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3. Introduction

In this report, I shall discuss some key areas about the company that I did my industrial
placement with. such as the size and structure of the company and the nature of the company
in question. | shall also pinpoint key areas of the company such as sources of revenue, costs,
competitors, regulation and legislation. I will then discuss my role within the company and
how my placement affected me as an engineer. This includes how well I feel I contributed to
the company and my personal view of the industry I have chosen to work in.

Specifically,7 areas will be addressed;

o

The organisational structure and size, and the nature of business of your host
company.

Background on the company including details on competitors and things that
enhance or threaten business.

The type of work you were involved in.

Your feelings to the values of your placement to your personal development.
Whether the placement has changed your view on the industry you chose to
work in.

Whether this field of work is where you would choose to work when you
complete your studies.

Whether you feel you made a positive contribution to the company.




4. Research

Mclaren racing is a motorsport team most famous for being one of the longest running racing teams
currently competing in the FIA Formula 1 world championship. According to the Mclaren racing
website. (McLaren, 2019) McLaren racing, founded by Bruce McLaren in 1963, has one goal. To win
grand Prix’s and world championships. Going from a small group of engineers to a company with
over 600 employees. The team has had a good racing history with seven constructors” championships
and 155 pole positions (07/10/2019). Also, many great drivers have graced the team based out of
Woking, Surrey. Drivers such as Ayrton Senna, Mika Hakkinen, Nikki Lauda, Alain Prost, James
hunt and Lewis Hamilton to name a few.

Figure 1 — a photo taken of the

Mclaren technology centre in
Woking, surrey (CNN sports, 2015)

According to the book formula one, made in Britain (Couldwell, 2003) the first ever F1 race that
Mclaren competed in was in 1968 at the Monaco grand prix. Driven by the founder Bruce, the team
continued racing until the unfortunate death of Mr McLaren during testing for the can-am series. The
team continued on winning its first drivers and constructors’ championship in 1974 with Emerson
Fittipaldi. Another driver’s championship was won shortly after by James Hunt in 1996. By 1981 a
man named Ron Dennis was in full control of Mclaren racing and would prove to be a crucial figure
within McLaren’s past, present and future.

Under the control of Ron Dennis, the team attained many years of success. According to the f1
encyclopaedia (Menard, Cahier and Roebuck. 2007) This started with 7 drivers championships won
between 1984 and 1991 by Nicki Lauda, Alain Prost and Ayrton Senna. The pinnacle of this
generation of drivers being in the 1988 and 1989 seasons in which Ayrton Senna and Alain Prost
racked up fourteen one two finishes. Three other drivers’ championships were won after this period.
Two by Mika Hakkinen in 1998 and 1999, then one more by Lewis Hamilton in 2008.




According to online sources (Benson, 2017) Ron Dennis’ career with Mclaren began to fall slightly
during the 2000’s with an uncompetitive couple of years and a massive fallout between his two main
drivers Lewis Hamilton and Fernando Alonso. He also developed a bad relationship with F1 Boss
Bernie Eccleston and with scandals such as lie-gate and spy-gate in which sensitive Ferrari documents
were found in the possession of a Mclaren employee in a scanning shop. This led to the eventual
demise of Ron Dennis and was forced to step down in 2016.
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Figure 2 — Bernie Eccleston and Ron
Dennis having a discussion (Benson,
2017)

despite these setbacks however Mclaren still managed to be very successful over the years. After the
Prost, Senna and Lauda era McLaren racing became part of TAG McLaren group which is now just
McLaren group. *’the group has evolved considerably and now comprises of seven businesses” that
operate in diverse yet related areas”’ (Couldwell, 2003). McLaren automotive, MAT, TAG electronic
systems and Mclaren composites all allow the Mclaren brand to succeed unlike many other f1 teams.




5. Discussion

5.1 Sources of Revenue

Primarily Mclaren racing is a motorsport company this means its main source of Income comes from
prize winnings and sponsorships. Sponsorships of course mainly depend on how many races you win.
It can also be affected by other factors such as their influence outside racing. For example, as well as
racing McLaren group also produce road going cars. This means more people will be rooting for
Mclaren because maybe they own one of their products or wish to own one. In turn this increases the
amount of sponsorships they receive, and will both improve the performangeof the car and equate
more profit for the company if the money is spent right. This a huge source of revenue for the teams
and is arguably the most important. Sources say (Sylt, 2019) Ferrari received 2.1 Billion dollars in
sponsorship deals despite placing second in the constructor’s championship. This is highest amount
any F1 has received in the past ten years and clearly shows how outside influences also affect
sponsorships. this is how teams like McLaren and Ferrari have remained for so long, by diversifying
their business they have maintained popularity although not necessarily performing as well as hoped.

The prize money however is not so simple. According to an internet source (Collantine, 2019) each
team receives prize money based on three categories. the first category is a fixed share of the year’s
revenue awarded to any team that has placed in the top ten in the constructor’s championship in the
past 3 years. The second category is a variable amount paid to everyone based on there position in the
previous season. The third is a sort of special category that only awards money to constructors-based
on special circumstances. For example, sources say (Collantine, 2019) teams such as Williams receive
a bonus of 10 million US dollars whilst Ferrari receives a long-standing team bonus of 77 million US
dollars. This LST bonus is what has allowed Ferrari to receive the highest amount prize money
although not always placing the highest in Rankings. these arbitrary payments show how much
politics has played a huge part in formula 1.

According to the McLaren GROUP LIMITED Annual report (Murnane, 2019)) McLaren racing also
receives a large amount of revenue through the heritage department. This department is responsible
for restoring, maintaining and selling past cars that competed in any of the past formula 1 races. These
cars are extremely high price cars only useable on the track and are commissioned rather than
produced and sold.

5.2 Structure and Size

When talking about the structure and size of Mclaren it is easier to talk about Mclaren group. This is
because some of Mclaren racing suppliers are also owned by Mclaren group and exist in house at the
Mclaren technology centre. Company’s such as Tag electronic systems, Mclaren composites and
Mclaren applied technologies work very closely with Mclaren racing so closely in fact it is very
similar to Mclaren racing just producing the components inhouse. Mclaren group is also the owner of
Mclaren automotive the company that created cars such as the Mclaren F1, P1 and Senna. This
combination of companies all diverse but yet related allows each to excel by specialising in each field.
Each can then ideas and interests freely to boost each company in their own field.

As you can imagine the complete F1 race car is not constructed in house. It works with many
suppliers to ensure the highest quality possible. Companies such as Xtrac supply McLaren with the
gears and inner casing whilst companies such as Renault supply their engines. This is due to that
McLaren believe these companies produce a much better product and when it comes to motorsport
quality is valued much greater than the pricing. This is due to race cars being extremely low quantity
items so the company can atford to pay more in hope that the car will increase in performance




allowing for more race wins. For a f1 team to be competitive this should be done whenever the budget
allows it.

This is also why most of the teams are based in the UK, according to formula one; made in Britain
(couldwell, 2003) Wales and England provide a very high amount of low volume high quality
automotive suppliers. "By the 1980s, UK firm Cosworth had become a dominant force with their
DFV engine in Formula 1, the most important global motorsport series which Bernie Ecclestone was
growing fast, and Britain became home to most F1 engineering suppliers." (Autosport, 2017).

There are two types of teams in formula 1, works or factory teams and customer teams. Mclaren is a
works team this 5. due to them producing a lot of the components Inhouse. Customer teams however
buy most of there components from suppliers or other teams. This leaves little room for innovation as
the team will find it harder to improve and develop components as they will have to work with
another company instead of working to their own agenda. Therefore, many customer teams fail to be
competitive and go bust or are bought out.

5.3 Regulations

the rules and regulations that F1 teams must follow are governed by the FIA or the Fédération
Internationale de I'Automobile. Usually every year the rules are changed in order to try and keep the
sport safe. One of the most recent and controversial rule changes for safety is the halo. " The halo is a
titanium structure, covered with carbon fibre, that sits above the cockpit of an FI car. It is capable of
withstanding huge impacts, which could potentially save drivers' lives’’(Wingerden, 2018). The FIA
also change the rules to keep the sport interesting to fans and to also try to limit some teams from
having a massive advantage over the other teams. It is for these reasons that the FIA has come under
scrutiny mainly for not allowing the teams to design and develop ideas freely. However, without these
strict rules and changes it can become very easy for a team to spiral out of control. Although this still
happens, without the FIA’s constant adjustment of what’s allowed and isn’t it would happen far to
often and many spectators would no longer want to watch the sport which would eventually lead to its
decline.

This constant adjustment of the rules is in place in order to try and combat what is know as a positive
feedback loop and is present in most professional sports at the highest level. As a team wins more
races they also start to win more sponsorship deals. As they win more sponsorship deals they can
afford to develop a faster car and pay for better drivers. With a better car and better drivers, they will
win more races and the team will begin to show symptoms of what is known as the snowball effect.
This is the problem the FIA has. How do you construct the rules so that every season each car on the
grid has an equal chance at winning the race even though teams like McLaren, Mercedes or Ferrari
have budgets exceeding hundreds of millions of pounds?

To do this the FIA has come up with lots of rules to try and level the playing field. According to the
FIA website the rules can be split into two categories. Sporting regulations and technical regulations.
The technical regulations are basically everything related to the design and construction of the vehicle
used to race. These limit everything from the dimensions of the car to the exact shape and
construction of components. For example, according to article 18.8 of the 2020 technical regulations
(FIA, 2019) the rear impact structure needs to be of a certain rigidity to withstand the rear impact push
off test. This involves ** A constant transversal horizontal load of 40kN must then be applied to one
side of the impact absorbing structure at a point 400mm behind the rear wheel axis.”” (FIA, 2019)
These types of rules are rather vague in comparison to most of the rules and regs each team must
follow. Pictured below is two diagrams provided by the FIA showing the exact size and dimensions
the plank underneath the car must be. Also pictured is chart showing how the power unit and its
recovery systems must operate.
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As you can see these are extremely restrictive and don’t allow the teams to be innovative. This has
been one of the publics main concerns with the FIA. This is what is supposed to make f1 unique
compared to other racing series is the ability of teams to win the race both on the skill of the driver
and the skill of the engineers back at the factory. Not only however are teams limited by regulations,
cars can be outright banned for being too fast even if they are within the regulations. This is caused in
part by the FIA trying to keep things fair and by other teams trying to improve their own performance
by trying to ban components which they themselves have not yet grasped. According to an online
source (Collantine, 2007) one famous case of this was during the 1997 Luxembourg grand prix.
Mclaren had engineered their car to be fitted with a second brake pedal allowing the rear wheels to be
braked independently. This gave them a clear advantage over the other teams and was originally
allowed by the stewards. Unfortunately, after Ferrari complained to the FIA the innovation was then
banned by all the teams. These type of rule changes is what keeps the playing field fair at the cost of
innovation.

The other kinds of rules are the sporting regulations, and these are what dictate the rules followed
during each race and what each team can do in-between races. This includes how fast you can go in
the pit lane or how many points each position grants each race. These rules are much fairer and don’t
change as much as the technical regulations. This is because the points system and speed in the pit
lane wont cause one team to have a massive advantage or disadvantage over the others. They can
however be used to level the playing field without the need to stomp out innovation.

Formula E has employed this system in which they have set up the racing regulations in order to
create a closed feedback loop. According to the FIA Formula E regulations, (Formulae E, No date) In
Formula E the qualifying sector has been split up into groups. Each group will go out into qualifying
based on there position in the last race. Each group will compete for their positions at different times
one group after another. The main idea behind this is that the earlier you go out the less rubber that
will be on the track and the slower your time will be putting you further down the starting grid. Cars
that finished higher up in the last race will be put into a group that goes out earlier meaning they will
start lower down the grid due to their slower time. This means in order for that car to place higher
again it must work harder than its last race. This means that in order to do well in the season they
must perform as many overtakes as possible instead of just climbing to the top and staying there. This
is just an example and might not be perfect for F1 but negative feedback loops within the sporting
regulations is what is needed to keep the races both fair yet exciting but also allowing engineers to be
as innovative as possible.

5.4 My Role Within the Company

During my time within the company I was a part of the gearbox team. This team is comprised of
employees coming from industry or working there way up from an apprenticeship. The supervisor of
my team and a few other colleagues were employees at Xtrac before starting at Mclaren. This meant
this level of work isn’t what [ myself would be doing, as a bachelor’s degree qualification involves
more research and development rather than repair and maintenance. However, it was still very
exciting and eye opening none the less. It introduced me into the world of motorsport head over heels
and showed me that motorsport could easily be as interesting and lucrative as a more automotive
based position. I gained lots of practical skills and knowledge that I would otherwise never have
learned going straight from education to an office type role.

Many days I would perform basic tasks such as cleaning gears or entering parts into a database but as
the days went on I believe a trust between me and my colleagues allowed me to perform more
important tasks. I was often tasked with removing a refitting a heat shield from the rear crash structure
and was also tasked with removing and refitting gearbox oil filters and temperature indicators. A few
other times [ would one day I was tasked to create a power point presentation to help an outside
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company to better understand how the gearbox worked. Another day I was tasked with creating story
boards for a guided tour and another I was tasked with creating parts within their CAD system
upstairs in their design offices.

6. Conclusions

The week using CAD was especially interesting as CAD is the area of industry I wish to go into. T was
taught many crucial techniques using CAD such as how to construct components in a way that once
edited later the component can easily be re designed without having to create an entirely new
component. The components I made were also saved onto the McLaren system with my name on the
technical drawing to be made downstairs by the fabrication department. Being shown the full process
from sketching the component on paper to seeing the technical drawing ready for manufacture I can
now fully understand the design process and have a much clearer understand the type of job position
I’'m aiming to fulfil.

In relation to the question whether or not I would work here when I complete my studies, I see itas a
very great position full of excitement and fulfilment. Being able to construct components and see
them in practice on the racetrack on a weekly basis would prove to be one of the most fulfilling if not
thee most exciting CAD position within the world of motorsport/automotive engineering
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8. Appendices

8.1 Week 1
Week = 1 Date = 7" may — 11" may

Activity Description / Details

Monday 7™ may — The student gearbox and differential are a demonstration only and the
gearbox team uses it for work experience students and any apprentices as
an introduction into how a gearbox works. it is an old formula 1 racing
box featuring a 7speed that is drained of all oil and is on a rig to more
easily take apart.

took part and
reconstructed the
departments student
gear box and
differential

Tuesday 8" may — was
shown how to properly
clean gears, gearbox
and differential
components

Soaked in a bath of brake cleaner, I would thoroughly wash the
components and then place them on a dry mat using thick gloves to stop
the acetone from messing with my hands
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Removed and refitted o
ring from gearbox oil
filters

Wednesday 9™ may -
Was shown NDT room
or Non-Destructive
Testing

Cleaning more gearbox
and differential
components

Thursday 9" may —
shown the basics of the
miles system and was
shown how to life parts

Friday 10" may —
shown how to fit
gearbox oil filters to the
gearbox

‘Lifing’ components of
a gearbox to be put
away for storage.

Simple task requiring me to pop an o ring of about 10cm in diameter
from the indent in the pipe it was attached to and reinstalling another one
applying grease to the o ring and area it is fitted to

After each race the gear box and diff components are crack tested. This
is a form of non-destructive testing. It is done by applying a solution that
seeps into any cracks (if present) and is then washed away. If there are
cracks then the solution will remain in the cracks and will be made
visible under an ultraviolet light.

The miles system is a database which almost every component owned by
McLaren including the components on the cars at races is on. It features
information such as the km used and the km its allowed to use.

‘Lifing” parts basically involves looking up the part with its unique code
and storing the part with a description of the part, its unique code to
easily find it and how many KM’s it has done

Generally, an easy job as by the time the gearboxes arrive to us they are
disassembled and drained of oil. All it involves is removing the filter and
replacing it with a new one by undoing and re-fastening a few bolts.

Lifing components for storage is very similar to lifing the components
that are used regularly however when on the system you must change the
status of the item from ‘in use’ to ‘storage’




8.2 week 2

15

Week =2 Date = 13" may — 17th June

Activity

Description / Details

Monday 13" may —
added padding to
winglet protectors

Moved around inner
and outing cases for
other gearboxes

During the transport and when working on the gearbox/rear crash

structure people have been cutting themselves on some winglets at back of
the gearbox. To counteract this my leader had some protectors 3d printed
and tasked me with adding foam to the protectors to allow for a better fit
and not possibly scratch or damage the vehicle.

The Gearbox composes of an inner and outer casing. The inner casing is
what features all the gears and shafts. Whilst the outer casing has
everything else such as wiring, suspension etc. sometimes either the inner
or outer casing is better suited for either a testing or race so they are
sometimes changed around to better suit the task.
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Tuesday 14" may —
more cleaning of
gearbox and diff
components

Wednesday 15" may
— updating
components on miles
for storage

More cleaning of
gearbox and
differential
components

Thursday 16" may —
shown how to remove
and apply heat shield
to RCS

fitting gearbox oil
filters with o rings

Friday 17™ may —
Shown how the team
bed in the clutches
and then shim them

more cleaning of
gearbox and
differential parts

At the rear of the car is the RCS or rear crash structure. It is designed so

that during an impact from behind it will absorb some of the energy of the

crash to protect both drivers. Removing and refitting included scrapping

off silver shield on the top and removing the foam from within the tunnel.
o— . i B -

Before each race all of the clutches are bedded in to increase the drag
coefficient by making the surface slightly coarser. Each clutch is also
shimmed after bedding and after each race. This is because once the
clutch is used some of the material of the clutch is removed. This means
that the distance the pressure plate must travel is greater so shims are
added to bring that distance back to its optimal condition
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8.3 week 3

Week =3  Date = 20" — 24"

Activity

| Description / Details

Monday 20" may — had
a full day of working on
CAD tutorials to get
used to the software
package McLaren use

Tuesday 21* may —
designed a piece of
tooling called a Crows
foot spanner

Wednesday 22" may —
designed another piece
of tooling used to make
it easier to remove the
ditferential.

Thursday 23 may —
taken to the Mclaren
storage building to help
organise the gearboxes
in chronological order

Cleaning more gearbox
and differential
components

Friday 24™ — made a
few trips between the
external storage to
prepare heritage
gearboxes for factory
tours

Removed and refitted
two heatshields for the
RCS

had a full day going through interactive tutorials to prepare myself with
the same CAD software (3DX)

it is a very similar package to solid works as it is a package created by
the same company.

not technically a crow’s foot spanner but instead a piece of tooling that
you insert an extension bar in to reach awkward places within the car.
Technical drawing placed after the diary.

Works by clamping a part of the differential while allowing space for a
shaft to pass through the middle. Technical drawing placed after the
diary.

Used to store old gearboxes as well as other components for long term
storage. Also stores a few old racing cars such as the mp4/2 and the
mp4/4

The heritage section of McLaren is a department which rebuild old {1
race cars for private buyers using parts that have been kept in storage or
source external companies to reverse engineer components.
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8.4 week 4
Week =4  Date = 27" may — 31° may
Activity Description / Details
Monday 27" may — constructed templates that give some information and about some of the
made template story most famous Mclaren cars and their gearboxes. These were then given
boards for the guided to the design department to add additional info like technical drawings

tours taking place

Tuesday 28" may -
fitting o rings to gearbox
oil filters and lifing
gearbox and differential
components

Wednesday 29" may —
removed experimental
gearhox outer casing for
destructive testing

More cleaning of
gearbox and differential
components

Thursday 30" may —
adding recently
delivered clutches to the
system for storage

Shown wind tunnel and
3d scanning room

and specific outputs and specifications. With the final product being
used to give information to some tours taking place. Pictured below is
the finished product with my templates placed at the bottom of the

diary.

Shown how destructive testing takes place on gearbox outer casing. The
gearbox is attached to a machine that simulates forces that the casing
would typically endure. Ultrasonic sensors are then used to decipher
how much and what types of deformation of the box are occurring.

The guided tours involved also gearboxes next to their relevant story
board and some of the old gear box mounting holes didn’t line up with
the new base plates so some brackets or adapting plates had to be made.
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Friday 31 may — made
brackets to attach
heritage gearboxes to
base plates and put
gearboxes in place for
the tours taking place on
the weekend
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8.5 week 5
Week=5  Date = 3" June — 7" June
Activity Description / Details
Monday 3™ June - One of the gearboxes had to be reverse engineered to be able to make

started deconstructing
heritage gearbox for
external company to
reverse engineer

Tuesday 4™ June —
made basic PowerPoint
presentation guide to aid
the external company

Wednesday 5™ June —
more cleaning of
gearbox and differential
components

Putting gearbox
components onto miles
for storage

Thursday 6™ June —
removing and refitting
RCS heatshield

Removing and re fitting
heat temp indicators

Friday 7*" June —
shown the fabrication
room

More cleaning of
gearbox and differential
components

Lifing components

more for the heritage team. This meant making a simple guide for the
company to be able to quickly deconstruct and reconstruct. Slides
placed at the bottom of the diary.

Heat temp stickers removed and refitted each race to monitor key parts
of the gearbox in case they fail
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8.6 week 6
Week =6  Date = 10" June — 14" June
Activity Description / Details
Monday 10" June — Shown how the pit crew team practice and shown the strategy each

lifing components ready
for storage

Removed and refitted
heatshields for RCS

Shown a practice session
for the pit crew

Tuesday 11" June —
more cleaning of gearbox
and differential
components

Removing and refitting
temperature indicators

Wednesday 12" June —
removing and swapping
around inner and outer
cases

Thursday 13" June — put
new components on the
system for storage

Helped to move things
from the external storage
area to the Mclaren
facility

member of the team employs during each s

-

top
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Friday 14™ June — Lifing
components ready for
storage

More Cleaning of
components
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Technical drawings
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Storyboard templates

M P 4- 23 (2008)

+  Drivers - Lewls Hamilton, Holkki
Kovalainen

. Scored 151 points finishing 2nd in
the WCC

. Lewis Hamilton finishes first in
drivars championship

. Fastest lap award won 3 times
(Haikki twice, Hamilton once)

. Drivers - kimi Raikkonen, David

Coufthard

. Scored 69 points finishing 3rd in

‘the WCC

. Fastest lap award won twice both

by Kimi Ralkkonen

- Regarded as a “debugged” version

of the MP4-18
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MP4-7 (1992)

+ Drivers - Ayrton Senna, Gerhard
Berger

. Scored 99 points finishing 2nd in
the WCC

. Fastest lap award won 3 times
{ Senna once, Gerhard twice)

. Debuted in the Brazilian grand prix

. First ever formula 1 car to feature a
semi automatic transmission

e
e
=]
-
e
£
(7]
]
[
“
v
>
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E
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Remove reverse gear ratios

Note left hand thread
on the lay shaft reverse
gear ratio




Remove 3" gear ratio from layshaft making sure to '
remove bevel wheel spacer

28




Placement Report and Diary

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

PAGE 1

PAGE 2

@ Comment1 | & skillsProfP

Chapter numbering starts on the same page as the 'Introduction’.

PAGE 3

QM 1st person | = Skills Prof P

Professional Technical reports are always written in the perfect passive tense not the first person. No
', 'we', 'us', 'my', 'our' etc.

Additional Comment The diary can be written in the first person but not the report.

@ Comment2 | & Kau

Good! Nothing wrong with just citing the requests made by the assignment brief

PAGE 4

@ Comment3 | # SkillsProfP

Label should be underneath the object. Great image.

PAGE 5

@ Comment4 | H SkillsProfP
You have a few grammatical errors (no capital letters at the start of sentances are common) in the
document, make sure you get someone to proof read it before you submit.

PAGE 6




Comment5 | = Cognitive
Nice observation eloquently explained.

@ Comment6 | = Ka&U
Nice.
QM Awk. | = Skills Prof P
Awkward:
The expression or construction is cumbersome or difficult to read. Consider rewriting.
PAGE 7
QM Sp. | s Skills Prof P
Spelling error
QM Justify text both sides of the page | == Skills Prof P

QM

PAGE 8

Comment7 | == K&U
This term safe could do with some elaboration.

Citation Needed | = Literature

Cite Source:
Please use the link below to find links to information regarding specific citation styles:
http://www.plagiarism.org/plag_article_citation_styles.html

Comment8 | = Skills Prof P
Not sure this was needed given you are already close to the word count.

PAGE 9

Comment9 | = K&U
Nice to show other championship strategies.

@ Comment10 | = Cognitive
=)

PAGE 10

. Comment11 | = Cognitive

Lacking a little in terms of overheads, expenditure and income of the company, | appreciate some of
this might not have been available to you but you could have definetly discussed the money side of
F1 business more.



’ Comment12 | = Cognitive
Nice summary Leights.

PAGE 11

’ Comment13 | = Literature

Nice range of resources used.

PAGE 12

PAGE 13

’ Comment14 | s Practical
This is cool!

’ Comment15 | s Practical
Technical terminology!?

PAGE 14

’ Comment16 | = Practical
Nice

PAGE 15

PAGE 16

’ Comment17 | s Practical
Friction?

PAGE 17

PAGE 18

’ Comment18 | s Cognitive
Fun!

PAGE 19

PAGE 20

PAGE 21

PAGE 22

PAGE 23




PAGE 24

PAGE 25

PAGE 26

PAGE 27

PAGE 28

®

Comment19 | = Skills Prof P

Lovely to see you grow as a person and as an engineer as a result of this placement. | hope you set
your sights higher now and think of your perfect job, should the going get hard over the next two
years.



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%
(0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
0)

EXCELLENT 70-79%
(0)

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%
(0)

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%
©)

EXCELLENT 70-79%
(0)

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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