








Unit 1: Principles of Computer Science -
sample mark scheme

General marking guidance
All learners must receive the same treatment. Examiners must mark the first
learner in exactly the same way as they mark the last.

Mark schemes should be applied positively. Learners must be rewarded for what
they have shown they can do, rather than be penalised for omissions.
Examiners should mark according to the mark scheme, not according to their
perception of where the grade boundaries may lie.

All marks on the mark scheme should be used appropriately.

All the marks on the mark scheme are designed to be awarded. Examiners should
always award full marks if deserved, i.e. if the answer matches the mark scheme.
Examiners should also be prepared to award zero marks if the learner’s response is
not worthy of credit, according to the mark scheme.

Where some judgement is required, mark schemes will provide the principles by
which marks will be awarded and exemplification may be limited.

When examiners are in doubt regarding the application of the mark scheme to a
learner’s response, the team leader must be consulted.

Crossed-out work should be marked UNLESS the learner has replaced it with an
alternative response.

Specific marking guidance for levels-based mark schemes*

Levels-based mark schemes (LBMS) have been designed to assess learners’ work
holistically. They consist of two parts: indicative content, and levels based descriptors.
Indicative content reflects specific content-related points that a learner might make.
Levels-based descriptors articulate the skills that a learner is likely to demonstrate, in
relation to the assessment outcomes being targeted by the question. Different rows in
the levels, represent the progression of these skills.

When using a levels-based mark scheme, the ‘best fit’ approach should be used.

Examiners should first make a holistic judgement on which band most closely
matches the learner’s response and place it within that band. Learners will be
placed in the band that best describes their answer.

The mark awarded within the band will be decided based on the quality of the
answer in response to the assessment focus/objective and will be modified
according to how securely all bullet points are displayed at that band.

Marks will be awarded towards the top or bottom of that band depending on how
they have evidenced each of the descriptor bullet points.
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1(a)

Award 1 mark for any of the following up to a maximum of 3 marks:

e level

o time

e key collected

e position of characters/enemies/sprites.

(3)

1(b)

Example answer

BEGIN

IF NOT touching wall
When right arrow pressed
Change X by (+)10

END

Award 1 mark for each related descriptive point up to a maximum of
3 marks.

e Correct logic for sprite/character A not touching the wall.
e Input identified as right arrow key.

e X position is changed by a positive value of 10.

Accept any other relevant phrasing/wording.

Additional guidance:

Mark for the logic may be awarded for any correct logical solution,
e.g. to not move if touching the wall, else execute the move.

Learner response may or may not have begin/end.

(3)

1(c)

Award 2 marks for correct answer only.

Award 1 mark only for showing an awareness of correct method
(bracketed aspects of method).

Method: ((13*3)+50)*3.5
Answer: 311.5

(2)
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Question
number

Answer

Mark

1(d)

Award 1 mark for identification and 1 additional mark for
appropriate expansion up to a maximum of 2 marks each.

e Setting a condition to detect the bottom wall (1), to stop enemy
sprite B moving downwards (1).

e The code should contain a loop (1), so that the enemy sprite B
will repeat the action until the level is complete (1).

e Include nested logic (1) to identify which wall is being touched
(1).

e Indent subordinate actions (1) to ensure correct action/reaction
to events (1).

e Replace upwards/downwards with ‘change y’ (1) to specify how
many units it should move (in each loop of the instruction) (1).

Accept any other relevant phrasing/wording.

(6)
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Question
Answer Mark
number
1(e) Example flow chart response: (8)
Set player p
start position ~
- Move 'A’ using
7 arrow keys
Time >07 no P Game over
no
it yes |
ife-1
Set key to "got"
Level complete
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Question

Answer

maximum of 4 marks.

e Aclass (1) would be used to group all the related staff data
(name, DOB etc.) (1).

e An object (1) would be generated for each staff member,
using the class as a template (1).

Accept any other relevant phrasing/wording.

Mark
number
1(e) (cont) | Award 1 mark for any of the following up to a maximum of 6
marks:
e correct logic for checking time left (time >0 yes, continue to
other actions/no, go to game over)
e correct logic for touching an enemy sprite (no, continue/yes,
flows to lose life)
e correct logic for loose life (e.g. life = life -1, life -1, life -=1
etc.).
e correct logic for check number of lives (life>0. If 0 end game
if>0 loop to set player position)
e correct logic for ‘touching key’ (no, continue/yes, set ‘have
key’ to yes and loop back to moving around maze)
e correct logic for ‘touching door’ (no, loop back to move
around maze/yes, check if have key = yes)
e correct logic for ‘have key’ (no, loop back to move around
maze/yes, level complete).
Award 1 mark for each of the following up to a maximum of 2
marks:
e correct use of BCS flow chart symbols
e flow chart is logically organised allowing accurate
representation of the flow of data/actions.
Accept any other relevant phrasing/wording.
QAL Answer Mark
number
2(a) Award 1 mark for each related descriptive point up to a (4)
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Question

Answer Mark
number

2(b) Award 1 mark for identification and 1 additional mark for (6)
appropriate expansion, up to a maximum of 2 marks each.

Field Validation check techniques
Week Data type check (1) ensures that the data entered is in a
beginning suitable/valid date format (1).

Constraints (1) check that the date entered is a Monday
(start of week)/date is not in the future (1).

Hours Data type check (1) ensures data entered is numeric (1).
worked Constraints (1) check that it is entered as a two-digit
number (1).

Range (1) check number fits in a predetermined range,
e.g. the minimum/maximum hour allowed (1).

In pension Boolean (1) data has only two possible values yes/no (1).
scheme

Accept any other relevant phrasing/wording.
Additional guidance:

e allow only one example for each type of validation check, e.g.
allow only one of length check, presence check for constraint.

e award each validation check only once - learners should provide
a different check for each example.
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Question

Answer Mark
number
2(c) Example answer (4)
BEGIN

IF FullTime == "True":

Holidays = 28
ELSE:

Holidays = 28/ 5 * (days per week)
END

Award 1 mark for each related descriptive point up to a maximum of
4 marks.

e Correct logic for checking if staff are full-time or part-time (e.g.
FullTime == True) (1).

e Appropriate variable name declared for ‘*holidays’ and
consistently used throughout the code (1).

e For full-time staff — variable for holidays set to 28 (1).

e For part-time staff: correct formula holidays = 28 /5 *(days per
week) (1).

Accept any other relevant phrasing/wording.
Additional guidance:

e the response should show a clear understanding between
comparison (e.g. FullTime == (is equal to)) and setting a value
(e.g. Holidays = 28) this may be through clearly written
instructions in the pseudocode or by using common
programming conventions, i.e. 1 equals sign for assign and 2 or
3 for ‘is equal to’

e credit alternative solutions that use correct logic and would
produce the expected outcome.
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Question
number

Indicative content

2(d)

Answers will be credited according to the learner’s demonstration of

knowledge and understanding of the material, using the indicative content

and levels descriptors below. The indicative content that follows is not
prescriptive. Answers may cover some/all of the indicative content but
should be rewarded for other relevant answers.

General
e Modular structure makes it easier to test and maintain.

e Easy to modify and use existing code as new objects can be
created with small differences to existing ones.
Data hiding

e Data declared as ‘private’ inside a class is hidden from all other
classes.

e This protects the data and improves the reliability of the program
and the security of the data by ensuring it isn't accessed and/or
modified by other parts of the program.

Encapsulation
e Data and functions are grouped together, which aids maintenance
and development by ensuring associated functions and processes

are together so a programmer does not have to search for
related parts of the code when changes need to be made.

e Encapsulation also allows the programmer separate levels of
abstraction in one group.

Inheritance

e Properties defined by an existing class can be passed to another
class, in order to share common characteristics.

e By placing inheriting classes in a common tree, code can be
passed down and only characteristics that are unique to this class
needs to be defined.

e Reduces the amount of code that needs to be created:
o improves efficiency and speed of a program
o reduces potential errors
o aids debugging.

Reusability

e Code that has already been created can be called and used in
other parts of code.

e This reduces the size of the code saving development time and
aiding accuracy and efficiency of the program.
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Mark scheme (award up to 6 marks) refer to the guidance on the cover of this
document for how to apply levels-based mark schemes*.
Level Mark | Descriptor
Level O 0 No rewardable material.
Level 1 1-2 Technical vocabulary is used but it is not used appropriately to
support arguments in relation to the issues of the question.
Issues are identified but chains of reasoning are not made, leading
to a superficial understanding of the relative importance of issues
to the scenario.
Level 2 3-4 Accurate technical vocabulary is used to support arguments but not
all are relevant to the issues of the question.
There is consideration of relevant issues using logical chains of
reasoning but it does not reflect on their relative importance to the
given scenario.
Level 3 5-6 Fluent and accurate technical vocabulary is used to support
arguments that are relevant to the issues of the question.
There is a balanced and wide-ranging consideration of relevant
issues, using coherent and logical chains of reasoning that show a
full awareness of their relative importance to the given scenario.
AT Answer Mark
number
3(a) Award 1 mark for identification and 1 additional mark for (4)
appropriate expansion up to a maximum of 2 marks each.
e It can contain a mix of data types (1) so an appropriate type
can be assigned for each field (1).
e Each field can be assigned an identifier (1) so it can be
used/accessed directly (1).
e Each field (in the record) is usually stored in consecutive
memory locations (1), making processing more efficient (1).
Accept any other relevant phrasing/wording.
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uestion .
Q Indicative content
number
3(b) Answers will be credited according to the learner’s demonstration of
knowledge and understanding of the material using the indicative content
and levels descriptors below. The indicative content that follows is not
prescriptive. Answers may cover some/all of the indicative content but
should be rewarded for other relevant answers.
Example solution
Iltem
in 1 2 3 4 5 6 Comments
array
Origin 32 24 56 76 19 17
al
array
24 32 56 76 19 17 1&2 are compared item 2( 24) is lower than item 1(
32) so items are swapped
24 32 56 76 19 17 2&3 are compared Item 3(56) is higher than item 2(32)
no swap is made
24 32 56 76 19 17 3&4are compared Item 4(76) is higher than item 3(56)
no swap is made
24 32 56 19 76 17 4&S5 are compared item 5(19) is lower than item
4( 76) so items are swapped
24 32 56 19 17 76 5&6 are compared item 6(17) is lower than item
5(76) so items are swapped
Endof | 24 | 32 56 19 17 76 At the end of the first pass the data is still not full
first sorted so additional passes would be required
pass

Mark scheme (award up to 6 marks) refer to the guidance on the cover of this
document for how to apply levels-based mark schemes*.

Level Mark | Descriptor
Level O 0 No rewardable material.
Level 1 1-2 Technical vocabulary is used but is not used appropriately. The

explanation shows only a superficial understanding of the
identified processes.

Data is applied correctly to parts of the processes but may contain
significant errors.

Processes are not always applied accurately and/or efficiently and
show a limited understanding of the relationship between the
stages.
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Level

Mark

Descriptor

Level 2

3-4

Accurate technical vocabulary is used to explain how data is
processed but the importance of some stages on the final
outcomes is not made clear.

There are minor errors in the data entered and used.
Appropriate methodologies are applied, showing an understanding

of the logical chain of events in the processes but there are some
minor inaccuracies in their application.

Level 3

5-6

Fluent and accurate technical vocabulary is used to explain how all
stages process data, to achieve the intended outcomes.

Data is entered and used accurately at all stages.
Appropriate methodologies are applied accurately and efficiently at

all stages of the processes, to create accurate and reliable
outcomes.

Question
number

Answer

Mark

3(c)

Example algorithm (4)

count =0
FOR item in Running club member:

IF item == “yes”:

PRINT count

count = count +1

Award 1

of 4 marks.

e Suitable ‘count’ variable declared and set to 0 (1).

e Logical use of repetition to check all items in the list (1).

e Correct logic for adding 1 to count for each occurrence of (1).
e Appropriate and logical structure used (1).

Additional guidance:

Also accept:
count+=1
ADD 1 to count

To award final mark the algorithm should use correct indentation
to show hierarchy of operation, e.g. IF should be indented under
FOR to show that it is performed as part of the FOR loop.

PRINT/OUTPUT result should be fully left aligned so as to show it

will print
is added.

mark for each related descriptive point up to a maximum

after the loop has finished and not every time a new item
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Question
number

Indicative content

3(d)

Answers will be credited according to the learner’'s demonstration of
knowledge and understanding of the material using the indicative content
and levels descriptors below. The indicative content that follows is not
prescriptive. Answers may cover some/all of the indicative content but
should be rewarded for other relevant answers.

Features of event driven languages:
Events

e The program responds to individual user actions, such as the entry of
data, user pressing a button, etc.

e As actions can be assigned to particular events, they are suitable for
tasks where the computer only needs to respond to user inputs. Good
for use with data processing programs.

e The assignment of events makes them suitable for creating graphical
user interfaces and buttons that can be clicked, to action regularly
performed tasks.

e The development of a GUI (Graphical User Interface) based solution
may be overly complicated for a simple data handling application. The
development and design of the GUI, is likely to extend the development
time of a program.

Event handlers

e The event handler is a section of code that denotes the action that will
be carried out when a particular event occurs.

e Each event (such as ‘sort data’) will be written as a separate
function/subroutine. The modular nature of the code makes debugging
and testing easier, as code can be tested in separate ‘chunks’.

e As events do not affect another if a section of code is not tested
correctly, an error may not be noticed. The program may appear to
work until incorrect code is run.

Event loops

e Used to monitor the events the program must respond to. Constantly
runs, waiting for the predefined event to be triggered.

e Constant running uses some CPU processing time even when the
program is not actively being used.

Service orientated processing

e Allows execution of code to be linked to particular services that may run
in the background.

e Allows programs to be linked to a service that it may use, giving the
event driven programs greater flexibility in the way they are used.

e The drawback of linking a program to a service, is that the program will
always run in the background using up system processing time and
memory.
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Question
number

Indicative content

e In the given scenario, it is unlikely that this type of application would be
used, as the program would only be loaded and used infrequently.

Time driven

e Allows functions in a program to be scheduled, to activate at particular
times or at particular intervals.

e Allows the programmer to add functions that do not need to be
monitored/activated by the user, or tasks that are best scheduled when
the system will not be in use by the user.

o If the program was to handle an extremely large data set, sorts etc.,
could be scheduled as a ‘batch-process’ overnight. As the set of data in
the given scenario is very small, it is not a useful feature.

Trigger functions

e Trigger functions are designed to assign a particular event with an
action.

Mark scheme (award up to 8 marks) refer to the guidance on the cover of this
document for how to apply levels-based mark schemes*.

Level Mark | Descriptor

Level O 0 No rewardable material.

Level 1 1-2 Technical vocabulary is used but it is not used appropriately to
support arguments in relation to the issues of the question.
Issues are identified but chains of reasoning are not made, leading
to a superficial understanding of the relative importance of issues
to the scenario.
Arguments are not linked to the given scenario.

Level 2 3-5 Accurate technical vocabulary is used to support arguments but not
all are relevant to the issues of the question.
There is consideration of relevant issues, using logical chains of
reasoning but it does not reflect on their relative importance to the
given scenario.
Various elements of the question are considered but it does not
always link arguments to the given scenario.

Level 3 6-8 Fluent and accurate technical vocabulary is used to support

arguments that are relevant to the issues of the question.

There is a balanced and wide-ranging consideration of relevant
issues, using coherent and logical chains of reasoning that show a
full awareness of their relative importance to the given scenario.

Various elements of the question are carefully considered and
arguments are clearly linked to the given scenario.
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Question ..

number Indicative content

4(a) Answers will be credited according to the learner’s demonstration of
knowledge and understanding of the material, using the indicative content
and levels descriptors below. The indicative content that follows is not
prescriptive. Answers may cover some/all of the indicative content but
should be rewarded for other relevant answers.
Evaluation of the given code, with consideration of the efficiency and
effectiveness of the code in relation to:
Variables - use of global variables versus local variables.
Structure - ‘play’ function contains all code to execute the game.
Consideration of breaking down the code in to functions/subroutines that
control individual features:
e generate random number
e prompt user and check answer against generated number
e keeping track of score.
The programmer calls global variables using the ‘global’ command.
Generally not viewed as best practice, as it permanently alters the global
variable (problematic if the game had a ‘play again’ option). Better if the
variables were passed onto the function, so that they could be used locally
without affecting the main global value.
Repeated code - the programmer could make better use of subroutines to
reduce the amount of code that has to be compiled and run.
The scores could be added to separate locations in a list/array rather than
as separate variables so that they can be manipulated more efficiently later
(when calculating average); reduces memory used and improves the
efficiency of the code.
Accuracy - the code performs the expected mathematical operations
(generate a random addition sum) as outlined in the given criteria.
The total score for each round is displayed, but the code does not
specifically output a message stating what the *highest’ score was. The
program does not fully meet some of the design criteria provided.
The use of the sleep function when ‘calculating average score’ would make
the computer look like it is thinking; adds unnecessary waiting time for the
user.
The code is likely to return the average with a large number of decimal
places, as the code just prints the answer of the calculation (the computer
would store the full result). Displaying a large number of decimal places
may not make sense to the user. The programmer could use built in
functions to either display only a small number of decimal places or use a
function such as ROUND to display only a whole number.
The output is all text based, which may not be appropriate for the age
group using it.
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Mark scheme (award up to 8 marks) refer to the guidance on the cover of this
document for how to apply levels-based mark schemes*.

Level Mark

Descriptor

Level0 | O

No rewardable material.

Level 1 | 1-2

Technical vocabulary is used but it is not used appropriately to
support arguments in relation to the issues of the question.

Issues are identified but chains of reasoning are not made, leading to
a superficial understanding of the relative importance of issues to the
scenario.

Arguments are not linked to the given scenario.

Level 2 | 3-5

Accurate technical vocabulary is used to support arguments but not all
are relevant to the issues of the question.

There is consideration of relevant issues, using logical chains of
reasoning but it does not reflect on their relative importance to the
given scenario.

Various elements of the question are considered but it does not
always link arguments to the given scenario.

Level 3 | 6-8

Fluent and accurate technical vocabulary is used to support arguments
that are relevant to the issues of the question.

There is a balanced and wide-ranging consideration of relevant issues,
using coherent and logical chains of reasoning that show a full
awareness of their relative importance to the given scenario

Various elements of the question are carefully considered and
arguments are clearly linked to the given scenario.
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Question

number Indicative content

4(b) Answers will be credited according to the learner’s demonstration of
knowledge and understanding of the material, using the indicative content
and levels descriptors below. The indicative content that follows is not
prescriptive. Answers may cover some/all of the indicative content but
should be rewarded for other relevant answers.

Compatibility
The program should be tested on as many different computers as possible.

Tested on computers with different operating systems or different versions
and set-ups of the same operating system.

Alternatively, test on different devices to check compatibility with different
hardware settings and components.

Having access to a wide range of platforms, to form a meaningful test may
be unrealistic. So may distribute to others to test in order to get as many
different testing platforms as possible.

Testing may be time consuming because of the need to test on as wide a
range of devices as possible, which may impact on development time.
Selecting other users that can provide suitable testing and feedback,
would require careful planning.

Possibly test that it runs specifically on the hardware and software
platform used by the school. May create an emulated/virtualised version of
the systems in the school on which to test the program.

Emulation/virtualisation may be quite time consuming because of the need
to reconfigure the machine every time it is tested on a different platform.

Mark scheme (award up to 6 marks) refer to the guidance on the cover of this
document for how to apply levels-based mark schemes*.

Level Mark | Descriptor
Level O 0 No rewardable material.
Level 1 1-2 Technical vocabulary is used but it is not used appropriately to

support arguments in relation to the issues of the question.

Issues are identified but chains of reasoning are not made, leading
to a superficial understanding of the relative importance of issues
to the scenario.

Level 2 3-4 Accurate technical vocabulary is used to support arguments but
not all are relevant to the issues of the question.

There is consideration of relevant issues, using logical chains of
reasoning but it does not reflect on their relative importance to
the given scenario.

Level 3 5-6 Fluent and accurate technical vocabulary is used to support
arguments that are relevant to the issues of the question.

There is a balanced and wide-ranging consideration of relevant
issues, using coherent and logical chains of reasoning that show a
full awareness of their relative importance to the given scenario.
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Question
number

Indicative content

4 (c)

Answers will be credited according to the learner’s demonstration of
knowledge and understanding of the material, using the indicative content
and levels descriptors below. The indicative content that follows is not
prescriptive. Answers may cover some/all of the indicative content but
should be rewarded for other relevant answers.

Power

Use of a language such as HTML/HTML5 would give only limited
functionality/computational power, owing to it being a markup
language rather than a true programming language.

To successfully implement the package as a web-based product, may
need to incorporate different web development language such as Java
Script and other support, such as API usage in HTML5 to execute
multimedia functionality and additional features.

Performance

Consider the language/scripting used and how this is implemented.
Using server-side processing means many of the tasks in the web
program would be executed by the server. May cause issues in relation
to the speed at which a program appears to respond to user
interaction.

Could make use of scripting to split certain tasks between the client
and server, to improve performance (although performance may be
more dependent on the power of the client machine). Executing too
many tasks on the server could overload it, especially if a large volume
of traffic is expected.

Use of additional client programs, installed locally on the client
machine, which interact with the server via the web interface, is one
way of splitting the load between the server and client. Using this
approach requires competence in a range of different programming
and scripting languages. This may increase the development time
required. Users may be unwilling to install untested/unknown software.
Use of additional clients may also increase the scope of testing needed,
such as additional compatibility and functionally factors that will need
testing.

Platform independence

Using a web-based solution would remove many compatibility issues.
Due to the independent nature of many web languages, the operating
system that the user has installed should have no impact on being able
to access the program. Pupils in the school could access and use the
program, using any internet-enabled device in school or at home.

The use of a web platform should reduce the development time, as
different versions would not need to be produced for different
operating systems. However, the program would need to be tested in
different browsers, especially if using plug-ins/extensions.

Pearson BTEC Level 3 Nationals in Computing — Unit | — Final Sample Assessment Materials —
Issue | — November 2015 © Pearson Education Limited 2015



Question

Indicative content
number

Security
e Security of the data held on the system consideration, especially if any

user data is stored on the remote server.

e If program held and executed on a remote server then, adequate
protection of the data being held (such as user names, passwords,
etc.) would need to be in place, to avoid threats (viruses, hackers,
etc.).

e The use of an encrypted connection (https instead of http) would also
need to be established in order to protect sensitive data.

Protocols
e Setting up sophisticated security protocols may require additional

programmers and data security experts’ involvement. Impacts on
development time and costs.

e Webpages use a standard protocol (http) to communicate between
systems, allowing for a platform independent solution. Additional
webpage functionality may need to make use of other protocols that
enable the use of some web services. Impacts on development time
and cost of adding extra services.

e The use of web services that may use less common protocols, may
impact on the end user as they may need to install additional software,
in order to use the product. Users with limited computing capability
may find accessing the product difficult, so the product is less likely to
reach its intended audience.

Mark scheme (award up to 12 marks) refer to the guidance on the cover of this
document for how to apply levels-based mark schemes*.

Level Mark | Descriptor
Level O 0 No rewardable material.
Level 1 1-4 Technical vocabulary is used but it is not used appropriately to

support arguments in relation to the issues of the question.

Issues are identified but chains of reasoning are not made,
leading to a superficial understanding of the relative importance of
issues to the scenario.

No conclusion is presented or is generic.

Level 2 5-8 Accurate technical vocabulary is used to support arguments but
not all are relevant to the issues of the question.

There is consideration of relevant issues using logical chains of
reasoning but it does not reflect on their relative importance to
the given scenario.

An attempt at a conclusion is presented that links arguments to
the given scenario but is not justified in that it does not reflect the
careful consideration of both sides of the argument.
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Level

Mark

Descriptor

Level 3

9-12

Fluent and accurate technical vocabulary is used to support
arguments that are relevant to the issues of the question.

There is a balanced and wide-ranging consideration of relevant
issues, using coherent and logical chains of reasoning that show a
full awareness of their relative importance to the given scenario.

A fully justified conclusion is presented, that links arguments to
the given scenario and that reflects the careful consideration of
both sides of the argument, leading to a reasoned decision.
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