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Abstract

Research and Implementation
of Hybridised Drive Systems in

Motorcycles

Purpose: the purpose of this project was to produce a research case study on the viability of
hybrid motorcycles, to improve fuel efficiency and make motorcycles more sustainable for

future development.

Objective: to research the application of hybrid drive systems in motorcycles, using and
developing existing technology that is readily available to improve the efficiency of bikes. We
also researched which of the two types of hybrid drive systems currently in use in the

automotive industry would be best suited for this application.

Method: each member of the group researched a specific part of the integral aspects of the
drive system. These areas are improving the efficiency of an internal combustion engine to

better suit the application of hybrid systems.
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1 Introduction

This assignment aiming in writing a report for our 2" year group project introducing our idea
and demonstrating specific and cognitive skills in organising, planning, costing, timing and
monitoring the project but also showing our skills of contribution and cooperation with the
rest of the team by communicating and motivating each other. From the beginning we
manage to act as professionals and created a solid plan which will guide us until the end of
the project. We set our goals and objectives we wanted to achieve and then we organise a
rota with meetings every week in the Forum with all the team members attending continually.
In those meeting each member contribute at its own way by organising the agenda, keeping

records of the topics and talking about improvements we must do for next time.

2 Team Roles & Responsibilities

2.1 Assign Roles

Defining Roles and Responsibilities in a team using the talent and collaboration of each
team member is the key for a successful project and the best results. Below is the list of all

team members and responsibilities:

Kaysen Butterfield Bryn Stubbings Loaghan Slade Dimitris Dougkas
Organise Team Identifies Key Evaluates Pros & Cost Estimates
Research Areas Cons of Different

Designs
Resolve Issues Provides Facts & Assess Compatibility Lead Time
Figures of Design Areas
Evaluate Results Identifies Technical Identifies Technical Scheduling
problems Problems
Generators Battery Research E-Motors Research | Internal Combustion
Research Engine Research

Table 1 Team Roles & Responsibilities




2.2 My Role

My role in the group project has 4 different tasks in which some of them | must cooperate
and exchange information with the rest of the team members and in some of them | need to

do my own research in a more specific topic.

Cost estimates: In most engineering projects one of the most important factor that must be
considered is money. A cost estimate is a summation of all the costs involved, from the
inception to the completion of a project and outline the estimation or assumptions of each
type of expenses such as Labour, Materials, Equipment, Services, Software, Facilities,
Contingency costs, needed for achieving the final product. Cost estimates are critical to
successful project management, so a reasonably accurate and reliable estimation for the

whole duration of the project is vital.

Lead Time: Lead time is the amount of time between the initiation and finishing of a process.
In engineering lead time includes the identification of a final product, selection of goods or
services, price breakdown, ordering, delivering, payments and keeping track of the timetable

and deadlines of the project.

Scheduling: A project is made up of many tasks and each task is given a start and end,
therefore scheduling is a way to analyse what tasks need to get done and in what timeframe.
The person assign with this role is responsible for knowing what needs to be done, who will
do it, collecting all the documents/research and keeping tracks of meetings/dates and

important milestones throughout the project.

Research Area: My research area for the project is to find and compare different types of
internal combustion engines and their characteristics such as range, efficiency, fuel and
power wise, and choose an ideal solution which would work by modifying it into a Hybrid
Electric Vehicle. Also, | am responsible for the development and the assembly of our
prototype with the support of my team members and the guidance of the workshop

specialists.




2.3 Self-assessment Analysis

During the Management, Innovation and Sustainability module we had to complete a self-
assessment inventory which is known as Belbin's model, this model is designed to outline
your typical behaviour within your group. After completing the inventory, the results from the

team role table showed that my percentage as an Implementer and Team Worker were high

and as a Complete Finisher very high.

Figure 1 Self-Assessment Results

Communications — Team worker

A system of communication needs to be planned and monitored constantly otherwise
information can be lost on the way or goes to the wrong place causing from a small delay to
a catastrophic result. The success of the project requires teamwork and professionalism to
organize, review performance, improve and respond to difficulties under various
circumstances. | believe that my skills in paying attention in detail, having excellent
cooperation and communication with the rest of the team members make me an ideal
character for scheduling, organizing a demanding timetable (group Gantt chart), meeting the

objectives and stay committed in the project unless necessary change of plan needed.




Completer finisher

In a demanding project like this requires a careful approach to all different aspects,

concentration and a high degree of accuracy in the very small details. A complete finisher

needs to pay attention and be aware about the deadlines but also to make sure that

whatever needs to be done shouldn't exceed the designated time. Being a strong and a self-

motivated person with excellent skills in quality control, cost estimation, time management,

risk consideration, and performance make me the right person for this task.

3 Group Tasks

Below is a list of the overall Group project tasks planned accordingly to an estimate

timetable, with the start and finish dates included, from the beginning of the project till the

end.

Task Description Start Date End Date
Introductions Meet fellow students and form teams 01-Oct-18 05-Oct-18
Project Research |dentify potential projects 01-Oct-18 05-Oct-18
Identify Project Move from ideas into the planning stage 08-Oct-18 12-Oct-18
Define Team Roles ﬁzgg{y team roles utilizing the Belbin 08-Oct-18 12-0ct-18
Preliminary Research Conduct research into assigned areas 15-Oct-18 02-Nov-18
Compare Research Assess merits of individual components 05-Nov-18 16-Nov-18
Design Packaging Use of CAD Software 19-Nov-18 04-Jan-19
Prepare Presentation 19-Nov-18 30-Nov-18
Viva 1 Presentation in VIVA 1 03-Dec-18
Order Long Lead Parts Cost Estimation 03-Dec-18 14-Dec-18
Crder Materials Workshop Equipment 07-Jan-19 11-Jan-19
Assembly Building Prototype 21-Jan-19 01-Feb-19
Baseline Testing Testing all the components 04-Feb-19 08-Feb-19
Research Improvements | Testing Analysis 11-Feb-19 22-Feb-19
IﬁE'riTSnints LAelic il piar et 25-Feb-19 | 08-Mar-19
Additional Testing Finalising the Prototype 11-Mar-19 15-Mar-19
Report Preparation 11-Feb-19 29-Mar-18
Viva 2 Presentation in VIVA 2 01-Apr-19

Table 2 Group Tasks




4 My Tasks

Below is a detailed list of my Tasks and my Contribution on the Project. The estimated

duration of my time in each task was calculated by this formula:

Estimated Time = T(opt) + 4T(men) + T(pes)/6

Project Start Dates 01/10/2018| Duration
Project End Dates 01,/04/2019 182
Tasks Further Details Hours Start Dates End Dates Pro;_ect
Meetings
Introduction Assessment Specification 2 01/10/2018| 01/10/2018 | 01/10/2018
What are we doing - Why are we doing it?
Estimation Talking about the Concept of the Project 3 08/10/2018| 09/10/2018
Roles Assigned 08/10/2018
Hybrid Electric Vehicle Technology 10 10/10/2018 | 13/10/2018
*Hybrid Electric Motorcycle
*Plug in 22/10/2018
Type of Engine 6 14/10/2018 | 18/10/2018
*Internal Combustion Engine
*Rotary Engine 29/10/2018
Engine Cycle 8 19/10/2018 | 25/10/2018
*4 stroke (pros & cons)
*2 stroke (pros & cons) 05/11/2018
Engine Configuration 10 26/10/2018 | 31/10/2018
Hasaarchiaias :C\flinder Number 06/11/2018
Cylinder Volume
Fuel Delivery System 4 01/11/2018 | 02/11/2018
*Carburetor 07/11/2018
*Fuel Injection
Cooling System 4 03/11/2018 | 04/11/2018
*Air cooling 08/11/2018
*Liquid Cooling
*0il Cooling
Motorcycle Geometry 20 05/11/2018 | 11/11/2018 | 09/11/2018
*Centre Of Gravity
*Weigh Distribution
Research Results 2 12/11/2018 | 18/11/2018 | 12/11/2018
Bill of Materials Cost Configuration 4 19/11/2018 | 20/11/2018
Combine Research & Data within the Group
Problem Solving 19/11/2018
Agreeing Technical Objectives
Technical Judgement Setting Standards 20 21/11/2018 | 02/12/2018
Concerns 26/12/2018
Decision Making
1st Presentation Preperation
1st Presentation VIVA 1 0.5 03/12/2018 | 03/12/2018 | 03/12/2018
‘Workshop Equipment 10/12/2018
Resources Specialist Support 25 05/12/2018 | 19/03/2019 | 07/01/2019
Order Parts 14/01/2019
Assembly the Parts 21/01/2019
Components 28/01/2019
Prototype Assembly Packaging 40 21/01/2019 | 25/02/2019 | 04/02/2019
Dyno Testing 11/02/2019
Improvements 18/02/2019
Performance 25/02/2019
Efficiency 04/03/2019
Check List Problems Identification 30 26/02/2019 | 19/03/2019% | 11/03/2019
Real World Testing 18/03/2019
Quality Assurance 25/03/2019
Results 20/03/2019 | 24/03/2019 | 26/03/2019
: ) Report Finalising 25/03/2019 | 27/03/2019 | 27/03/2019
EICISCHESEN Conclusion a3 28/03/2019 | 28/03/2019 | 28/03/2019
Presentation Preperation 29/03/2019 | 31/03/2019 | 29/03/2019
Final Presentation VIVA 2 1 01/04/2019 | 01/04/2019 | 01/04/2019
Total 200

Table 3 My Tasks




5 Bill of Materials

Below there is a preliminary list of Bill of Materials with estimate values and lead time of the

items we need to purchase along with the equipment and facilities from the workshop we

need to use.
Bill of Materials
Specialist
Item Price (£) Lead time (days) pe.ma ° Availability
Equipment
Electric motor* 3586.23 52-66 Dyno Testin 21/01/2015-
' Y : 06/02/19
Batteries 65.52/cell 14
Internal combustion ) 21/01/2019-
200 2 Dyno Testin
engine (ICE)* : 8 06/02/19
Chasis* 1100 7 FAE Simulation
S
generator* - 1545 7
alternator* 346.8 6

Table 4 Bill of Materials

6 Significant Milestones

Milestones defined as the significant stages of the project and here is a list with the dates

and a small description of the most important milestones (with * the estimate dates).

Identify Project & Assign Roles 08/10/18

The first milestone and a very important one after formatting the team is to share our ideas &
thoughts, find a project to work with for the rest of the year but also assign roles &

responsibilities for all team members and use our skills to achieve the best results.




Complete Research & Decision Making 12/1118

A very significant stage of our project as the team must combine the whole research and
take a very important decision on which way we are going to follow; which solution will be
ideal for our project but also analyse the contribution of each team member and the

cooperation among us.

Management Assignment Submission Deadline 2311118
Handing in the Assignment

Group Assignment 1%t Presentation 03/12/18

Our first presentation in front of the director of the department is also very crucial as the
review of our work so far will be highlighted with pros & cons and the feedback will determine

our next step and our planning for the second part of the project.
Orders Materials 07/0119*

After calculating the total price of the materials/components we need to start building the
prototype, is time to place the order. See what and when the parts we need are available,
what are the shipping dates and check if there are any changes on our original cost

estimation.
Assembly Components 21/0119*

Next step, after receiving the parts, is to use as much as we can the workshop facilities & the
support from the technician in order to start assembling our design and bring it to life.

Prototype & Dyno Testing 25/02/19*

In my opinion this is the most important milestone of the whole project. After assembling the
parts, the moment of truth, is time to see if our prototype works efficiency and run a lot of
tests (dyno) identifying the

Results & Conclusion 25/03/19*

Summarising the research, the designing, the assembly, the testing and the hard work finally
we can see if we had achieved our target and initial objectives but also to make our
conclusion of the whole project.

Group Assignment Final Presentation 01/04/19

Final Presentation analysing the results, the research, the mistakes, the problems and all our
effort and demonstrate our achievements.




7 Gateways

Gateways are the key decision points in an engineering project therefore the construction,
completion and operation of it is crucial. As mentioned earlier my research area focusing on
the internal combustion engine and development which basically means the ideal choice of a
motorcycle which would set our initial objectives. A decision that needs to be make after a
very careful consideration of the background research through the last moths but also
discussion about the overall cost estimation. Ve need a motorcycle that is affordable, is for
urban use, compile with EURO pollution regulation and good performance. Our main
objective of the project is the implementation of a hybrid system in a motorcycle and to
achieve this target, before start looking for electric motor power, type of batteries, type of
alternators, and move forward to the next stage of our concept choosing the ideal motorcycle
is the first and most important decision. A deep analysis on technical characteristics and
performance of some existed hybrid motorcycles and further research that has to do with the
configuration and type of engine will identify a solution but also significant risk limitation.

8 Risk Management

Risk management involves understanding, analysing and addressing risk to make sure that
each team member of the group achieves their objectives, taking in consideration the
positive and negative points through the duration of the whole project and constrain or
minimize any type of risk that could bring catastrophic results.

Two areas of concerns within my section has to do with:
1. Designing

In designing a hybrid motorcycle the basic principles we need to consider first is if we
choose series or parallel mode. Series mode has the engine, generator, power converter,
motor and battery make the engine works on maximum efficiency however the energy
transfer will cost a lot of energy and therefor will drain the batteries faster. In parallel there is
a direct power transfer from the electric motor to the engine however it is not easy to control

the right amount of energy delivered to the system.




2. Packaging

Any kind of vehicle packaging is part of the design process in which the manufacturer must
fit the required components in the allowable packing space, or frame in our specific project,
and assure the normal operation during various driving conditions. The implementation of a
hybrid system in a motorcycle due to available space must be arranged carefully. The extra
components, such as the Li-ion batteries, alternator and the electric motor, but also the
configuration of the powertrain are the most important factors to consider as it can affect the
geometry (Centre of Gravity, weigh distribution, driving behaviour, loading condition), the
frame (strength, stress and rigidity) and the driving forces of the motorcycle. Ifthere is a
mistake, like wrong calculation, in packaging the whole project will be a failure and that is the

main reason why to come up with a solution is crucial regarding time and cost.

The idea to find a solution to that problem is coming from the configuration and the
characteristics of the parts which can give us information about the size, weight and
dimension. Along with the use of FAE & CAD software we could built a scale model using
our analytical & numerical techniques by simulating the components we want to fit in the

frame and by that we minimise a lot any kind of complication we could deal with in real life.




9 Gantt Charts

9.1 Group Gantt Chart

Table 5 Group Gantt Chart

10

Actal Duration Flansing
[ ] £ et I R Y Y Y P zlz|zfz|2lz|z|z|z2lz]|2|s|e|z|2/s|2|2|z|2|z2
Introduction 01/10/2018 5 100%
Project Research 01/10/2018 5 00%
identity Research osragzots| s ossopons|  100% .
Define Team Roles ww0208| s |oar10r20|u ] -
Profiminary Research saozos| 15 fisssopoms|  109% ...
Compare Research 05/11/2018 0 005/11/2018| b ..
Billof Materials 12/11/2018 5 12/11/2018| S0% ‘
Design Packaging 19/11/2018 EE 19/11/2018] o .....
Prepare 19/11/2018 0 231112018 biiad -.
viva 1 oyizas| 1 il
|c|.rﬂew Long Lead Parts 03/13/2018 0 %
Order Materiats vz | s 0 o

214012019 w0 a had

ouorizais| s o %

worz0e| 1 0 had

asjopszas| 15 o had

11/03/2019 E] a o

11/02/2019 35 4] e

oyoyacs| 1 o il

200




9.2 My Tasks Gantt Chart

01f10/2018 oafo4f2019

My Project Planner

acan PLANSTART I].I::[.DDN II‘J:UI:N B A
(hous) [ (hours) EOMPLETE
Introduction oi/10/2018) 2 2 |ou/0/2018 100%
08/10/2018) 3 3 |0a/020m8 100%
HEV Technology 10/10/2018) 10 8 |13/102018 100%
2 [Type of Engine w0 6 6 |18/102018 100%
i Engine Cycle e 8 |ss10208 100%
E EI‘th’ i 26/10/2018 10 1n 31/10/2018 100%
= ¥ Sy on/11/2018) 4 2 02/11/2018 100%
2 o w1jis| 4 4 [oy1yjaos 100%
¥ y_|05/11/2018| 0 3 11/11/2018 100%
E [Research Results 12/11/2018 2 3 18/11/2018 100%
£ [Billof Materials 911208 4 3 |ayjom 60%
"g‘ Compine Research 1/1j018) 2 3 /112018 100%
% |Agreeing Objectives  |21/11/2018] 6 7| 00%
£ [Problem Solving 2108 4 5 |30 100%
*_|Decision Making 5/12018) 2 2 29/11/2018 100%
=
H , [
S |Presentation 03/12/2018) 05 0 |oanzom
& [Workshop Equipment |0s/12/2018] 10 0 |u/z0m 0%
i £ |specialist Support 12/13/2018] 10 0 |29/032000 0%
EE |Assembly Components | 21/01/2018) %0 0 |s/oe/201 0%
= |Packaging PR 0 |as/022018 0%
. Dyno Testing 1/02/2018] 10 0 |avo0m 0%
§ 3 [Improvements 28/02/2018) 10 0 |2/03/2019 0%
’ié Problem Identification |01/03/2018] 10 0 |/03/2018 0%
£ |Performance 15/003/2019] 8 0 |20/03/2018 0%
/03/2018) 3 0 |30/s/2019 0%
0%
01/04/2019 1 01/04/2019

Table 6 My Tasks Gantt Chart

10 References

Books

Smith, N., (1995). Engineering Project Management. 1! ed. England: Wiley-Blackwell. pp20-
pp132.

Rogers, M. and Duffy, A. (2012). Engineering Project Appraisal. 2nd ed. New York, NY: John
Wiley & Sons. Pp165-pp183

Websites

https.//www.belbin.com/about/belbin-team-roles/

11




Management Assignment

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor

Please see the feedback comments in the text and
the sections in the Rubric.

If you have any questions or require clarification on
the feedback please contact me, | will be happy to go
over your submission with you.

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

Comment 1
Some SMART project goals would help.

PAGE 6

PAGE 7

Comment 2

It's a bit lazy to scan in your results. You could now generate another row for the 'ideal' Belbin

scores for your role(s).

PAGE 8

Comment 3

Are there any areas that you should address?

PAGE 9

Comment 4
wow 200 hrs exactly...



QM Sp.
Spelling error
Additional Comment chassis

PAGE 10

PAGE 11

@ Comments

You were meant to select one gateway from your section of the project. The gateway should
include SMART objective values. Some detail was expected as this is worth 20% of the overall
marks. this is just a chat about things to do.

@ Commenté6

So what is your concern? These are just unreferenced comments about series v parallel
layouts. What are you suggesting should be done?

PAGE 12

@ Comment7

It is agreed that packaging can be challenging and that comprimises need to be made. I'd be
more worried about selecting the correct specification of the components.

PAGE 13

PAGE 14

@ Comments8

A few relevant references.



RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE 0/0

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

FAIL 0-29% Little or no evidence of reading. Views and findings unsupported and non-
() authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor engagement with essential reading. No evidence of wider reading. Reliance on
30-39% inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
) information gained through class contact. Inconsistent and weak use of referencing.

SATISFACTORY 40- Engagement with a limited range of mostly relevant and credible sources but with

49% some reliance on information gained through class contact. Some omissions and

() minor errors. Referencing conventions evident though not always applied accurately
or consistently.

GOOD 50-59% 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.

VERY GOOD 60-69% Engagement with a wide range of literature, including sources retrieved independently.
0) Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

EXCELLENT 70-79% Engagement with an extensive range of relevant and credible literature. Consistently
0) accurate application of referencing.

EXCEPTIONAL 80-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

©)

K&U 0/0

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

FAIL 0-29% Major gaps in knowledge and understanding of the basic underlying concepts and
0) principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies.

UNSATISFACTORY  Gaps in knowledge of the basic underlying concepts and principles, with flawed or
30-39% superficial understanding. Some significant inaccuracies and/or irrelevant material.

©)

SATISFACTORY 40- Limited knowledge and understanding of the basic underlying concepts and principles

49% within the subject area. Some elements may be missing.

©)

GOOD 50-59% Knowledge of the basic underlying concepts and principles is accurate with a good
0) understanding of the field of study but lacks depth and/or breadth.

VERY GOOD 60-69% Competent knowledge of the basic underlying concepts and principles. Exhibits very
0) good understanding.



EXCELLENT 70-79% Excellent knowledge and understanding of the basic underlying concepts and
0) principles of the subject.

EXCEPTIONAL 80-  Exceptional, detailed knowledge and understanding of the basic underlying concepts

100% and 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
0) concepts 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

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

) errors. Some 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 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
0) and 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 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 arguments using evidence and make wholly appropriate and valid judgements.
PRACT ICAL 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
0) or no 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

30-39% but without consideration and competence. Flawed appreciation of the context of the
0) application. Weak evidence of different approaches to problem-solving in particular
contexts.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of basic methods,

49% materials, tools and/or techniques. Basic appreciation of the context of the

0) application. Can identify problems in particular contexts and propose basic alternative
approaches or solutions though there may be errors.

GOOD 50-59% 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.

VERY GOOD 60-69% A very good application of a range of basic methods, materials, tools and/or

0) 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.

EXCELLENT 70-79% An advanced application of a range of taught, basic methods, materials, tools and/or

0) 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 80-  Exceptional levels of application and deployment skills in particular practical contexts.

100% Outstanding identification of problems in particular contexts and formulation of
) wholly appropriate, thoughtful solutions / different approaches.
SKILLS PROF P 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% Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.

0) 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.

UNSATISFACTORY  Work is poorly presented in a disjointed manner. It is loosely, and at times

30-39% 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.

SATISFACTORY 40- Mostly ordered presentation and structure in which relevant ideas / concepts are

49% 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.



GOOD 50-59%
©)

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 weakness.

VERY GOOD 60-69% Work is accurate, coherent, fluent, well-structured and organised. Can work

©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

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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