
ElseIf TypeOfBoard = "R" Then

Console.WriteLine ("Setting up
random board")
CreateBoard (0, PitCount)
State = {Seeds, 0 ,0}
While Seeds > 0
Dim RandomPit As Integer =
RandomGenerator.Next (0, PitCount)
Board (RandomPit) =
Board (RandomPit) + 1
Seeds = Seeds — 1

End While
ElseIf TypeCfBoard = "S" Then
CreateBoard (Seeds, PitCount)
State = {Seesds, 0, 0}
End If
C#
if (TypeCfBoard == 'T'")
{
Board = new int[12] { 1, 0, 3,
2, 2, 0,0, 0,0, 2, 11};
State = new int[3] { 48, la, Z0
1
else if (TypeOfBoard == 'R')

{
Console.WritelLine ("Setting up
random board") ;
CreateBoard (0, PitCount) ;
State = new int[3] { Seeds, 0,
while (Seeds > 0)
{
int RandomPit =
RandomGenerator.Next (0, PitCount) ;
Board [RandomPit] =
Board[RandomPit] + 1
Sesds = Seeds - 1

1

1

glse if (TypeCfBoard == '5'")

{
CreateBoard (S=seds, PitCount);
State = new int[3] Seesds, O,

—_r

s

0};
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called with the values 10 and 20 being entered. A board should
then be displayed with random distribution of the seeds. Total of
the seeds should be 20.

Capture The Seeds

H - Help

S - Setup a basic board
R - Setup a random board
B - Play a basic game

T - Play the test board
0 - Quit

Choice: R

How many pits on the board? 10
How many seeds for the game? 20

Capture The Seeds

H - Help

S5 - Setup a basic board
R - Setup a random board
B - Play a basic game

T - Play the test board
Q - Quit

Choice: B

9 8 1 6 5

Player 1, which pit do you want to take seeds from?

Question | Part | Marking guidance Total marks
08 4 Screen capture(s) must match code from Q8.1, Q8.2and Q8.3. | 1
1 mark: Screen capture shows the random board setup being AO3=1
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Response A

0 8 1 i=f DisplayMenu():

" prant ()

prainc (‘B - Help'}

princ('S - Satup & basiz Eoard')
print ("8 = Flay a basic game')
prant('T - Flay the test kEcaxd'}
print{"R ~ Setur a zandcm tcazd')
prans{'C - Quiz')

princ ()

0 8 . 2 Hg:.nn:

;ickbal Boazd
Playing = T:u=
- Playing:
DisplayMenu ()
Choice = anput('Chiic=: ')
Choice == "H':
DisplayBelp ()
Choligce — *'5':
Seeds, PicCount = GetlnicvialValues()
SecupBoard('5', Seeds, PictCount)
Choice = '3°';
len (Board)} !'= 0:
Player = random.randint(l, 2}
PlayGame (Player)
pranc|'Tsu need TS geTup A Ecard farst')
Z Choice == 'T°
SecupBoard('T")

Player = 1
PlayGame (Playax)
* Choice = 'R':

PicCount = int{input("H:% many F
Seeds = intlainput('d:w many Se=
SecupBoaxd('R', Seeds, PitCount)
f Choice = 'G's
Playing = Fala-
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0|8]. | 3 SecupScard (TypeOfBcazd, Seedy={, PicCount=0):
: Board, State
Iypelfioard ==
Boaxd = (i1, @, 3, 1, 2, 2, 0, @, O, O, 2, 1]
Seate = [48, 1&, 20]
TypeOfBoard == "5':
CreacteBoard(Seeds, PitCount)
S5cate = [Seeds, O, O]
TypeOfBoard == °R':
pzint |5 -rta QERLL 3
CreacveBgard(9, PicCount)
State = [Seeds, 0, O]
Seeds > 0O:
Board[random. randint {J, PitCaunt-1)) =+ 1
Seeds = Seeds - 1

018[.14 | LB Pyhonssasher = R =

File Edit Shel Debug Options Window Help
Pychon 3.6.3 [v3.6.3:2c5fed8, Oct 3 2017, 17:26:4%) [MSC w.1900 32 bat {(Intel)]

on wanl2
Type "cepyright”, wcredits® or "license ()" for more information.
e
| mee RESTART: C:\Users\exam3s_gfs\Desktopl T \Quastion 8.py ====
A - Help
§ - Setup a basic board
B - Flay a basic game
T - Play the ceat board
R - Secup a random board
g - Quic

Choice: R

How many Pacse?ld

HBow many Seeds?2O
Secting up random bBoard

= Help

Sacup a basic board
Flay a basic game
Play the test board
Secup a4 random board
Cuic

o x o=l i inE

Choice: B

2 2 B 5
;_;T;-:;T-I;;_:_:-lI Player 1 nholda: 0
I_jr_-:-:_."-.-l-ln_z; Flayer 2 holds: ©
" e
| Player 2, which pit do you Want to taks seeds r:am."|

Commentary

This was a very good response that received 1 mark for part 8.1, 4 marks for part 8.2, 9
marks for part 8.3 and 0 marks for part 8.4.

For part 8.1, the student successfully added the new option to the Menu subroutine so was
awarded the mark.

For part 8.2, the student received all four marks. They have not called the
GetInitialValues subroutine to input the number of pits and seeds, but mark point

three on the mark scheme was still awarded as the student had written their own input
commands which achieved the same purpose as the call would have done.

For part 8.3, the student produced a nearly fully working solution, achieving nine of the ten
available marks. The only mistake that the student has made is in the method by which they
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attempt to increment the number of seeds in the pit. The student has written =+1 which will
set the number of seeds to one instead of increasing it by one.

For part 8.4, no marks were awarded as the test did not work correctly as a result of the
coding error made in part 8.3.

Response B
Question 08
o[8[.[1
ofsl.|2 |l
0|8|.[3
D|8|. |4
Commentary

This response received 1 mark for part 8.1, 1 mark for part 8.2, 3 marks for part 8.3 and 0
marks for part 8.4.

For part 8.1, the student successfully added the new option to the Menu subroutine so was
awarded the mark.

For part 8.2, the student appears to have added an additional alternative to the i f
command, to check if Choice is equal to R. Inside this alternative, the subroutine
SetupBoard is called. The only mark awarded for this response was mark point two from
the mark scheme, for comparing Choice to R. Mark point one was not awarded as the
student did not show enough of their code for it to be clear that the e1 i f was added to the
correct i f statement. It is important that students always include the code for the entire
subroutine, so that an examiner can see where new code was added. Mark point four was
also not awarded because whilst SetupBoard was called, the call was not appropriate
because the parameters are incorrect.

For part 8.3, mark points two, three and six from the mark scheme were awarded for
displaying the message, calling CreateBoard (albeit with incorrect parameters) and
generating a random number. The range for the random number was incorrect, the upper
limit should have been PitCount-1, which prevented the award of the seventh mark
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point. As with part 8.2, the fact that the student did not copy all of the subroutine into the
electronic answer document meant that mark point one could not be awarded as the location
of the code could not be seen. Whilst the student has not produced a working solution, they
have sensibly done what they could and so achieved some of the available marks.

For part 8.4, the mark was not awarded. The student had made a number of errors in parts
8.2 and 8.3 so was unable to provide testing evidence to show that their code worked.
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Question number 9

Question number 9 introduced a new to collect seeds in the game. The Skeleton Program
had to be modified so that if the last seed was dropped into an empty pit the player would
collect all of the seeds from the next pit. The Section C programming questions are
challenging and are intended to differentiate between the most able programmers, but all
students should be encouraged to attempt them if they have time to, as there are usually
some marks available for tackling the simpler parts of the task.

Question number part 9.1, 9.2 and 9.3

The Skeleton Program is to be extended so that there is a new way to collect seeds
when making a move.

The seeds will be distributed by the player and if the last seed is dropped into an
empty pit then the player collects all of the seeds from the next pit.

Example

In an example game the board is currently:

11 10 9 8 7 6
2 0 5 4 3 2 | Player 1 holds: O
5 3 0 4 0 2 | Player 2 holds: 0
0 1 2 3 4 5

If Player 1 picks pit 9, they will pick up 5 seeds.
These seeds will be dropped into pits 10, 11, 0, 1 and 2.

As the last seed was dropped into an empty pit, pit 2, they will collect all of the
seeds from pit 3.

The state of the board after this move is shown below:

11 10 9 8 7 6
3 1 0 4 3 2 | Player 1 holds: 4
6 4 1 0 0 2 | Player 2 holds: 0O
0 1 2 3 4 5
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Task One

Create a new subroutine CollectNext that:
o takes the parameters Pit and Player
e calls the DropSeeds subroutine to place the seeds into the pits

* checks whether the last seed was dropped into an empty pit and, if it was, collects
all the seeds in the next pit
e displays the message Collected Seeds If any seeds were collected.

Task Two

Change the P1ayGame subroutine so that after getting the move from the player:

o it asks, with an appropriate prompt, if the player wishes to use the original way of
collecting seeds or the new way of collecting seeds
¢ it allows the user to enter A for the original way of collecting seeds or B for the new

way of collecting seeds
¢ it checks the entered value and calls either MakeMove or CollectNext, as

appropriate.

Task Three

Test your changes by running the Skeleton Program and then:
e select Play the test board

e enter a pit number of 0

e enter a value for a collection method of B

e enter a pit number of 11

e enter a value for a collection method of B

e enter a pit number of 3

¢ enter a value for the collection method of A

Evidence that you need to provide
Include the following in your Electronic Answer Document.

[0]9]]1] Your PROGRAM SOURCE CODE for the new subroutine CollectNext.

[9 marks]

[0]9][2] Your PROGRAM SOURCE CODE for the subroutine PlayGame.
[5 marks]

. SCREEN CAPTURE(S) to show the result of carrying out the test.
[1 mark]
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Mark scheme

Question | Part

Marking guidance

Total marks

09 1

1 mark: Creation of new subroutine named Collectlext
1 mark: Subroutine passed parameters it and Flayer

1 mark: Appropriate call to DropSeeds

1 mark: A check that Board[LastPit] iseqgual to 1

1 mark: Working out position of next pit by adding 1

1 mark: Including a correct usage of MOD to account for
wrapping around board

1 mark: Correct updating of State variable

1 mark: Correct updating of Board vanable

1 mark: Displays message Cocllected Ses=ds when seeds
are collected.

MAX 8 if any errors

Python
def CocllectNext (Pit, Player):
global Board, State # opticnal
LastPit = DropSeeds(Pit)
if Board[LastPit] == 1:
NextPit = (LastPit + 1) %
len (Board)
State[Player] = State[Playsr] +
Board[NextPit]
Board[NextPit] = 0
print ("'Collected Se=ds')
VB
Sub CocllectWext (Pit As Integer, Player As
Integer)
Dim LastPit As Integer = DropSeeds(Pit)
If Board(LastPit) = 1 Then
NextPit = (LastPit + 1) Mod
Board.Length
State (Player) = State (Player) +
Board (HextPit)
Board (NextPit) = 0

Conscle. iteli Collected
ns WritelLine ("Collecte
Seeds")

End If

AD3=9
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C#

int Player)
{

{

Board.Length;

Board[NextPit]:;
Board[NextPit] =

Seeds") ;
t
t

private static void CollectNext (int Pit,

int LastPit = DropSeeds (Pit);
if (Board[LastPit] ==
NextPit = (LastPit + 1)

State[Player] = State[Player]

Console.Writeline ("Collected
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Cuestion | Part

Marking guidance

Total marks

09 2

1 mark: Appropriate prompt to ask for kind of move placed after
use of GetMove

1 mark: Selection statement setup to check response

1 mark: Call to MakeMow= when option A has been chosen

1 mark: Callto Collectlsxt

1 mark: Subroutines called under comect circumstances.

MAX 4 if any errors
Python

def PlayGame (Playesr):

glokal Board, State
while GetGameStat

DisplayBoard()

Pit = GetMowve (Play=r)
Move = input('What kind of move (A
- original, B - new)? ')
if Move =— 'A':
MakeMove (Pit, Player)
elze:
CollectNext (Pit, Player)
if Player == 1:
Player = 2
else:
Player = 1
print (GetGameState (Player))
Board = []
State = []

5

AO3=5
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VB
Sulk PlayGame (Playsr Lz Intsger)
While GetGameState (Player) = "Play"
DisplayBoard()
Dim Pit As Integer =
GetMowve (Player)
Console.WriteLine ("What kind of
move (A — original, B — new)? ")
Dim Mowve As String =
Console.ReadLine ()
If Move = "A" Then
MakeMove (Pit, Player)
El=e
CollectNext (Pit, Player)
End If
If Player = 1 Then
Player = 2
lse
Playsr = 1
End If
End While
Conscle.Writeline (GetGameState (Player) )
BEeDim Boardi(—1)
FeDim State(2)
End Sub

I
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C#
private static void PlayGame (int Player)

while (GetGameState (Player) == "Play")
{
DisplayBoard() ;
int Pit = GetMove (Player)
Console.WritelLine ("What kind of
move (A — original, B - new)? ");
string Move = Console.ReadLine() ;
if (Move == "A")
{
MakeMove (Pit, Player) ;
}

else

{
CollectNext (Pit, Player) ;

}

if (Player == 1)
Player = 2;

else

Player 1;

}

Console.Writeline (GetGameState (Player));

Board = new int[0];
State = new int[3];

oxfordaga.com

Copyright © 2024 Oxford International AQA Examinations and its licensors. All rights reserved.



INTERNATIONAL GCSE COMPUTER SCIENCE (9210)

EXAMPLE RESPONSES (9210/1)

CQuestion | Part | Marking guidance

Total marks

09

3

1 mark: Screen capture shows the test being completed comrectly. | AD3=1

. Screen capture(s) must match code from Q9.1 and Q9.2 1

H L

oxfordaga.com

Copyright © 2024 Oxford International AQA Examinations and its licensors. All rights reserved.

69



INTERNATIONAL GCSE COMPUTER SCIENCE (9210)
EXAMPLE RESPONSES (9210/1)

Response A

Question 09

0]9].]1 |defCollectNext(Pit, Player) :

global State Board

DropPit = DropSeeds()

afterpit = DropPit + 1

seeds = Board|DropPit]

x = Board|afterseeds]

if seeds == 0 and DropPit ==Pit:
State[Player]= State[Player] + x

0/9|.(2 def PlayGamei(Player):
global Board, State
while GetGameState(Player) == 'Play".
DisplayBoard()
ans = input({"do you want to play game the original way ‘A'ar the new
way 'B)
ans = ans.upper()
if ans =="A":
Pit = GetMove(Player)
MakeMove(Pit, Player)
elif ans == B:
CollectNext()
if Player == 1:
Player=2
glse:

Player = 1
print(GetGameState(Player))
Board =[]

State = []

o9.[3 [ o

CapLtidze The Sesds

H - Help

% — Sseup a bhasic board
B - Play & Basic gams
T = Play the Tast bBoard
Q

E

guic
- arc up random Random
Chaice: T
11 1Q ¥ 8 q LY

| Li0 210 @10 @) opr 01 Player i1 holds: L6

________________________

------------------------

do you want To0 play game the crigimal way "A'ocr Ehe new way "B°B

Traceback [(Eo8t Fecent call last).
File *SchZDeers\examds gia\DesicopiPapesl IGCSE Juns 2022 PY_Pum 0.0.1 13) - Lo
BY.py". lime 207, in cmodules
Hadkm [} i 3
File "C:iOsers\examd’s gfa’\Deakrop'\Fapezl IGCSE_June 2022 PY Pub D.C.1 (3} Ca
BY-p¥", lins 157, in Hsin
PlayCame (Flayez]
Tile "Ci\Dserstexamds gfs\Desktep\Paperl IGCSE June 2023 PY Pub C.0.1 (3
Ey-Dy". line 1359, in FlayGame
SgllectRexk [
TypeErzoz: Collectext (] =isaing 2 required positiopnal acgumenta: ‘Pas' and 'Rla

.
| ¥
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Commentary
This response received 3 marks for part 9.1, 2 marks for part 9.2 and 0 marks for part 9.3.

For part 9.1, the first, second and fifth mark points from the mark scheme were awarded.
The first two mark points were awarded because the student created a subroutine with the
correct name and parameters — all students should be encouraged to attempt to do this,
even if they are unable to tackle the rest of the question. The third mark point was not
awarded as although there is a call to DropSeeds, this does not include the required
parameter so it was not an appropriate call, which the mark scheme required. The fifth mark
point was awarded as the student does add one onto DropPit to calculate the position of
the next pit.

For part 9.2, mark points two and three from the mark scheme were awarded. There is a
selection statement to check for the type of response and MakeMove is called for the
original type of move. The missing quotation marks around the B were ignored for mark point
two, as this only required that there was a selection statement, not that it fully worked. Mark
point one was not awarded as the prompt was not displayed after GetMove was called,
mark point three was not awarded as the call to Col lectNext would not work because it
has no parameters and mark point five was not awarded as the circumstances under which
the subroutines were called was not correct owing to the missing quotation marks around the
B.

For part 9.3, no marks were awarded. It can be seen from the test evidence (as well as the
code) that the solution did not work.

Response B

Question 09 e S T

0(9].]1

" CollectNext (Pit, Player):

DropPit = DropSeeds (Pit)
- £ Board[DropPit]-=1 == 0 and Board[DropPit+l] != 0:
State[Player] = State[Player] + Board[DropPit+l]

Board[DropPit+l] = 0

print ("Collected Seeds", "\n")
019|.12 «f PlayGame (Player):
Board, State
& GetGameState (Player) == 'Play':

Dis
Pit = GetMove (Player)
D -

rint ("Playez”™, 0 cocllect the seeds?”,

w way, encer B: ")

WayOfCollection = in
f WayOfCollection == "“AM:
MakeMove (Pit, Player)
ColleccNext (Pit, Plaver)
f Player == 1;
Flayer = 2

Player = 1

print (GetGameState (Player))
Boaxd = []
State = []
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Captuze the Seeds S
R - Belp
5 - Secup a basic board
R - Setup a random boazd
B - Play a basic gnme
T - Play the cestc board
Q - Quit
Chodee: T

11 10 -] B T &
I L0 200 Qi1 @11 @11 Q91 Flayer 1 holda: 16
ILED G0 300 L0 211 21 Player 2 holds: 20

Q 1 2 3 4 5
Player 1, which pit do you want to take aceda from? O
Player 1 bhow would you like to collect the seeds?For the orlginal way, eoter A.For che
new way, enter B:
kollentnd Sceda

11 1g L i} T 13

P Ap0 200 @1 911 @fl 91 Flayer 1 holds: 1S

| @Il X001 Qf1 11 211 21 Flayer I holda: 20

4] 1 2 3 L ] 5
Piayer 2, which pit do you want to cake seeds from? 11
Flayer 2 how would you like ©o collect the aseda?For cthe original way, enter A.For the
new way, eoter B:
B
Collected Seeds

11 190 2 L] 7 &

I 9p 211 911 @il o1 of Player 1 holds: 19

I Ag] Q) 911 L)) 211 2| Flayer 2 holds: 21

¢] 1 2 3 4 a

Player 1, which pit 4o jou wWane ©o tade seeds from? 3
Flayer 1 how would you like ©o collect the seeda?For the original way, encer A.For the
new way, entee B:
-
Callected sesds ITrom pit: 4

11 10 9 B 7 6

I ©01 210 ©01 ©)] ©O)] O] Player 1 holds: 22

| 101 ©Op) Q1 ©)] 911 2] Player 2 holds: Z1

1] 1 Fi 3 L 3
Player 2, which pic 45 you want to take seeda from?
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Commentary

This was an excellent response received 7 marks for part 9.1, 5 marks for part 9.2 and 1
mark for part 9.3.

For part 9.1, the two mark points that were not awarded were mark points four and six on the
mark scheme

Mark point six was not awarded as the student did not take account of needing to wrap
around the board after adding 1 onto the pit number, for example by using the MOD
operator.

For mark point four, the student had to check that Board [LastPit] was equal to 1, ie

that the last pit used was empty before the seed was dropped into it. In their solution, the
student has checked that Board [DropPit] -1 is equal to 0, which achieves the same

thing. If their i £ statement had only included this one condition then mark point four would
have been awarded, but the second condition Board [DropPint+1] != 0 would stop
this working under some circumstances, so this mark was not awarded.

For parts 9.2 and 9.3, full marks were awarded. Whilst the code would not work under all
circumstances, it did work using the test data given in question part 9.3, so this mark was
awarded.
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