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1. Introduction.

The Goal of this Project is to investigate the feasibility of a moto 2 entry from a team aspect, taking
into account all the engineering roles required within the task of putting together the package
required to compete at moto2. The success of this project will be measured by ultimately achieving
the end goal of fielding a moto2 racing machine in 2020.

2. Team members and roles within the team.

Team Members: Job Description
Emily-Kate Flewin Suspension systems and suspension trace data.
Zach Church Engine simulation and modelling.
Alexander Penny Exhaust systems and manufacturing.
Lee stewart Data Analysis/Acquisition.
Jon Lloyd-Williams Data Analysis/ Lap time simulation.
Eoin Collins Control Systems and Engine Management

Table 1: Team Member Table

After analysing My role further within the team, | sat the Belbin's self-Perception assessment which
identified my personality Traits as being a strong Plant and a Monitor evaluator. These both Fall into
the Cerebral Role Category of the assessment.
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Figure 1: Belbin’s model Role Categories




As seen in figure 1 my Strengths and weaknesses can be identified below.
A brief description of My Results:

Strong Plant: “Tendency to be highly creative and good at solving problems in unconventional
ways.” (Belbin, 1981)

Monitor evaluator: “Provides a logical eye, making impartial judgements where required and weighs
up the team's options in a dispassionate way” (Belbin, 1981)

A further break down of the personality areas
Plant:
Strengths: Creative, imaginative, free-thinking, generates ideas and solves difficult problems.

Allowable weaknesses: Might ignore incidentals, and may be too preoccupied to communicate
effectively.

Don't be surprised to find that: They could be absent-minded or forgetful.
Monitor Evaluator:
Strengths: Sober, strategic and discerning. Sees all options and judges accurately.

Allowable weaknesses: Sometimes lacks the drive and ability to inspire others and can be overly
critical.

Don't be surprised to find that: They could be slow to come to decisions.

(Belbin, 1981)

From these results, | believe | can use these traits to my advantage to create new strategies in my
project area. Creativity and fresh idea generation are very important within creating a performance
improvement in engine management for example

e Intuitive Engine Mapping
¢ Alternate methods around common control issues in high pressure environments (common
within racing situation)

The other personality traits that would be needed for my chosen area in my opinion

e Straight thinking

e Open mindedness

Malleable thinking (Ability to think outside the box)
* Problem solving skills




3 Group tasks and timeframe

Team Member Subject area Goals Completion Date
Eoin Collins Control Systems and Engine Management Analyse moto 2regulations regarding electronics. 15/11/2019
Contact Magneti Marelli and access the relevant software 17/12/2019
Analyse acurrent moto 2 competition motorcycles electronic strategy. 03/01/2020
Developa control strategy with relative equipment 01/02/2020
Goals Completion Date
Zach church Powertrain and engine simulation Download Ricardo wave and Matlab software. 10/10/2019
Simulate current competition engines using Ricardo wave 18/11/2019
Investigate engine performance and possible improvements. 15/01/2020
Determine necessary part and flow improvements 01/02/20
Goals Completion Date
Emily-kate Flewin suspension simulation Researching successful suspension systems. 10/10/2019
Suspension simulation of chosen suspension system. 12/12/2019
Designing a suspension system for racing applications. 08/01/2020
Produce damper dyno charts for the designed suspension 01/02/2020
Goals Completion Date
Alexander penny Exhaust design and manuf acture Determing key performance requirements 15/11/2019
|dentify potential performance gains from a cobra-head primary system. 18/12/2019
Model the exhaust and identify potential improvements 06/01/2020
Create a final exhaust model. 10/01/2020
Goals Date of completion
Lee Stewart Dataanalysis and control strategy design. Download the required software. 13/10/2019
Source data sets from racing motorcycles 15/10/2019
Analyse the sourced data extensively. 28/10/2019
Decide on acontrol strategy for the motorcycle 18/12/2019
Goals Date of completion
JonLloyd-Williams Laptime simulation Research lap simulators & relevant dynamics calculations. 25/11/2019
Collect Data. 20/11/2019
Renew 2D licence. 20/11/2019
Export the data from 2D to excel. 26/11/2019
Calculate chosen track dimensions. 04/12/2019
Analyse Results 12/12/2019
Compile results and draw conclusions, 01/02/2020

—m =

Table 2: Group Task outlines with timeframe




4 Personal task description

Control systems and Engine Management, my role within the team is to look after the engine
management system, and the control systems/electronic communication strategies involved in a
moto2 application. So from the start when we decided our target area after we compiled as a group
and had a meeting to confirm our goals within this chosen area. | researched the regulation of the
moto 2 Class to look at the Electronic limitations with in the class, as shown below

Il

‘Moto2 Ignition and Electronics

11. Only the official Electronic ignition/fuel injection control unit (ECU, with built-in datalogger),
Inertial Measurement Unit (IMU), Dashboard, and Switch Panel as supplied by the official Supplier
are allowed, and any ECU used on a Moto2 machine at a GP event must be registered with the
Technical Director.

This ECU must remain unmodified in hardware and software as delivered by the official Supplier,
with the exception of the normal tuning adjustments allowed only by the standard software ‘Setting
Tool' supplied as part of the Motoz2 Kit.

The use of any additional device or module to modify the signals sent from the ECU to the actuators
is forbidden. Injectors, bypass systems and ignition must be operated exclusively by the original and
unmodified ECU signal.”

(Fim Technical, 2019)

After in-depth analysis, | further broke down my area into smaller subject blocks to aid Learning the
background knowledge and basic experience needed to successfully create a competitive engine
management Strategy and efficient control system base needed to meet the demands of
professional competition.
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Figure 2: Basic communication strategy




Component P/N Manufacturer Description

Electronic control unit REX- 140 ECU with internal Data Logger

Inertial measurment unit IPS- 160 6-axes Inertial Platform System
with full sensor redundancy
Data display unit —LCD
Alphanumeric and Dot matrix area

Switchgear SP5 Switch panel with 5 buttons

Dashboard MDU 232

Table 3: Brief Component description

Figure four shows the basic connection plan for the Moto 2 machine. From this you can see there is
two main connection protocols used CAN Bus (Controller area Network) which is defined by the I1SO
11898-2, ISO 11898-3 international standards.

Serial communication is also used to interface the ecu with the SP5 switchgear which can be set up
to alter Maps and power management and the information displayed on the dashboard.

From this | conducted further research in to the background of Can Bus integration into racing
motorcycles, after some time looking at CAN integrated systems. It was prevalent that can was
steadily becoming the manufacturer chosen communication platform where necessary. This is
because of two main reasons

* Logistics and packaging: Can bus reduces the amount of wires needed across the whole
motorcycle platform reducing size and weight significantly.

o Simplification of maintenance: Because of the nature of can bus communication between
components in the network through the use of some specialist equipment problems can be
identified rapidly without the need to methodically fault find which in a traditional serial
communication system can be very time consuming.

From this | decided get involved with CAN bus systems by Creating my own CAN Bus “Sniffer” — a
device used to interpret Can channels and there information.
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Figure 3: Can bus message signal
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From this | created a circuit Diagram
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Figure 4: Basic circuit layout.

This is the completed board including microcontroller and usb interface.

Figure 5: CAN Bus sniffer prototype

After completing the CAN sniffer this provided me with a competent understanding of how can
systems function. My next step was contacting Magnetti marrelli for the ECU management software
and the data logging software to understand how | should go about creating maps and also to give
myself a feel for the environment to which my engine management strategy and control/connection
plan would be Implemented. The software needed for the engine management is SYSMA, this
software is licence locked. And then for the motoring and data logging a separate piece of software
is used called Wintax.




Next step is to analyse a current competing machine with a working Electronic strategy, from this |

was able to see what's needed for my package and from this | could create a bill of materials for the

engine management and control systems side of the project.

Figure 6: A current competing machine.

Bill of materials
component description Approximate cost
Ecu rex-140electronic control unit £2,000
imu inertial measurment unit £3,500
Dashboard MDU 232 digital lcd display £1,500
switch gear Sp5 £650
Connectors Deutsch connectors (all) £2500(approx)
can sniffer £50
software licences wintax and sysma licences £3000P/Y
asorted hardware wiring and other consumables £250
Estimated TOTAL: £13,450

Table 4: Bill of Materials

Optional Specialist Equipment:

e DMG Deutsch connector crimping termination tool

® Picoscope automotive oscilloscope

e \Weather proof high temperature wiring cover/sheathing.
e Concentric twisting rig for modular wiring looms.




5 Project milestones

Milestone group one;
Milestone One: better my understanding of communication systems within motorcycles

Milestone Two: Further investigate common can system messages on a motorcycle using an
automotive oscilloscope.

Milestone Three: use the gained knowledge to develop a plan for the connections needed for the
actual loom for the completion motorcycle.

Milestone Four: create a wiring diagram

Milestone Five: Start prototyping the loom and test it.

After the completion of the above five milestones that will lead to the first major Gateway,
Gateway One: Integration of prototype wiring harness into testing.

Milestone group Two;

Milestone 2.1: download SYSMA (ECU Engine management software)

Milestone 2.2: go through demos and tutorials

Milestone 2.3 set up a new workspace/User interface within SYSMA

Gateway two: Practice setting up engine management strategies in virtual environments using the

parameters in an outside simulation in validation of the strategies.

6 Areas of concern

The two main areas of concern for me lie within Timeframe and financing, the main risks within
these areas of concern within my area of the group project are:

Timeframe:

e The end goal is unachievable with in the given time frame given the time constraints of
university in the next two years,(dissertation assignments vivas)

¢ Championship based concerns i.e. eligibility of wildcard entries ( these are only available for
a specific time period each year, so if the team wasn’t ready this would delay it for the next
season),changes in electronic strategy based regulation

Financing:

* Having the budget to fulfil the needed electronic package needed to be competitive at the
chosen level.
e Meeting the sheer cost of hardware alone.

Human Safety.

* Having an appropriate fall back plan/fail safe procedure in the event of a total system failure
Mitigation methods:
The main methods of mitigation to keep minimum risk across my three areas of concern:

* Keeping a strict project progress plan with'good communication amongst the group keeping
an even work flow across all tem members maximizing time.




Set up notification and alerts and join mailing lists from the chosen championship governing
body to stay on top of the current affairs within the administrative side the championship.
Keep an active cost tracker across the duration of the project, therefore allowing the group
to seek sponsors with an accurate cost plan of the project.

Carry out rigorous fault tests on the electronics system to a have a database of failure
information for he use in the event of terminal failure so an accurate plan can be put in
place across the motorcycle as a whole to protect the safety of the rider and the integrity
and structure of the motorcycle itself.




7 Project summary
Group Gantt chart.
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Figure 7: comprehensive group Gantt chart




Personal Gantt chart.
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8 Appendices

Group project meeting summary sheets

% PRIFYSGOL CYMRU

Y Drindod Dewi Sant Swansea’s Metropolitan University

i i UNIVERSITY OF WALES Prifysgol Metropolitan Abertawe
Engineering &)/ Trinity Saint David frss P
Management: SWANSEA - ABERTAWE

Management, Sustainability and Innovation

Meeting: Meeting 1 Venue: Room 3, First Floor, Y
Fforwm Date: 17/10/19

Attendees: A/D/! (Action/Decision/Information

Name Signature
Lee Stewart =
Alexander Penny

Zachary Church Coclr fhords
Emily-Kate Flewin {/:’ﬁ*& LA
Eoin Collins R b
Jon Lloyd-Williams 1722
A/D/1 | Objective/Description Who When | Status

No

1 I Discussed individual interests that All N/A | Complete

group members want to research
into
2 A Found the course director to All N/A | Complete

advise the group

[ Discussed individual interests with
3 the course director in order to All N/A | Complete
form a group




Created individual plans for each All N/A | Complete
person in the group
Accessed and downloaded the All N/A | Complete
Moto2 regulations
Created a WhatsApp group forthe | Emily- | N/A | Complete
group project Kate
Created objectives to be All N/A | Complete

completed by the next meeting




Engineering

PRIFYSGOL CYMRU
Y Drindod Dewi Sant Swansea’s Metropolitan University
UNIVERSITY OF WALES Prifvsgol Met litan Abert

"‘:l!. Trinity Saint David rifyss etropofitan Abertawe

Management: SWANSEA - ABERTAWE
Management, Sustainability and Innovation

Meeting: Meeting 2 Venue: Room 3, First Floor, Y
Fforwm Date: 24/10/19
Attendees: A/D/I (Action/Decision/Information
Name Signature
Lee Stewart .
Alexander Penny e
Zachary Church Corr [Hnndi
Emily-Kate Flewin & e
Eoin Collins R bl
Jon Lloyd-Williams 127
A/D/1 | Objective/Description Who When | Status
No
1 [ Discussed the groups weekly All N/A | Complete
progress
2 D Decided a specific time for the All N/A | Complete
meetings
3 A Certain members of the group Lee
practiced opening the data Emily- | N/A | Complete
software Kate
Jon
4 A Practiced opening Matlab and Zack | N/A | Complete
went through tutorials




Brainstormed certain deadlines for All N/A Complete
certain parts of the group project
to be finished by
Created deadlines for the project All N/A | Complete
Created objectives to be All N/A | Complete

completed by the next meeting




T 1 PRIFYSGOL CYMRU
Engineering % Y Drindod Dewi Sant Swansea’s Metropolitan University

Management: UNIVERSITY OF WALES ) Prifysgol Metropolitan Abertawe
Trinity Saint David

Management’ SWANSEA - ABERTAWE

Sustainability and

Innovation

Meeting: Meeting 3 Venue: Room 3, First Floor, Y

Fforwm Date: 31/10/19

Attendees: A/D/I (Action/Decision/Information)
Name Signature
Lee Stewart
Alexander Penny /E _;} =
Zachary Church Corlr [Anndi
Emily-Kate Flewin G lewn
Eoin Collins ool
Jon Lloyd-Williams 127
A/D/I Objective/Description Who | When | Status

No

1 [ Discussed the groups weekly All N/A | Complete

progress
2 A Created a combined word All N/A | Complete
document for the report
3 I Discussed each other’s plans and All N/A | Complete
progress to see if anyone needs
help or guidance that another team
member can offer
4 I Alex | N/A | Complete




Explained possible designs for the
exhaust systems

Explained the lap time simulator Jon N/A | Complete
and what strategies are most
effective
Created objectives to be completed All N/A | Complete

by the next meeting




Engineering Management:
Management,
Sustainability and
Innovation

* m PRIFYSGOL CYMRU
22N Y Drindod Dewi Sant Swansea’s Metropolitan University
UNIVERNITY OF WALES Prifysgol Metropolitan Abertawe
& "/ Trinity Saint David fyss P

SWANSEA - ABERTAWE

Meeting: Meeting 4 Venue: Room 3, First Floor, Y
Fforwm Date: 7/11/19

Attendees: A/D/I (Action/Decision/Information

Name Signature

Lee Stewart
Alexander Penny V. -

Zachary Church o fhurti
Emily-Kate Flewin Ger L
Eoin Collins foR ol

Y

Jon Lloyd-Williams 1z

No A/D/I Objective/Description | Who When

1 I Discussed the groups All N/A
weekly progress

2 All N/A
Discussed the price of
the full project

No A/D/I | Objective/Description Who When

3 I Explained the Emily-Kate N/A
suspension trace data
to the rest of the group
and getting suggestions
on what the best design
would be




Discussed each other's
plans and progress to
see if anyone needs
help or guidance that
another team member
can offer

All

N/A

Explained the
powertrain data and
showed the rest of the
group the Matlab file
whilst receiving
suggestions on the best
strategy

Zack

N/A

Created objectives to
be completed by the
next meeting

All

N/A




Engineering

PRIFYSGOL CYMRU

@‘h Y Drindod Dewi Sant Swansea’s Metropolitan University
Management: %ﬁa '-'T""{“_S'“t’g"“_“-“ David Prifysgol Metropolitan Abertawe
Management, P
Sustainability and
Innovation
Meeting: Meeting 5 Venue: Room 3, First Floor, Y
Fforwm Date: 12/11/19
Attendees: A/D/I (Action/Decision/Information
Name Signature
Lee Stewart
Alexander Penny s
Zachary Church Colr [Hnet
Emily-Kate Flewin G lewn
Eoin Collins R il
Jon Lloyd-Williams 127
A/D/1 | Objective/Description Who | When | Status
No
1 [ Discussed the groups weekly Al N/A | Complete
progress
For the
2 D Changed the date of the next All next | Complete
meeting meeting
3 I Explained the possible design and | Eoin N/A | Complete
strategies for the control systems | & Lee
4 A Improved on the current All N/A | Complete
objectives and time scales




Changed individual plans to fit the | All N/A | Complete
new objective and timescales
Created objectives to be All N/A | Complete

completed by the next meeting




T 1 PRIFYSGOL CYMRU
Engineering % Y Drindod Dewi Sant Swansea’s Metropolitan University

Management: UNIVERSITY OF WALES ) Prifysgol Metropolitan Abertawe
Trinity Saint David

Management’ SWANSEA - ABERTAWE

Sustainability and

Innovation

Meeting: Meeting 6 Venue: Room 3, First Floor, Y

Fforwm Date: 14/11/19

Attendees: A/D/I (Action/Decision/Information)

Name Signature
Lee Stewart
Alexander Penny /E _;.; =

Zachary Church o fhart
Emily-Kate Flewin & e
Eoin Collins R Ll
Jon Lloyd-Williams 127

No | A/D/I Objective/Description Who | When Status

1 I Discussed the groups weekly All N/A | Complete
progress

2 A Created a combined PowerPoint All | 2/12/19 | Complete
presentation for vivas

I Brainstormed control strategy All N/A | Complete
ideas for the motorcycle

Considered the best control
4 I strategy for the motorcycle All N/A | Complete




Checked that our plans/ideas fit
the regulations

All

N/A

Complete

Discussed each other’s plans and
progress to see if anyone needs
help or guidance that another
team member can offer

All

N/A

Complete

Created objectives to be
completed by the next meeting

All

N/A

Complete
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Project Planning assignment P150380 Eoin Collins

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

Instructor

Hello Eoin. This submission has a 49% match rate with

other work. So little of your own content, so much cut

and pasted from websites. Please have a look at the
/ 1 O O comments embedded within the text. Please contact

me to arrange a time for more detailed feedback and to
arrange re-submission. Rgds. Mk

PAGE 1

PAGE 2

PAGE 3

PAGE 4

QM

PAGE 5

Belbin

To make this clearer to the reader (and use less words); try a table of your scores, the average
scores and 'ideal' scores of a person best suited to the role(s).

PAGE 6

PAGE 7

Comment 1

There is no need to include all this technical material. Pleasae keep to the project planning and leave
this for the group project report in April.

PAGE 8

PAGE 9

Comment 2

How does this image contribute to the project planning discussion?



PAGE 10

®

®

®

Comment 3

A milestone is a moment in time, it should have a date attached to it. It is not a task.

Comment 4

You were required to select one gateway from your project and analyse it in detail with SMART
objectives. It's worth 15%.

Comment 5

| hope that you are managing to monitor your progress!

PAGE 11
QM Awk.

Awkward:
The expression or construction is cumbersome or difficult to read. Consider rewriting.
Additional Comment
Please re-read this, preffereably out loud.

PAGE 12

PAGE 13

®

PAGE 14

Comment 6

This probably lacks sufficient detail. Please break the tasks down into smaller ones.

PAGE 15

PAGE 16

PAGE 17
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Comment 7

It was expected for you to have done some reading around project planning.



RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE

0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

K&U

Little or no evidence of reading. Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.

Poor engagement with essential reading. No evidence of wider reading. Reliance on
inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information
gained through class contact. Inconsistent and weak use of referencing.

Engagement with a limited range of mostly relevant and credible sources but with some
reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.

Engagement with an appropriate range of literature, including sources retrieved
independently. Some over-reliance on texts rather than other sources. Referencing may
show minor inaccuracies or inconsistencies.

Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources. Generally sound referencing, with no/very few
inaccuracies or inconsistencies.

Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

Exceptional engagement with an extensive range of relevant and credible literature. High-
level referencing skills consistently applied.

0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(©)

EXCELLENT 70-79%

Major gaps in knowledge and understanding of the basic underlying concepts and
principles of the subject matter. Inclusion of irrelevant material. Substantial inaccuracies.

Gaps in knowledge of the basic underlying concepts and principles, with flawed or

superficial understanding. Some significant inaccuracies and/or irrelevant material.

Limited knowledge and understanding of the basic underlying concepts and principles
within the subject area. Some elements may be missing.

Knowledge of the basic underlying concepts and principles is accurate with a good
understanding of the field of study but lacks depth and/or breadth.

Competent knowledge of the basic underlying concepts and principles. Exhibits very good
understanding.

Excellent knowledge and understanding of the basic underlying concepts and principles of



(0) the subject.

EXCEPTIONAL 80- Exceptional, detailed knowledge and understanding of the basic underlying concepts and
100% principles.
(0)

COGNITIVE 0/0

Cognitive and intellectual skills (Evaluate underlying concepts and principles of a subject and interpret qualitative
and quantitative data in order to develop lines of argument and make sound judgements.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts
(0) and principles. Failure to develop arguments, leading to illogical or invalid judgements.
Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and

(0) judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending towards

49% description. Can interpret qualitative and quantitative data but with some errors. Some

(0) evidence to support emerging arguments and judgements but these may be
underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative and
(0) quantitative data, with minor errors. An emerging ability to use evidence to support the
argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative and
(0) quantitative data accurately. Ability to devise arguments using evidence to make mostly
appropriate and valid judgements.

EXCELLENT 70-79% Excellent evaluation of the underlying concepts and principles. Can interpret qualitative
(0) and quantitative data accurately and with some insight. Excellent ability to devise
arguments using evidence and make appropriate and valid judgements.

EXCEPTIONAL 80- Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to devise
(0) arguments using evidence and make wholly appropriate and valid judgements.
PRACTICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little or no
(0) appreciation of the context of the application. Very weak evidence of different approaches
to problem-solving in particular contexts.

UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques but
30-39% without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular



SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

SKILLS PROF P

contexts.

An adequate awareness and mostly appropriate application of basic methods, materials,
tools and/or techniques. Basic appreciation of the context of the application. Can identify
problems in particular contexts and propose basic alternative approaches or solutions
though there may be errors.

A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Good evidence of different
approaches to problem-solving in particular contexts and proposes mostly appropriate
solutions.

A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different
approaches to problem-solving in particular contexts and proposes appropriate solutions.

An advanced application of a range of taught, basic methods, materials, tools and/or
techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and proposes
appropriate solutions.

Exceptional levels of application and deployment skills in particular practical contexts.
Outstanding identification of problems in particular contexts and formulation of wholly
appropriate, thoughtful solutions / different approaches.

0/0

Transferable skills for life and professional practice (Communicate the results of their study/work accurately and
reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise
of some personal responsibility within a structured and managed environment.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
0)

Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very
weak use of language and/or very inappropriate style. Failure to work effectively individual
or as part of a group. Little or no evidence of the skills for employment requiring the
exercise of some personal responsibility.

Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently,
structured, with information and ideas often poorly expressed. Weak use of language
and/or inappropriate style. Flawed approach to individual or group work, meeting only
partial obligations to others. Limited evidence of the skills for employment requiring the
exercise of some personal responsibility.

Mostly ordered presentation and structure in which relevant ideas / concepts are
reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as
part of a group, meeting most obligations to others but perhaps with limited involvement in
group activities. Demonstrates the basic skills for employment requiring the exercise of
some personal responsibility, with some areas of minor weakness.

Mostly coherent, organised and accurate work, in a suitable structure and is for the most
part clearly expressed. Can work effectively independently and/or as part of a team, with
clear contribution to group activities. Demonstrates the skills for employment requiring the
exercise of some personal responsibility, with some areas of strength and some of minor



VERY GOOD 60-69%
(0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

weakness.

Work is accurate, coherent, fluent, well-structured and organised. Can work effectively
independently and/or as part of a team, with very good contribution to group activities.

Demonstrates very good skills for employment requiring the exercise of some personal
responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group activities.
Demonstrates excellent skills for employment requiring the exercise of some personal
responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.
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