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NEA Overview

« The NEA is an extended project that should showcase a candidates practical
understanding of the programming content

« The NEA is worth 20% of the total assessment
« This equates to approximately 72 hours of directed learning
« A similar ratio of out-of-classroom study

« The NEA uses a software development life cycle
« (Candidates may choose to use any software development model they
wish
- We would suggest one that encourages iterations
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Project setting

Candidates should choose a significant problem to solve
However, we see many projects that scope problems which are well beyond A level standards

Projects which are too large generally result in significant write-ups, which takes significant time to both
create and mark

Where candidates choose huge problems, it may be possible to focus on a singular aspect of this
problem

If in doubt we have our Project Setting Guidance service, which can review project proposals for
suitability
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Project Setting Guidance

« Our Project Setting Guidance on Teach Cambridge must be read
prior to asking students to create projectideas

* |t covers topics and provides advice on areas like:
* Project scope
* Languages
* Project types
 Initial project ideas
- Candidates must have refined their ideas down to a single, concise
and structured proposal for review by you (the teacher)

- top tips for planning the NEA programming project blog
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Proposal Reviews

 If you are still unsure about a proposal, then it may be sent to us to review

« Please check the following before sending them through!
* You have not submitted similar projects in the past
* You have reviewed all proposals yourself
* You have only included proposals of concern
* You have collated them all into a single document

« We receive hundreds of Centre’s proposals - with many sending 20-30
proposalsin at a time...
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Poor project proposals

« Many proposals which are sent to us are not suitable

 This is either down to:

« Not having read the guidance beforehand or
« Proposals are far too brief to be understood

« For example:

Title: Road Heat

Stakeholders: Friends and Family

Language: Python

Objectives: To create a 2D game where you dodge traffic running from the police.
Why is this a suitable project: A niche gap in the 2D game market.



Poor project proposals

This proposal is too brief

It lacks detail about the game

There are no mechanics involved

It's hard to visualise what the outcome is
No mention of any algorithms
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Proposal

Title: Road Heat

Stakeholders: Friends and Family
Language: Python

Obijectives: To create a 2D game where you
dodge ftraffic running from the police.

Why is this a suitable project: A niche gap in the
2D game market.



Poor project proposals

e This proposal is too brief

It lacks detail about the game

It presumes knowledge of other systems
« There are no mechanics involved

« No solid evidence to show how it will help
hand-eye coordination

« No evidence this is a problem that ‘needs’
to be solved

« Links to ADHD and neurodiversity are
tentative at best
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Proposal

Title: Space Invaders for those with ADHD (Sateliite Defence is the
name | created)

Language: Python

Brief Overview: this project is a version of Space Invaders that tailors
more to the needs of people who suffer from ADHDY are
neurodivergent

Main Objectives: To create a version of the game that can help
those with ADHD)/ are neurodivergent to increase hand-io-eye
coordination, concentration

| think it's a suitable project as it is tackling a problem which many
people struggle with and helping people with this problem can help
thermn develop their skills to aid their leaming and so that they can
have the same fun with games as non-neurodivergent have



Poor project proposals

« This proposal has a fair amount of detail
« Itis very ICT oriented

« Thisis much more suited to SQL and a
relational database

 Likely to lack and significant
programming element

« Algorithms are in theory quite simple

« |t attempts to mention automation but
in avery limited way
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Proposal

Title: Restaurant Inventory Management system

A software that helps a restaurant to manage their inventory
efficiently based on stock conirol. The user will be able to enter the
amount of stock and the system would then include a reorder level
for the stock.

If the inventory reaches the reorder level, the user or the restaurant
would get notifications. The user will also have the option to include

when the stock is nearing expiration.

The system aims to reduce wastage and manage stock efficiently.
Language: Python

Main project objectives/success criteria:

- Include a login system and main screen

- Provide real time and accurate data of inventory

- Provide graphs for each product in stock

Why | think this is a suitable: because it incorporates data
analysis, data management and includes databases which allow
data to be organised, accessed and manipulated in a structured way
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Good project proposals

« C(Clear statement of problem

- Target audience

« Short overview of the mechanics

« ldeas on algorithms

- Explanation of logic chains

« Clear list of appropriate objectives

« Consideration of the programming that is done in Component 2 and how this could be used in the
project
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Good project proposals

Title: Battle Chess
Audience: All ages

Aim: Create an Al to play a game of chess that has additional features to make it more creative. For
example: pieces attack each other using combat mechanics, you can use power ups to heal pieces, add to
attack power, increase armour etc. These are randomly generated to make the user choose between trying
for a “standard” checkmate, or picking up power-ups to help them win

Algorithms: Random spawn generator for power ups, OOP for board and pieces, tree traversal algorithms
for supporting Al. Prediction of board states. Analysis of how a power-up may affect the strength of a player

Objectives: Support and help tools, click and drag move of pieces, auto generation of power-ups, adaptive
Al to create levels of difficulty.

Language: C# & Unity

Why is this suitable: Chess is a complex game to learn. It may feel less fun for younger players. | want to
make this a more ‘arcade’ style game with more interesting feature to help younger players engage more
with Chess and to give Chess a different feel for those who are more experienced.
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Analysis

Project proposals can be developed into a short opening statement that
clearly states the problem to be solved

This does not need to be significant in length
There are no specific mark criteria for identifying the problem
Most of the detail will come later in the other sections of the analysis



Analysis

« This statement on the project is concise
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It frames the nature of the project clearly

« There is no additional information yet - as this

comes later

Section 1 - Analysis

|dentifying the Problem

by programming project will be a simulation of the particles involved in the ideal Gas Laws from the
perspective of the physics A-Level OCR B syllabus. The ideal gas laws describe how temperature,
pressure and wolume interact in a contatner, along with the kinetic energy of the particles and their
intermolecutar forces. The definition of an ideal gas is one which obeys this equation of state at all
pFESSures, vilunmies ang TEmpEratunes,

p¥ = NET
pressure = volume = No.of Particles » Boltzmann Constant = Temperature

Hawing done this topic recently | found many of my peers struggled with aspects of the Gas Laws
such a5 thinking about why forces on the malecules change as they move towards the edge of the
contalner. As well as this | have found in my research of the gas laws that the solutions already
available do not go into depth and omit many tools that aid linking of the gas laws to what textbooks
say on how they work
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Analysis

Why the problem is solvable by (and amenable to) Computational Methods Com putatIO na I mEth OdS

The problem is very well suited to a computational approach due to the mathematical nature of

simulations. Simulations allow you to control what you can't in nature, altering variables like the ° H H H

number of particles in a container which you could never hope to achieve accurately in real life. As Ca n d I d ate S a re n Ot re q u I red to d I SC u S S Wh at
well as this, with the large number of calculations taking place it is more reasonable to let a com p u ta tl ona I m eth Od S are

computer do the maths than having a teacher do many calculations in order to show a certain point

of view.

H— _ _ » They should describe how the project it suitable for
% image explanations of the ideal gas laws only capture 3 moment, where everything is
analysed and explained, before moving to another moment. With a simulation you can speed up, ad com p utati ONa I a p p roac h

slow down and even pause what is happening to see the effects that different variables and
situations produce, which allows a deeper, more natural understanding than just reciting the
textbook. This is what computational methods allow that other methods will not.

With the different laws there is also already a noticeably clear logical division between various parts
of the software. | can work on one law before maving to the next, each being its own contained
maodule. An alternative solution could be image-based explanations in a book; however, thisisa
static representation of a constantly moving environment. To truly get a feel for the interactions
between particles in varying ways a moving, semi-realistic simulation is best.

Remember that...

Explaining computational methods adds
significant length to a project and isn't
required...
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My Stakeholders

My first stakeholder is_ a physics teacher at_wha is very well-versed in
how the ideal gas laws work. He has experience in teaching the gas laws with current solutions and
as such will have an in-depth understanding of their strengths and flaws. With this understanding |
can develop a better solution that is centred around being easy to use and show.

The software is suitable to [l t< 2ching because by combining what he teaches with my
simulation, his students can achieve a more natural understanding of the ideal gas laws, and this can
even allow him to demonstrate parts of the ideal gas laws that are less intuitive and normally

" require much more explanation to reach a satisfactory level of understanding.

My second stakeholder is [JJ];Bll who is another student in bath my computer science and physics
classes. He has been taught the Ideal Gas Laws by ] NI 2nd has seen the current online
solutions through the eyes of a student rather than a teacher, This allows me to gain a different
insight than what [Nl mizht give because even if he thinks my software is good, if a student
can’t understand it then I'm only producing more problems.

I o uld then go over the ideal gas laws during revision using the simulation to reinforce his
knowledge and test any misunderstandings that may have arisen.

Remember that...

Surveys can increase the length of
a project significantly.

They produce good evidence for
justifying features - but do add to
workload. Use them sparingly.
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Stakeholders

Candidates should have a range of stakeholders
These should be clearly stated

A short paragraph for each stakeholder which
describes how they will use the system and how
it is appropriate to their needs

Stakeholder interviews may help define features
- but summarise the outcomes

Additional evidence may be added in an
appendix
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Analysis

My Research and Selutions to Similar Problems
There are 2 main Ideal Gas Laws at A-Level, Charles” Law and Boyle's Law, and visualisations of

both have been made on websites such as Phet, however often they do not show the more in- Re sea rc h

depth workings of the gas laws and most importantly how they differ from real life.

- Candidates should investigate a range of other
solutions or ideas

«  We would expect a summary of 3 or more
systems for top mark band

« If nothing similar exists, use systems that may
use similar interfaces, or ideas, or themes etc.

The example above by a website called Phet has controls to change the temperature, a pump to add L Ta bu Iate st rengths and Wea kn esses to keep the

more particles, volume sliders and a pressure calculator. These features are all done well for what . .

they are and, to quote Mr. Dawson, “It's good as an introduction,” however it doess not look at the W r | te— u p co n CI se

assumptions of the ideal gases. As well as this the particles bouncing in the container are not actually

used to calculate pressure and temperature, they are just a means of showing the effects of higher

temperature for example. A real simulation would calculate pressure by measuring how many [ ] Ta b u Iate key fea t u res to ta ke fo rwa rd S .
particles collide with the walls and the force with which those particles collide, then using force /

area to calculate pressure rather than pressure = NKT/V. This then shows how real results differ from

calculated ones.

The effects of intermolecular forces aren’t explored here, showing how the particles in the centre
get attracted to those around it, while the particles next to the walls have a net attraction away from
the wall, affecting the pressure in the container.

This simulation has shown me that a better solution will at least talk about how the simulation
relates to real-life, what the simulation is doing that real life isn't, and have more features to help

Remember that...
students understand the gas laws as well. | will adjust my approach to the problem to be more Tables Can hel p Su mma rlse fl nd I ngs qu iCkIy,
focused on not just getting the particles colliding correctly, but explaining how the collisions .
happening may be different to that of real-life, but close enough to be a suitable model for students CI ea rly a n d CO n C I Sely.

to learn from.
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The Essential Features

Feature Description Justificathon
Varying This would allow users to see the Without changing the variables, it is hard
Heat, effects of changing temperature on to then understand the effects they have
Esslure, the average kinetic enargy of on each other. By being able to
and volume | particles, pressure, and volume of a manipulate temperature and volume in
wariabies container. ways not passible in real life, students
Users could also vary volume while can more eastly see how the particlas and
keeping the same temperature, variables interact
seding what effect this might have on
BrEdsurne,
Tracking ane | Make every particle but one This allows users to look even further into
particle transfucent / a different colour, the effects of changing variables.

students can narrow their focus down to
one particle and how that particle is
affected, rather than the simulation as a
whale.

Explanathons | Next to the simulation is a small Allows students to relate the gas law on
of the gas explanation of which gas law is being | the screen to the one mentioned in
Lawrs simulated and what i going on. These | textbooks, so that later they can think
explanations can be switched back to what was happening and have a
between mare intuitive understanding,
Ability to add | A quick and easy way of altering the Some situations are better taught with
andremove | number of particles. many partices, or only a few. This alows
pariicles teachers to set up any situation which
they believe will help the students 1o
lEarn mare
Toggle Allows toggling of the simulation from | Students can then see how real gases act
between what an ideal gas would look ke to vs ideal ones, seeing the effect this has
deal / non- what a real gas would act like on the calculations and forces present on
bdeal state each particle.
Calculations. | Calculations of Average Kinetic These aliow students to understand the
of ideal Gas | Energy, average speed and pressure mare complex properties of the particles,
statistics and be able to form their own theories of

why certain things happen in certain
situations.

Remember that...

A clear link between research, discussion and
outcomes makes the evaluation easier at the

end of the project.
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Key features
« Tables keep this section clear and concise

« Don't be afraid to use bullets to help reduce
writing even further

« Justifications should link back to research and
end user interactions for a real flow to the
project

« Clear justification is clear for upper marks

« Consider splitting features into essential and
desirable - especially for larger projects
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The Success Criteria

Success Criterla Evidenced By Justification
Have particles moving in the A sereen recording of the Particles must move to have
container particles moving around the any effect on the contaimer
container
Particles colliding with walls of | A screen recording of the Particles can then exert
the container particles bouncing off the pressure on the container
container walls walls
Working collision detection Screen recording of particles Particles collide in both real
between particles bouncing off each other life and in an ideal gas
Ability to add particles to the | Screen recording showing Nothing can happen in the
container particles being added container without particles
being there,
Ability to remove particles Screen recording showing Omission of this feature would
from the container particles being removed. force the user to restart the
software each time they
wanted to reset the container
which is unnecessary,

Buttons to switch between the

Soreenshots of different

Students can then relate the

different ideal gas law descriptions being output description to what is being
explanations. shawn.
Ability to alter Volume Screenshot of different Effect of changing volume can
container sizes be demonstrated to students
Ahbility to alter Temperature Screen recording showing Effect of changing
particles speeding up as temperature can be shown
temperature is increased
Abifity to switch between Screen recording of the Allows students to see where
using the ideal gas behaviour of the particle the textbook makes
assumptions and not using changing when the toggle ks assumptions to simplify
them enabled learning.
Force arrows showing Screenshot showing force This allows the simulation to
intermolecular forces between | arrows towards particles go past what the other 2
particles (when tracking one solutions did, which Mr
particle} Lawson has stated would make
the software a lot better,
Temperature, pressure or A screenshot of the The calculations should be
volume changing as a result of | calculations carried out by the | checked to ensure they are
another variable being computer and a worked correct and not miskeading. By
changed. example by Mr Lawson showing the calculations
confirming the maths is students can see what is being
correct (Stakeholder witness used with what which will help

statement)

their own understanding for
exam guestions.
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Success criteria

e Must be measurable

« Tables help to reduce extended writing

« Be specific - as this will help the evaluation later

« Justifications must be explicit and should link
back to user requirements where appropriate

May be split into core and additional if thisis a
larger project

Remember that...

Many candidates don't make these measurable
or justified. This means that the evaluation
section can therefore suffer later...
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Concise designs
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« Asummary of the ideas on decompositions and how it has been used is fine

* But the approach must be both explained and justified

Why I've Broken My Program Dawn in This way.

To ervuie Thit tho Softwane works af intendied, | felt 103t Fshould broak The simula56n 0 Thegs
sections, The Particle interaction section is the mast important bor my softwire as i this doesn't
work there 5 0o gaint in having the rest, and decompesing this further allows me 1o work on each
aspect of the particles [rmovement, collision detection and directson calculation] fully and to
eampletian,

UL is separate 10 this and only involves sorting through the vamous explanations and statistis shown
I the software, and For this reason | chose to make it a different section. Qrganisation is very
lenpartant for this praject a3 there are 3 1ot of Laleulations being dona that can Be verwhelming if
nOE serted proparty

By breaking the simulation down in this way, | make the process mone modubar, which makes testing
during developmend much easier, improwes maintainabdity in the futere, and adso allows me 10 more
easily orEaNise SCrpts i the Uinity project,

Section 2 - Design
Becompasing the Mablems
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Remember that...
Using formal design tools can help create clear
breakdowns which are easy to see and follow



Usability features

« Hand drawn designs for user interfaces are often
quicker

« Annotations can be added to save writing in
paragraphs

« The key features should be highlighted and
commented on

« Key colour themes can be stated to cover all
diagrams
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This is the main window of the program. | have added key-bindings to cater to people who may not
have a mouse, and this can also allow faster, easier access to changing anything about the program.
This is especially important as teachers often use laptops given by their school and accurate cursor
mavernent on trackpads isn't always possible, which can lead to difficulty when trying to click
smaller buttons such as the "constrain a varable” buttons.

The buttens along the top will all enable a particular window on the left, disabling the currently
active one, allowing ditferent information to be shown, The toggles on the right show what can be
changed or constrained in the simulation. The bottom right corner contains all the statistics about
the simulation, tracking all or one of the particles with track-a-particle.

The top Headings
Boyle's Law - Boyle's Law equation and 2 quick explanation of what happens to pressure if volume

increases f decreases with a constant temperature.



Structure design

« Again, formal design
methods/tools often show
information concisely

« Discussion around structure is
fine, but using only prose will
extend the length of a project

Structure Diagram

Empty simutation
wath no partchos. A
WACULM

L

Side Heading
Toggles

[1_x buitons
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Data Structures and variables

Variable or Name Variable Type Description

« All key variables and data structures should be At

. Attribute Speed float Current speed of the
listed particle

Attribute Mass int Mass of the particle,
« [tis often easier to do this for each IR nAae o

options, large or

module/component of the program rather small, which will be
1.6735 x 10'** grams

than one huge table s i trliegnk o

2.6561 X 10" grams

- Tabulating data structures, variables and key (mass of oxygen)

Variable Temperature int Temperature of the

information helps keep it simple container

Variable Volume int Volume of the

- Don't forget to include any validation which container. This & U

in 2D, but volume
may be needEd makes more sense
than area.

Variable Kinetic Energy float Kinetic Energy of the
particle

Variable Isideal Gas Boolean Enables the ideal gas
assumptions. Is true
by default

Variable trackAParticlelsOn Boolean Enables track a

Remember that... particle subroutine to
. run, described below.

0 It may be that some variables are added later as the Variable showForceArrows Boolean Enables the force
program develops. This is fine to do. Note these in the arrows subroutine to

. . . , also described
Unit Recording Sheet to help guide the moderator. o,




Algorithms

Stronger students may choose to use pseudocode

Flowcharts are accepted alongside descriptions of an algorithms
function

Designs should not be reverse engineered

These are designs and are likely to be refined once implementation
starts

It is unlikely that designs will survive ‘first coding’ attempts

Remember that...

Algorithm designs which are a copy and paste of final
algorithms, and then edited slightly (reverse engineered) will
not gain credit.
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Wall and Particle Collision Paewdocods
public cellision(gamediject ot
iF [erhar,

¢

This fursction has 3 separate seenions: vertical walls, horizooiad walls, and particle oollision. For
horizgntal and wprtcal walls, the bounding s viry ¢asy, wath asemple reverse of the » ary wectar
compoesnt of the paritls

For inter-pamicle coflwon of same-mass particles | fake the wectors of the two particies and find the
det pradiact of them. This ghods me the anghe of each partiche to @ plane Detween the te, which the
partiche’s direction can then be rofated arcund



Test plans

« Test plans must cover both qualitative and quantative testing

« Use cases/scenario tests can be designed for end use
acceptance

« Itcan be helpful to design tests on a module-by-module basis,
based on decomposition/deigns

« Number the tests for easy reference later in the NEA
documentation

« Test plans should include data validation and destructive tests

Remember that...

Test plans can be refined as and when designs change.
This is also fine - and just needs referencing so that the
moderator is aware of this when reviewing the NEA
marking.

The Test Plan
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Test Description Expected Qutcome Reasons for the test
Pumber
1 Add different mass Particles bounce and interact | If the particles don't
particles to container with each other, with the interact and bounce
larger mass particles having properly then everything

more momentum than the
smaller mass particles.

else will be skewed as well.

2 In/de-crease Particles begin moving faster [ | This tests volurme and
temperature shower; assuming increased pressure are calculated
termperature with vodume correcthy and adjust the
constrained pressure ather accordingly to stay
Increases, with pressure canstant when needed,
constrained volume increases.

3 Infde-crease volume Container infde-creases in This tests pressure and
sive; assuming increased temparature are calculated
volume with pressure correctly and adjust the
constrained temperature other accordingly to stay
increases, with temperature constant when necded,
constrained pressure increases

a Try Show Force Arrows Arrows protrude from the This &5 an important
particles (ane if T.AP. is on) teaching point and one
showing the interacting forces | that is useful to understand
and resultant force on the properly. i it is done
particle: incarrectly then the

simulation will be
misleading.

5 Try Track a Particle All particles but one turm Ensure it works as

(TAPR) translucent. intended, and that the
relevant statisthcs switch to
recording that ane particie,

& Try togeling |deal Gas Particles start interacting This ks one of the mare
differently. This requires a lot | complex parts of the

mare calculations 10 ensure
averything works considering
friction, energy loss and
random motion

software that requires lots
of changes to the core
particle interaction. For this
reason, it is also where the
most bugs are likely to
occur, especially logic

T~ L RN M
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Building the iterative development log

 Adevelopment diary is a good way to evidence this section and to help keep it brief

« The diary should evidence core parts of the project's design and show:
« Initial attempts
« Key troubleshooting
« Testing and refinement
« The final outcome for that section
« Issues like minor syntax errors or minor logic errors do not need significant focus

- Ascreenshot of final, commented code with annotations can help reduce writing load

Remember that...

Copy and pasting from the original testing table
helps ensure you don't miss tests. Make it clear
where additional tests have been added for
completeness.
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Building the iterative development log

« Afocus on creating the iterations/sprints as identified in the design helps to add continuity and
clarity

« Ashort review of each stage should be carried out - summarising progress

« The development focal point of the project

« Cyclic nature of development is expected to be evidenced

« Write - test - refine

« Well commented code helps reduce writing prose to explain sections of the implemented solution and
helps the moderator

Remember that...

Many candidates forget to log errors and test as they go.
Encourage regular “stop and check” moments - every time
they compile code, they are testing!
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Building the iterative development log

« Here a candidate sets out the
initial proposal for an iteration

« Early direction and success
needs are stated

« An attempt to code itis then
done

Section 3 - Development

Iteration 1 - Collision Detection and Optimisation

The fundamental objects are a circle sprite (a particle) and 4 rectangles acting as the walls of the
container. The particles will have energy, move, collider with each other and the walls, and calculate
pressure, average kinetic energy, average speed and more based on this. This will fulfil the functional
requirement from my stakeholders of Colliding particles in a box.

The starting project. Nothing here works yet, but the particle has mass and walls it will bounce off later,

For the particles to move and be affected by other objects they need a Rigidbody2D component,
which gives me access to the velocity, mass and gravitational scale of the particle. | chose to use a
rigidbody2D instead of custom code as this handles a lot of the initial setup for me, leaving me more
time to focus on the difficulties of the project such as direction and energy calculations. This will also
allow the simulation to be more realistic than | could ever make with my own code.
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Building the iterative development log

Wall Collision Detection
To let the particles calculate whether they are colliding with a wall or not | find the walls and their
positions and then compare them to the particle’s position by subtracting the particle x / y position

« The first attempt at the code is then e
completed

« Any other challenges or processes are logged

« A Dbrief summary of progress is given

 Tests are then carried out on the code to
check functionality

Dynamic

Remember that...
Adding additional code comments and |

annotation will help reduce the need for written
prose.

Discrete
Start Awake
None

It would be good here if the candidate had added
some appropriate commenting to aid
understanding and maintainability.
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Building the iterative development log

« Areview of the testing is then
carried out

|t would improve this section if
this review was:

e Clearly linked to tests in the
design section

 Tabulated

 Potential corrections are
identified in table format rather
than prose

When | enabled the simulation however particles started phasing into the walls before bouncing
back out, rather than their edges hitting the walls. One reason this phasing could occur is that for the
particle to move it must update its position each frame, however in a computer this is not
continuous and happens at frame intervals, 60 every second. For slower speeds this position update
is very small, and if the particle is next to the wall it will only just touch the wall on the next frame
update. If however, you have a particle with lots of energy moving at very high speeds, then every
frame its position is being drastically changed. If extreme enough, this could lead the particle to
update from the left side of the wall to the right side in a single frame, The particle would then be
outside the container which is obviously incorrect.

This is not what is happening here though as the particle position is checked for being greater than
or equal to the wall position, and if it is then the particle is set to be inside the container, so even if
the particle is miles past the wall, it is still detected and moved back. The phasing occurring here is
because in Unity the centre of an object is an infinitesimal point at the centre of each object, and it is

Remember that...

We're looking for logs of significant challenges
which affect the viability of the project - rather
than small ‘less significant’ challenges like basic
syntax errors
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Building the iterative development log

« Here a more narrative correction is proposed using annotated diagrams

kit point that i belng compared o the partscie’s posiion. Even if the edge of the partiche s inslde Onae @ Collinsn b5 Setalred the Paeche DosTion is updatad Laking The Dhaiing in0o BI00w™ &5 oW
he wall, the centres & nof paat ach oiher and 5o noshing by detecied e

|||||||

To afleviate this, 1 added the radius of the panticie 1o the check, which meant that this centre point
ik v AR ed 12 Ehe edge o 1R partiche (Batow belt imuge | and addid the width of the wall
{betera right image], shifting the wall s contre peint (o the edge of 1he wail

Remember that...
For this example - annotated diagrams work
really well to show the problem and solution.



Building the iterative development log

« A short description of the changes are

Updated code is then provided with
additional commenting in-line within
the code

included

« Again - if appropriate - this could be

presented in tabular format.

<5 CAMBRIDGE
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Toensure all the collishons were being detected | terned any section contiadning & particle (even i the

centre of said partiche was in 3 differeat section] red, using the code below. particles were being
detected | changed the cofour of a section if a particle is inside it, done in code below

With this done, | had completed Sections 1.1 and 1.2 from my decomposition diagram on page 11,
howewer | now needed to caloutate the particle characteristics such as mean kiretic energy and
average fore

Remember that...

This clearly shows improvements and direction
of travel for the project.

It's clear that this now works - and the examiners
are looking for evidence of a working solution.
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Building the iterative development log

« An'iteration review' is carried out to
summarise the final success of that
module/iteration.

« Unit testing is reviewed - using:
 |nitial tests from Design

« Any additional tests that have been used
as needed

Remember that...
0 It's fine to add tests at this stage - especially if a refinement requires o N
new variables or approaches to test its robustness. N S A S T
These need to be highlighted clearly at this stage - and included in the
URS to ensure the examiner can locate the additional evidence.




CAMBRIDGE
OCR

Building the iterative development log

This process can then be repeated for the next iteration/development point
Ensuring that tests are clearly linked back to the original designs are important

This is easily done by simply copying parts of the testing tables into the iterative log and
completing those tests

Double check that all appropriate iterative/functionality test are completed by the end of
the iterative development.

Remember that...

There may be some black box tests which take place after the system is completed
to show the system working.

Some usability tests should be conducted with stakeholder input. This could be
done during the iterative development if appropriate.
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Testing to inform evaluation

« Testing in this section should include:
«  Whole system black box tests
« Usability / stakeholder tests

« Using video evidence helps to show dynamics of a system, e.g.:
« Menu transitions
* Animations
« Game play / functionality

« |f using video evidence - keep it short and snappy!
« Usevideo name and time stamps in your testing table

Remember that...
ﬂ There is no need for 4k video! Simple, short and

720p video should be more than enough to
demonstrate tests.
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Testing to inform evaluation

=l |~ Particls Wil Coblizine

e Here a candidate has shown a black box test b pasticies 1o the serwtation

4. Find the fassest partck That & abowt oo Tt & wal

usi ng SC reensh OtS 3. Fause the smedaton acd Rep tivough mame-Dy-irame woil e collision o about to hapeen

it Dnily’s deb upiing Toe
4. Sereenshot the frames before, during and after the oofision

° This Could also be done using a Video _ WhiCh 5. See hoa the partiche interacks with the wal, and ¥ ity trafectory bs expecied

would show the test taking place in a ‘live’
situation

« Stakeholder testing and white box testing can be e e
do ne With luse-casesl Or scena rio testing ke particie hit thie wall and rébounded gy expected, mieng oway from the wall 2t a7 angie ogual

bart oppasie to the incident anglke

il £ — Inter-Parthcle Lallistan
sl B ok Gt T paaribciE il amd how wedl ey delsciad each clia’s preseEnce mang &

sl piedess T Al

Frama L Framia 3 fie v §

i Wl Can Clisar®y s The Twen part Kohes mengog indo cach ol oo comfac. | deucribe o | el
s T beeise An Thed P Thgs Gaelopina ng secton, inclaol ng jusofistion for wen | didn't Ba
anythng abous 7 during oo iopment
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Testing to inform evaluation

There is no need to replicate tests or copy and paste the entire testing table
again

Focus is only needed on those tests which need to still be completed

Additional testing at the evaluation stage may be designed and
implemented

Remember to ensure this is clearly added to the URS to direct the
moderator
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Evaluation of success criteria

« Copy and paste of the original success
criteria table with added review of
whether it has been completely, partially
or unsuccessfully met

« Alink to evidence location is all that's
needed

- Referencing test evidence is important
and should be explicit - rather than (as
we see here) slightly vague

Remember that...

There is no requirement for all success criteria to
be fully met to reach the upper mark bands.
However, the project should be mostly
functional...

Section 5 - Evaluation

CAMBRIDGE
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Evaluating How Many of the Success Criteria have been Met

Success Criteria

Completed?

Evidenced Where?

Have particles moving in the
container

Yes

Video linked below

Particles colliding with walls of
the container

Yes

Video linked below

Working collishon detection
between particles

Video linked below

Ability to add particles to the
container

Video linked below

Ability Yo remave particles
from the container

Video linked below

Buttons to switch between the
different gas law explanations.

Screenshot

Ability to alter Volume

Video linked below

Ability to alter Temperature

Video linked below

Ability to switch between
using the ideal gas
assumptions and not using
them

Force arrows showing
intermalecular forces between
particles (when tracking one
particle]

Temperature, prassurg or
voleme changing as a result of
another variable baing
changed

Yes

Video linked Below

Track a Particle = All particles
but 1 become translucent,
with the pressure and partscle
statistics being based solely on

that particle.
Fmmmd il

Yis

Streenihot

[T —




Evaluation of success criteria

- Annotated screenshots are also effective ways
of presenting evidence

count

These help to reduce prose and thus limit word

Usability features may also be evaluated in a
tabular format listing:

Aim
Success
Impact
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Evidence for each of the Success Criteria

The central focus is the simulated particles, with controbs sphit between different sectbons for
different uses: The colour scheme |3 chosen to have 3 good contrast between the different types of
particles.

Once | had finalty gotten the collision detection working it became clear that imphementing more
features involving fteration ower particles and caloulations of their effects would take more time than
| had avaiable. This led to me deciding to polich the features that were present to work better,
instead of having mary features that all enly half work.

Remember that...

Candidates often go off on tangents in this
section. Be clinical in evaluation the success of
each criteria and avoid the waffle!
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Evaluation of success criteria

- Limitations of the system should be open and honest
e Avoid discussion of ‘lack of time’ or ‘lack of skills" as a limitation

Candidates must write with an evaluative approach. Rather than
just describing the limitations

Maintenance limitations/developments are project specific.

ldeas such as the following could be included if appropriate:
« Code maintenance
- Ease of developing in the future
« Server maintenance
- Updates
« Backups
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Key points

Select your projects with some level of measure

Huge systems = more documentation

Avoid use of repeat skills (e.g. multiple similar levels in a game). This creates more
documentation around the same skills/ideas.

Keep things concise by using:

Bulleted lists
Design tools
Tabulation
Video evidence
Avoid repetition

Use mark scheme headings to ensure evidence is clearly referenced and thus also avoids
repetition

Use the URS to clearly point moderator to core evidence for each marking bullet
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Thank You




