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1. Abstract.

The basis of this project is to reach a set of given tasks, starting with building and fitting the
Ford 1500cc EcoBoost engine to the dynamometer, then enhance the performance of the
engine via the electronic control unit safely, whilst ensuring reproducibility. Once this has
been achieved the next step would be to package the powertrain and drivetrain onto the
ZenTrack chassis and carry out tests on the rolling road. With all this complete and a
respectable amount of data has been collected, theoretical calculations around enhancing
the top end of the engine will be calculated and designed. Each separate pair within the
group will have its own milestones as personal development goes on, but distinguishing
group milestones will be completing the tasks stated in the brief given for the project.
Although we know as a collective, we may not complete all that has been asked, so we will

outline what we feel is a stage of success in the group Gantt chart.

2. Roles & Traits.

This is a summary of the group’s roles and their main responsibilities in this project. A full

break down of the exact responsibilities are further down labelled under “Group Tasks”.

Roles and Responsibilities
1. Carl Engelbrecht - Workshop co-ordinator

1.1. Involved in all practical based work.
1.2.  Distribute the tasks to the technicians in the team and oversee the operations.
1.3.  Communicate the prioritisation of possible gateway tasks that are holding up
the group.

2. Aidan Chapman - CFD analyst technician
2.1. Responsible for development with CFD and simulations on the cylinder head.
2.2.  High level of patience to remain focused and motivated with simulation work.
2.3. Organise time efficiently.
2.4. Validate the results obtained.

3. Josh Bass - Thermal management/Engine scrutineer
3.1. Research thermal efficiency.
3.2. Possible limiting factors in the capacities and sizing of the heat exchangers.
3.3. Calculations accuracy is fundamental.
3.4. Engine in definite working condition before rigours testing starts.

4. Ifan Hopkins - Head researcher

4.1. Seeking out all information he can for all areas tasked to him by the group.
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43.

Communicate with all the team and various organisations/individual
businesses.
Able to regurgitate the information across to the team.

5. Stuart Harries — Technician/Meetings co-ordinator

5.1.
5.2.

As a technician for the team.
“meetings co-ordinator” so we have a clear record of the groups meeting
including; the problems we encounter and overcome, milestones completed

and to check we're working to the project schedule.

6. Michael Anderson — Head designer

6.1.
6.2.
6.3.

Design all components we need.
Add his own creative eye upon it.
Interoperate the customers desires and incorporate those into the team's

concepts.

7. Callum Hills - Dynamometer/Manufacture specialist

7.1.
7.2.
7.3.

Constructing and manufacturing the engine trolley for the dynamometer.
Measuring for fabrication.

Basic concepts of manufacturing processes.

8. Danny Richardson — Team Manager

8.1.
8.2.
8.3.
8.4.
8.5.

Organise the team

Oversee all that we do

Help the team members with their tasks
Keep everyone involved and motivated

Maintain structure to keep to the time schedule

Personality traits & Roles

1. Danny Richardson — Team manager — Responsibilities

1.1.

Being team manager requires a high level of communication skills, specifically
around working with all involved in the project and being able to interoperate
their ideas, work with them on ways to improve it and then communicate it to
other members. This needs to be done in a manner that keeps not only the
individual members, but the whole group motivated to continue getting
involved whilst maintaining a high level of productivity. Another big
responsibility is the ability to maintain sight of the long terms goals and not

get caught up in the present problems. So, working to keep the project on




track by keeping contact with everyone involved, ensuring a definite schedule

and highlighting milestones achieved.

2. Personality traits
2.1.  The personality traits required for the roles and responsibilities of being a

team manager and all accompanying tasks are; motivating the team goes
hand in hand with “communicating clear expectations” (Zenger & Folkman,
2017), problem solving in conjunction with excellent analytic skills, ability to
conserve a strategic prospective, capability to own the problem (Economy,
2014), The ability to gain trust by remaining consistent in responses to
situations (Bachiochi, S. O'Connor, E. Elder, & G. Rogelberg, 2000). Another
reason for me taking on these duties is because upon completing the Belbin
test, the results outlined that | had scored highest on what the test regards as
a “Shaper” (BELBIN, 2018). BELBIN outlines a shaper as a person who
“provides the necessary drive” (BELBIN, 2018) and has the capability of
remaining engaged in the present, whilst keeping sight of the long term. The

downside with having traits according to BELBIN is the fact that | can and do,
tend to “hurt people’s feelings” (BELBIN, 2018). Not intentionally, but | can
become rather consumed in getting tasks done to a high level of quality, not
just bodge it. Meaning as the model states | can become bad tempered in the
attempt to get things done and | feel this has the potential to make being the

team leader a challenge, but not impossible.

3. Group tasks.

To start with, as a group we had to understand what it was we had to do to complete the
engineering project we had been set. There was a brief given to us that was precise in tasks
that needed to be completed, however there was still plenty of areas to which we could
interpret and therefore make it our own. So, after a couple weeks of research and
investigation about the Universiﬁe@urces and confinements, we decided on a scheduled
set of tasks that we divided into pairs, to allow for a comfortable amount of work that was

both challenging and rewarding for all of us. The main tasks are as follows...

Zentrack Powertrain Development

1.5 Ecoboost Cylinder Head Development.




This group task is co-ordinated by Peter and Aidan, they will be doing a series of sub

projects within this task such as, development and researching within the cylinder head.
Carl Engelbrecht & Aidan Chapman

1. Cylinder Head Research - 11.5 days

2. Flow Bench Testing - 30 days?

3. CFD Modelling - 33 days?

4. Cylinder Head Development - 49 days?

Preparing the Ford 1.5 Ecoboost engine for Dyno and Packaging.

This group task is co-ordinated by Michael and Callum, they will be doing a series of sub
projects within this task such as, research, fitting the engine to a dyno trolley then fitting the

engine to the dynamometer.
Callum Hill & Michael Anderson

Research - 26 days?
Fitment of the 1.5 engine onto Dyno Trolley - 4 days
Disconnection and removal of the Honda engine already on the dyno - 8 days?

Lol A L

Fitment of the 1500cc Ecoboost engine into the Zentrack chassis - 12 days

Cooling R&D and packaging.

This group task is co-ordinated by Josh and Ifan. They will be doing a series of sub projects
within this task such as, researching on how the engine can have maximize cooling control,
from thermal calculations and practical calculations from the dynamometer.

Ifan Hopkins & Josh Bass

1. Research - 18 days
2. Integrating the engine on the dyno - 10 days
3. Calculations - 18 days

Engine Assembly and Enhancement.

This group task is co-ordinated by Danny and Stuart. They will be doing a series of sub
projects within this task such as; part sourcing, making a false pulley assembly, completing
the engine build, overhaul of the engine, fitment of parts to the engine and ECU mapping.

Stuart Harries & Danny Richardson

1. Parts sourcing - 54 days?
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Completing the engine build - 13 days?

ECU Mapping - 30 days?

Record data from all available sensors — 8 hours?
Adjust the mapping tables - 15 days?

Research and development - 43 days?

4. Personal tasks.

Although I'm in charge of parts sourcing, not all the parts are pertinent to me. So, parts that

are relevant to me isn't a lot, however there | need Stuart, Callum and Michael to have their

parts otherwise my tasks will become redundant. The only real “part” I'll need is the engine

control module and accompanying wiring loom for the 1500cc EcoBoost engine. As for

specialist equipment, I'll be using; The Schenck WS230 Eddy-Current Dynamometer, ASNU

classic GDI injector testing equipment and the mapping software SXTune from SCS Delta.

1.

Parts sourcing (68 days?)

1.1.  Researching into the minimum parts required (6 days)

1.2. Communicating with team members for materials they need (41 days?)

1.3.  Creating a starting parts list (1 Hour)

1.4. Propose the list to team director and put in purchase order (¥ Hour)

1.5. Update list with performance parts (6 Hours)
1.6. False pulley assembly (20 Days?)
1.6.1. Discuss design possibilities (3 Hours?)
1.6.2. Create CAD file (1 Hour)
1.6.3. Discuss feasibility with workshop technicians (% hour)
1.6.4. Cost materials into parts list (1 day?)
1.7.  All parts needed in house (Gateway — 22/10/18 : 09/01/19)
ECU Mapping (39 days?)
2.1.  Crash course on the dynamometer (1 % days?)
2.2. Calibration of the basic map (2 ¥z days?)
2.3. Discuss approach on style of mapping (3 Hours)
2.3.1. Live dynamometer mapping
2.3.2. Bench Mapping style
2.4. Adjusting the map tables (15 days?)
2.4.1. Achieve 210BHP
2.5. Discuss Variable map solutions - If possible (15 days?)
2.5.1. Economical map

2.5.2. Power map




2.5.3. Track race map
3. Research & Development (28 days?)
3.1. Testing injectors (28 days?)
3.1.1. 1500cc injectors
3.1.1.1. Running tests on ASNU (6 days?)
3.1.1.2. Analyse data returned (5 days?)
3.1.1.3.  Outline areas of enhancement (3 days?)
3.1.2. 1600cc injectors
3.1.2.1. Running tests on ASNU (6 days?)
3.1.2.2.  Analyse data returned (5 days?)
3.1.2.3. Outline areas of enhancement (3 days?)
4. Interim Viva (6 days?)

5. Final Viva (11 days?)
6. Final Report (55 days?)

5. Projected milestones.

1. Group milestones.

We decided that we should outline some key stages within out project that we could

measure off. Not only to help motivate us by understanding our success, but its also

a good way to keep tracks and ensure we're on schedule. The areas we highlighted

are as follows...
e Create the interim Viva
e Create the final Viva
« Create final report
+ Fit engine on dyno trolley
* Acquisition of parts (required to run the engine)
« Engine running
« Engine on dynamometer
* Flow bench cylinder head and collect data
+ [ntake manifold development
+ Exhaust development
« Charge air cooler development
= Create a new engine map/s
+ Analyse data collected from engine dynamometer
e Create engine mounts

* Mount engine into chassis




+ Fitment of last engine ancillaries

Personal Gateway

As our project has moved along, we've already encountered a few problems and managed
to grasp a concept of how our project can either held up or fall aor me | feel the
biggest area of concern for my responsibility in our project is sourcing the parts that the
whole team are going to need. As I'm also the team manager | have the necessary contact
with all those involved in identifying the parts they'd need and when they would need them
by. Joint with those involved in the purchasing process, from approval to the actual purchase
lead time.

The problem | feel is getting the purchase approval for the materials and components we're
going to need because some of them aren’t cheap and the lead times aren't going to be
short. The likelihood of the purchase order being disapproved are high and the
consequences of the orders being denied are catastrophic, it would halt the whole project
and to be frank, discontinue the whole of the engine development side that had been
planned in. So, this means that six out our eight team members will have to completely
reschedule, redesign and recalculate all of what had already been to done, to change the
area of focus onto the chassis fitment and packaging that is currently being planned by the
remaining two members, Michael and Callum.

There aren’t many ways to prevent this from happening, other than me rigorously searching
to find the cheapest place to possibly source from. Along with demanding we try our luck
with companies we have a tie with regarding “free” parts for educational purposes.

Regarding measuring this gateway, its as simple as getting the parts or not. Going along the
project, parts are split by the four pairs so as the pairs obtaining the required parts it can be

shown as a percentage of completion.

Again, because I'm the team manager I've hinted at the suggestion that the team should
investigate alternate areas of the project we could possibly take on when they have time to
spare during their tasks, highlighted by creating a “node” structure and outlining areas of
“float” that could be utilised. My idea behind this is to try and reduce the impact of the
purchase orders falling through on the teams moral and enthusiasm, because there is a
great potential within the project and it could prove excellent for us to all learn and gain a
vast amount of experience in the chosen area.




6. Areas of concern.

Areas that could go wrong are the mapping process and the testing of the injectors.

1. Mapping

1.1.  Whilstin the developing stage of creating the “map/s” on the ecu, there is the
definite possibility of causing severe damage to the engine i.e. blowing it up.
Although there could be a potential “fault from factory”, there is many of ways
we can stop damage occurring from the mapping process. One way is to take
the mapping process slow and only advance the tables for air, fuel and timing
only enough to gain a suitable amount of power from the engine. Also, | could
remain in contact with SCS Delta themselves and as a collective work on
enhancing the power output. If worst comes to worst, SCS will remotely map
the control module and from here we can look at the tables and reengineer it
to learn from them.

2. Injectors

2.1.  With the injector testing there's both a safety and a practical problem when
testing because they operate at such high pressures and because they're a
highly intricate piece of equipment. When running the injectors through cycles
of ultrasonic cleaning, it could damage them. So, to avoid this I'll have to
check with the manufacturer or other injector cleaning companies about if it's
possible to do with the specific injectors. Also, when running the duty cycle
tests at operating pressures, there is potential to damage the equipment and
cause harm to operators if not installed into the ASNU classic properly. | can
work with the appropriately trained technician and the manufacture to
eliminate this problem completely.

7. Gantt charts.
1. Group Gantt chart.
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D Mt Duration Sart Farish
1 Bzentrack Powertrain Development 111days? |08/10/18 08:00 01/04/19 17:00
rIE=] Cresste intesin Viva SETS days? | 26/11/18 09:00 3/12/18 17:00
ERE= Create Final Viva 10875 days? | 18003719 09:00 OL/04/19 17:00
4 | Creste final Report S4A75 days? | 140019 09:00 2900319 17:00
s MEngine Assembly 111 days? |08/10/18 08:00 01/04/19 17:00
L [BParts sourcing 69 days? |0B/10/18 08:00 31/01/19 17:00
w |8 |4False puliey assembly 4.203 days? |19/11/18 11:00 23/11/18 14:20
5 |5 ke [FiCom pleting the engine build 12.938 days? |09/11/1809:00 28/11/18 08:30
17 [T A [E0verhaul of the engine 0.709 days? |28/11/18 10:40 29/11/18 0B:20
2 (B A | LuFitmentof parts to the engine 0.765days? |01/02/1908:00  |01/02/19 15:07
EE=T] [FECU Mapping 20.667 days? |10/12/18 10:40 08/ 02/19 17:00
EERD [EResearch and development 36days? |11/02/19 08:00 01/04/19 17:00
ENE 1 IL.5 Ecob Cylinder Head D 79 days? |10/11/18 08:00 21/03/19 17:00
74 [@Cylinder Head Research 45 days? |10/11/16 08:00 01/02/19 17:00
«u [T ECylinder Head Development 49 days? |14/01/19 08:00 21/03/19 17:00
| o Complete OFD andlysis of srflow & days? | 15/02/19 08:00 22/02/13 17:00
110 .g Exhansst Fabrication 14 days? | 2500219 08:00 14/03/19 17:00
111 m Test o on Miow Dench 5 days? | 15003119 08:00 21/03/19 17:00
12 Colaborate and Compile Report 7 days? [22/03/19 08:00 01/04/19 17:00
153 [ ! | BPreparing the Ford 1.5 Ecoboost engine for dyno benchmark 38.376 days? |06/10/16 09:00 29/11/18 13:00
114 |5 I'IResearch 25.875days? |06/10/16 09:00 12/11/18 17:00
[l [@ Fitment of the L.5 engine onto Dyno Trolley 4.375 days |13/11/18 09:00 19/11/18 13:00
m |5 EFitment of the 1.5 engine onto the Dyne 7.376 days |20/11/18 09:00 29/11/18 13:00
150 |[E] f | MFitmentof the Ford 1.5 Ecob ginve: into the Z, ck ch... 12.312 days |07/01/19 09:00 23/01/19 11:30
[ E=] BCooling RAD 110 days |08/ 10/ 18 09:00 01/04/19 09:00
18 |4Research 30 days |08/10/18 09:00 19/11/ 18 09:00
e HCo0ling upgrades 32 days | 28/01/19 09:00 13/03/19 09:00
[ E=] [Eintergrating the engine on the dyno 13 days |10/12/18 09:00 17/01/19 09:00
1 |8 LLPre dyno run checks 0.439 days |14/01/19 09:00 14/01/19 13:30
2w [E HCalulations 40.125 days |04/02/19 08:00 01/04/19 09:00
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This is a link to the full Group Gantt chart in pdf format:
file:/l/C:/Users/DaNNy/Documents/Uni/Year%202/Management/ZenTrack.pdf

2. Personal Gantt Chart.
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i Name Duration Start Finish
1 @M Personal Tasks 126 days? |08/10/18 07:00 01/04/19 17:00
3 ElParts sourcing 68 days? [08/10/18 08:00 09/01/19 17:00
4 H 4 Researching into the minimum parts re... & days? |15/10/18 08:00 22(10/18 17:00
5 Communicating with team members for .., 41 days? [08/10/18 08:00 03/12/18 17:00
s [Bf of Creating 2 starling parts list 0.125 days |22/10/18 0E:00 22/10/18 03:00
7 M Propose the list to team director and p... 0.083 days [22(10/18 05:00 22/10/18 03:30
-3 m "4 Update list with performance parts 0.75 days? |22f10/18 10:00 22/10/18 17:00
s |8 [EFalse pulley assembly 20 days?|22/10/18 08:00 16/11/18 17:00
15 |H Put purchase order in for parts 27 deys? [23/10/18 08:00 28/11/18 17:00
16 H (Al parts ne=ded in houss) 55 days? [22/10/18 08:00 08/01/19 17:00
17 |8 [EECU Mapping 29 day<? [10/12/18 09:00 01/02/19 09:00
1 [T Crash course on the dynamometer 1.5 day=? | 10/12/18 05:00 11/12/18 14:00
1 [T Calibration of the basic map 2.375 days? [11/12/18 14:00 13/12/18 17:00
20 @ [FECU calibration style 0.375 days?(10/01/19 09:00 10/01/19 13:00
21 [Discuss approach on style of ma... | 0.375 days?|10/01/19 09:00 10/01/19 13:00
2 B EAdjusting the map tables 15 days? (11/01/19 09:00 01/02/19 09:00
25 Achieve 210BHP 8.875 days? [11/01/19 09:00 23/01/19 17:00
26 Discuss Variable map solutions 0.125 days [11/01/15 09:00 11/0119 10:00
v |5 EI(1f possbile) 14.875 day..|11/01/19 10:00 01/02/15 09:00
28 Powvier map 14.875 days? [11/01/1% 10:00 01/02/15 03:00
23 Track race map 14,875 days? |11/01/19 10:00 01/02/15 03:00
30 Economical map 14,875 days? |11/01/19 10:00 01/02/19 03:00
i o FResearch & Development 27.875 day..|11/02/19 09:00 20/03/15 17:00
32 [ETesting injectors 27.875 day..|11/02/19 09:00 20/03/19 17:00
57 H Interim Viva £.875 days? |26/11/18 09:00 03/12/18 17:00
s oy Final Viva 10.875 days? |15/03/15 09:00 01/04/13 17:00
59 dﬂ Finzl Report 54,875 days? |14/01/19 03:00 29/03f19 17:00
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Link to my full, un-collapsed Gantt chart in pdf format:
file://iC:/Users/DaNNy/Documents/Uni/Year%202/Management/ZenTrack%20Person

al.pdf
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Project planning assignment

GRADEMARK REPORT

FINAL GRADE 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

/ 1 O O over your submission with you.

PAGE 1

PAGE 2

@ Comment1

Please use report style numbering.

PAGE 3

@ Comment2
Please try to quote SMART objectives.

PAGE 4

PAGE 5

@ Comment3
It would be clearer if you had created a table of your scores compared to the average scores
and then another line of the ‘best fit, for your roles and responsibilities. You could then perform a
quick gap analysis.

QM Sp.
Spelling error
Additional Comment

PAGE 6

PAGE 7




PAGE 8

PAGE 9

Comment 4

How many actual work hours do you expect to put into each task?

Perhaps a table would set out the tasks, durations and expected hours for each task. You should
include hours for team meeting and report writing and presentation preparation. The total hours
would be expected to total around 200.

Comment 5

You should quote the expected dates next to the milestones, or even use a timeline..

PAGE 10

Comment 6
You are thoughtful and learning all the time.

Comment 7

This reads more like a concern over parts procurement, than a formal gateway - moment in time.
Probably well suited to the next section.

Comment 8
The gateway should be more formal and structured. It's worth 20%...

PAGE 11

Comment 9

Some interesting comments. I'd advise researching into the mapping process (that means
reading) and follow those guidelines. You are unlikely to blow the engine up, although you could
melt the pistons!

Comment 10

A little vague this one. Are you concerned that the 'classic' rig does not operate at cylinder
injection pressures? Is there not a way to scale flow v pressure (ish) ?

Comment 11

Please switch to landscape, I've just cricked my neck....

Is it not possible to adjust the horizontal scale ?




PAGE 12

PAGE 13

PAGE 14

®

PAGE 15

Comment 12

Thanks. However | cannot copy the link from the uploaded Turnitin file. No problem. The content
is fine.

PAGE 16

PAGE 17

PAGE 18

PAGE 19

®

PAGE 20

Comment 13

Some relevant background reading Some of the engineering project management books would
have helped, esp with your gateway.




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

0) 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.

0)

GOOD 50-59% 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.

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

) 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
0) 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

) 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

) 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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