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1-Introduction

This assignment will cover five different test sessions. Test session 1 will be for the front
wheel motion ratio and the calculated wheel rate, test session 2 will be for the wheel rate of
the front wheel, test session 3 will be for the front roll stiffness and chassis stiffness, test
session 4 will be for the rear roll stiffness and test session 5 is for the rear axle without
springs. The results of these test sessions will give a better understanding on the handling
characteristics of the car and how those handling characteristics change as different loads
are exerted at the wheels allowing us to fine tune the car better improving the handling and
therefore making the car faster. The car being used for the test sessions is a locost car which
is a lotus 7 chassis with a motorbike engine. It is placed on a rig which allows the simulation
of wheel load being placed on each wheel.

2-Equipment and Methodology

2.1-Test session 1

For the first test session there is the rig itself which is the locost held up by four jacks. This

allows equal load in all wheels and allows changes in load using another jack. The jack which
affects the load on the wheel must be placed at the back of the wishbone otherwise the
wishbone will get in the way of the jack which will limit the amount of results that can be
taken. Also the jack shouldn’t be put on the bar in front of the car as it will ruin the rig as
well as all the results will be wrong. A Vernier is used for measurements and although it is
accurate, it was awkward in places to get the Vernier into position and to read off the
Vernier so sometimes two or more members of the group were needed to measure as
accurately as possible. Also the damper dyno is needed to get the spring rate of in order to
work out the wheel rate,

The rig was set up using a locost car kept up by a jack stand with a bar at the front, another
jack is placed underneath the wish bone and a handle is turned that pushes the wishbone
up. This simulates an increase of load on the right wheel. The handle on the jack was turned
one full rotation and then the height to the centre of the wheel measured by a Vernier
which was marked to improve the accuracy. The wheel is also locked to prevent the centre
point of the wheel moving. The damper length was also measured using a tape measure.
The change in the height from the centre of the wheel is the wheel travel and the change in
damper length is the spring compression. This is put into a graph with wheel travel on the x-
axis and the spring compression on the y-axis. The spring is then taken off of the dyno and
placed on a spring tester which is used to get the spring rate of the front of the car which is
required to get the wheel rate of the car. The equations for this test session will be in the
results section.




2.2-Test session 2

This time we are measuring the wheel rate and comparing it to the calculated wheel rate
calculated using data from test session 1 which will allow us to see the accuracy of both test
sessions. To measure the wheel rate the rig was changed so there was a weight scale on the
front right which allowed us to measure how much weight we were adding to each wheel.
The weight scales are wirelessThis was zeroed by moving the jack as low as possible before
raising it until about 40kg of load was reached at which point the scale was zeroed. Then the
weight on the wheel is increased by one turn and measured the extra weight on the wheel is
taken along with the dti measurement and change in wheel height, this was done twice,
once with a jack on the left front and once without that jack to see how it would affect the
results. Repeats would have been done and the rig could’ve been tested on the other front
aswell for more accurate results but this was not done due to a shortage of time to get

these results. The weight is converted into force using acceleration due to gravity and the
change in wheel height acts as the wheel travel creating a graph and the gradient of the
graph is the wheel rate of that front wheel.

2.3-Test session 3

For test session 3 the rig was changed again so that there were 2 pressure plates on each of
the front wheels to measure the pressure on each wheel. A jack was then placed
underneath one of the rear left side of the car which would be used to increase the load on
the front right wheel which was raised initially to get a point to set zero. This was measured
using a computer program which connected to the scales wirelessly via a router which
meant that there were no wires to trip however sometimes the signal would be lost which
caused problems luckily this only happened before testing began so it did not affect the
results. Then being increased by about 10kg increments on the front right and at each
increment the weight on the front left wheel is measured and the inclinometer is used to
measure the roll angle of the car at the front suspension plane and the rear bulkhead plane.
until the front right wheel is at 50kg. The test is repeated instead with the jack under the
rear right side of the car so the front left is being increased by about 10kg increments and
the weight of the wheel on the front right of the car. This test session was redone due to the
scales being in pounds instead of kg giving us a much smaller scale of results than desired.
This is used to get the front roll stiffness and chassis stiffness.

2.4-Test session 4

Test session 4 was the same as test session 3 except the scales were moved to the rear of

the car so the inclinometer is used the same at each increment as before but it is the front
right that gets jacked up to increase the rear left by 10kg increments while the weight on
the rear right is measured up to 50kg. The front left is then jacked up by 10 kg increments
on the rear right while the rear left is measured. This was done to help work out rear roll
stiffness with springs.




2.5-Test session 5

Test session 5 is identical to test session 4 with the only difference being the springs were
removed. This test was repeated because something went wrong with the rig during this
test session which meant this test session had to be redone. This was done to work out the
roll stiffness without springs. The rear springs were also put into the spring tester to find out
the spring rate.

3-Results and Evaluation

3.1-Test session 1

The first thing we have to work out the motion ratio (MR) of the car which is done by using a

graph in excel with wheel travel in the x axis and spring compression in the y axis. The

Spring compression I
Wheel travel n

order to get the spring compression, we measured the damper length at every turn and use

the equation Spring compression = Final Damper length — Initial Damper length in
order to work out the spring compression at each turn. The initial damper length was
324mm so this will be turn 0. The workings out are shown below, the fact that the answer is
negative means the damper has gotten smaller so in the graph the difference will be taken
as positive:

gradient of this graph will be the motion ratio as Motion ratio =

Spring compression at turn1l = 318 — 324 = —6mm
Spring compression at turn 2 = 315 — 324 = —9mm
Spring compression at turn 3 = 313 — 324 = -11mm
Spring compression at turn 4 = 308 — 324 = =16mm
Spring compression at turn 5 = 306 — 324 = —18mm
Spring compression at turn 6 = 301 — 324 = —23mm

Spring compression at turn 7 = 299 — 324 = —25mm
Spring compression at turn 8 = 296 — 324 = —28mm
Spring compression at turn 9 = 293 — 324 = —31mm
Spring compression at turn 10 = 290 — 324 = —=34mm
Spring compression at turn 11 = 288 — 324 = —=36mm
Spring compression at turn 12 = 284 — 324 = —40mm
Spring compression at turn 13 = 282 — 324 = —42mm

Spring compression at turn 14 = 280 — 324 = —44mm




Spring compression at turn 15 = 277 — 324 = —47mm

In order to get the wheel travel at each point we have to use the equation Wheel height =
Final Wheel height — Initial Wheel height. Results and workings out are shown below.
The initial wheel height is 238.57mm:

Wheel height at turn 1 = 245.71 — 238,57 = 7.14mm
Wheel height at turn 2 = 251.83 — 238.57 = 13.26mm
Wheel height at turn3 = 257.50 — 238.57 = 18.93mm
Wheel height at twrn 4 = 264,19 — 238.57 = 25.62mm
Wheel height at turn 5 = 270.11 — 238.57 = 31.54mm
Wheel height at turn 6 = 275.71 — 238.57 = 37.14mm
Wheel height at turn7 = 281.73 — 238.57 = 43.16mm
Wheel height at turn 8 = 286.65 — 238.57 = 48.08mm
Wheel height at turn 9 = 292.20 — 238.57 = 53.63mm
Wheel height at turn 10 = 297.59 — 238,57 = 59.02mm
Wheel height at turn 11 = 302.84 — 23857 = 64.27mm
Wheel height at turn 12 = 307.12 — 238,57 = 68.55mm
Wheel height at turn 13 = 312.29 — 238.57 = 73.72mm
Wheel height at turn 14 = 317.71 — 238,57 = 79.14mm
Wheel height at turn 15 = 321.41 — 238,57 = 82 84mm

These can now be placed into excel to plot a graph with wheel travel in the x axis and spring
compression in the y axis. This graph is shown below (Figl).

Figl
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The equation of the trendline shows that the gradient which in this case is the motion ratio

of the front wheel is 0.5448. The spring rate from the front springs in the spring tester was
326 Ib/in We can use these 2 figures into the equation Wheel rate = Spring rate %

Motion ratio? to get the calculated wheel rate at the front of the car. So placing the
numbers in we get Calculated Front Wheel rate = 326 x 0.5448% = 96.76lb/in.

3.2-Test session 2

For this test session The front wheel rate is measured by measuring the wheel travel and the
load change and then putting the data into the graph. This will be done for both when the

jack is present (Fig2.1) and when the jack is not present (Fig2.2) with wheel travel in the x
axis and load change in the y axis. Firstly though the load change needs to be calculated.
This is done by multiplying the weight by 9.81 (Acceleration due to gravity). A table of the
data from this test session (Fig2) and the two graphs are shown below:

Fig 2
Turn Wheel travel (mm) Load change (N)

Jack on other No jack on Jack on other No jack on

side other side side other side
1 4.05 9.70 88.29 132.44
2 10.26 16.04 186.39 235.44
3 18.10 23.19 309.02 358.07
4 22.34 28.32 372.78 426.74
5 26.79 34.14 446.36 519.93
6 34.24 38.58 564.08 578.79
7 39.38 43.64 657.27 676.89
8 44.44 48.07 740.66 750.47
9 49.29 52.28 819.14 819.14
10 52.86 55.74 887.81 878.00
11 58.95 59.34 981 946.67
12 64.38 62.69 1069.29 1010.43
13 65.97 1069.29
14 69.69 1137.96
15 73.20 1187.01
16 77.95 1240.97
17 80.94 1299.83
18 24.30 1353.78
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The gradient on both these graphs are the Front wheel rate in N/mm. To compare to the
calculated front wheel rate, they have to be converted into Ib/in which gives us for Fig2.1
and Fig2.2 93.491b/in and 94.58Ib/in respectively. These results are not only very similar to
each other which means that the jack made little difference, they are similar to the
calculated front wheel rate meaning that the testing for both test sessions have been done
well, however there is a small difference so there will be some minor errors in the accuracy
of the data. For future calculations with measured wheel rate | will use the wheel rate in
Fig2.2 because it is closer to the calculated wheel rate and is therefore more likely to be
accurate than the other measured wheel rate from Fig2.1.

3.3-Test session 3

The first part of this test session was to calculate the front roll stiffness using the calculated

and measured wheel rate using the equation

, Front track?xFront Wheel rate z
Front roll stif fness = A . The calculated roll stiffness and the

20

90




measured roll stiffness are converted into N/m for this equation which gives us
16,945.27N/m and 16,563N/m respectively. The front track is 1.370m. The answer is then

converted into Nm/deg by multiplying the answer by %. Putting in the numbers we get:

1.370%%16,945.27

Using calculated roll stiffness- Front roll stif fness = = 15902.29Nm =

277.55Nm/deg

1.3702x16,563

Using measured roll stiffness- Front roll stif fness = = 15,543.55Nm =

271.29Nm/deg

These numbers seem to be similar to what was expected which was about 250-280Nm/deg
so | am confident that the measured and calculated wheel rate are close to what the actual
wheel rate is. These are only the theoretical front roll stiffness of the car.

To get a measured front roll stiffness we have to create a graph with the front suspension
plane roll angle as the x axis and the moment as the y axis. The front suspension plane roll
angle is measured using the inclinometer while the moment is the average load (converted
from kg to N) divided by the track of the car. All the data used is in Fig3.1 for the jack under
the right rear and Fig3.2 for the jack under the left rear below:

Fig3.1
Weight on wheel (N) Moment Roll angle (deg) Chassis
Right front Left front (Nm) Front Rear twist (deg)
suspension bulkhead
plane plane
0 0 0 1.29 0.97 0.32
98.10 206.11 203.36 1.25 0.89 0.36
196.20 333.54 354.13 1.07 0.76 0.31
294.30 431.64 485.29 0.85 0.58 0.27
392.40 519.93 609.89 0.74 0.36 0.38
490,50 588.60 721.37 0.56 0.20 0.36
Fig3.2
Weight on wheel (N} Moment Roll angle (deg) Chassis
Right front Left front (Nm) Front Rear twist (deg)
suspension bulkhead
plane plane
29.43 0 19.67 1.04 0.72 0.32
39.24 98.10 91.81 1.04 0.73 0.31
88.29 196.20 190.18 1.05 0.76 0.29
147.15 294.30 295.11 1.15 0.84 0.31
215.82 392.40 406.60 1.27 1.00 0.27
304.11 490.50 531.20 1.45 1.19% 0.26




Then using we first make a graph using Fig3.1 (Fig3.3) and Fig3.2 (Fig3.4) using the moment
as the y axis and the Roll angle of the front suspension plane as the x axis.

Fig3.3
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The roll stiffness for the front right and front left are in these graphs are very different to
what they should be which gives me very little confidence in these results.

Another graph is made by using the chassis twist as the x axis and the moment as the y axis
which will use data from Fig3.1 (Fig3.5) and Fig3.2 (Fig3.6) These graphs are shown below:

Fig3.5
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Fig3.6
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Both of these results are a lot higher than expected. This part would need to be repeated

more possibly with a better rig to confirm the results but at the moment they don’t seem
very reliable.
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3.4-Test session 4
The first thing to do is to get a theoretical rear roll stiffness which is done using the equation

Rear spring track®x(Rear ;pring rate xMotion mtiozj. This equation is
slightly different because the rear suspension is not fully independent while the front

suspension is. (Rear spring rate x Motion ratio?) is the effective rear spring rate which
| subbed the equation for the effective rear spring rate into the original equation to reduce
rounding errors. The rear track is 1.370 and the motion ratio is taken as 1 as cos #=1 usually
however in this case it is slightly above 1 plugging in the numbers we get:

1.370% x (296 x 12) s
: = 277.78Nm/deg

Then as with the fronts two tables will be made with the jack on the front right (Fig 4.1) and
on the front left (Fig 4.2) which are shown below:

Rear Roll stif fness =

Rear Roll stif fness =

Figd.1
Weight on wheel (N) Moment Roll angle (deg) Chassis
Right rear Left rear (Nm) Front Rear twist (deg)
suspension bulkhead
plane plane
0 0 0 2.03 1.67 0.36
132.44 98.10 157.92 2.07 1.77 0.30
230.54 196.20 292.32 2.26 1.81 0.45
333.54 299.21 433.43 2.47 1.99 0.48
426.735 397.31 564.48 2.65 2.10 0.55
519.93 490.50 692.14 2.87 2.28 0.59
Figd.2
Weight on wheel (N) Moment Roll angle (deg) Chassis
Right rear Left rear (Nm) Front Rear twist (deg)
suspension bulkhead
plane plane
0 0 0 1.90 1.51 0.39
93.20 122.63 147.84 1.52 1.27 0.25
196.20 255.06 309.11 1.16 0.95 0.21
304.11 377.69 467.03 0.79 0.69 0.10
387.50 456.17 577.91 0.51 0.44 0.07
485.60 564.08 719.03 0.24 0.18 0.06

Fig4.1 will be used to create a graph for rear bulkhead plane roll angle against moment
(Fig4.3) and chassis twist against moment (Fig4.5). Fig 4.2 will also be used to create a graph
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for rear bulkhead plane roll angle against moment (Fig4.4) and chassis twist against moment

(Figd.6).
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Figd.6
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The figures in test session 3 and test session 4 (except for theoretical and Fig4.4) seem to be
way too large. This could be due to poor measurements or an error in the calculations but
the results are unreliable.

3.5-Test session 5

The table and the graphs will be done again this time with The springs removed starting
with the tables for the jack on the front right (Fig5.1) and on the front left (Fig5.2). As before
the mass in kg is converted to weight by multiplying it by 9.81:

Fig5.1
Weight on wheel (N} Moment Roll angle (deg) Chassis
Right rear Left rear (Nm) Front Rear twist (deg)
suspension bulkhead
plane plane
88.29 53.96 97.44 0.42 0.32 0.10
152.06 98.1 171.36 0.66 0.52 0.14
210.92 142.25 24191 0.96 0.78 0.18
245.25 171.68 285.59 1.22 1.02 0.20
299.21 210.92 349.43 1.52 1.28 0.24
343.35 240.35 399.83 1.76 1.50 0.26
392.40 279.59 460.31 2.02 1.76 0.26
436.55 313.92 514.07 2.26 2.00 0.26
480.69 348.26 567.83 2.54 2.26 0.28
490.50 372.78 597.35 2.80 2.46 0.34
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Fig5.2

Weight on wheel (N) Moment Roll angle (deg) Chassis
Right rear Left rear (Nm) Front Rear twist (deg)
suspension bulkhead
plane plane

73.58 68.67 97.43 0.28 0.44 -0.16
78.48 83.39 110.88 0.70 0.86 -0.16
98.1 117.72 147.84 112 1.28 -0.16
107.91 142.25 171.36 1.52 1.68 -0.16
127.53 176.58 208.32 1.92 2.06 -0.14
152.06 201.11 241.91 2.26 2.38 -0.12
181.49 240.35 288.95 2.60 2.70 -0.10
225.63 279.59 346.07 2.94 3.04 -0.10
269.78 313.92 399.83 3.28 3.34 -0.06
323.73 343.35 456.95 3.60 3.64 -0.04
372.78 367.88 507.35 3.86 380 -0.04
431.64 407.12 574.55 4.20 418 0.02
480.69 431.64 624.95 4.50 4.46 0.04
534.65 470.88 688.78 4.76 470 0.06
583.70 490.50 735.82 4.98 4.94 0.04
637.65 524.84 796.30 5.28 5.24 0.04

Fig5.1 will be used to create a graph for rear bulkhead plane roll angle against moment
(Fig5.3) and chassis twist against moment (Fig5.5). Fig 5.2 will also be used to create a graph
for rear bulkhead plane roll angle against moment (Fig5.4) and chassis twist against moment

(Fig5.6).
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Test session 5 has seemed to give the most accurate results especially with Figs.3 and 5.4
which seem to suggest that there may have been a problem in test sessions 3 and 4 which
was fixed for test session 5.

The results across all test sessions seem to agree that as the moment increases, the chassis
twist and roll angle increase and also the chassis stiffness increases and | am confident
despite some strange results that this is the case but those strange results mean | cannot
have 100% confidence in these results.

Another report by The university of Leeds backs up the trend the data above and goes into
everything in more detail, it shows that there are different optimal chassis stiffnesses
depending on the type of car for example from the data they collected, the total roll
stiffness for a typical saloon car is only about 300-800Nm/deg while the total roll stiffness
for a formula 1 car is between 20,000-25,000Nm/deg.

4-Conclusion

In conclusion | feel that Test sessions 1,2 and 5 went well and got some really god data
which will be useful for setting up the car. However, with test sessions 3 and 4 | do not feel
that they were done well and the results are unreliable.

5-Recommendations for further study

| think that the group could have been more organized as | was the only one to be present in
all 5 test sessions, also repeats could have been done for all test sessions and the rig should
have been checked more thoroughly to minimize errors and improve the reliability and
accuracy of the results.

6-List of References

School of Mechanical engineering, The university of Leeds, (2000), “The effect of chassis
stiffness on Race Car Handling Balance” [Academic paper]
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Vehicle dynamics assignment 1: Roll Stiffness Verification

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

PAGE 1

PAGE 2

Comment1 | = Res-inflLit
No literature review has been undertaken other than one small citation.

Comment 2 | = Analysis

Calculations of the results are all wrong because you have got muddled up with units both in
theoretical results and measured results. The only reason some needed converting was
because Ibs had been used in error. Arrange to meet me some time and we'll go though it all
so you can get things right.

Comment 3
no comment

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

®

PAGE 9

Comment4 | g Analysis
You should have converted to N/m by this stage

PAGE 10




®

PAGE 11

Comment5 | :H Analysis
These loads were in Ibs so needed converting to kg first All results will be wrong if left in
this form

®

PAGE 12

Comment 6 | == Analysis
Again units by a factor of 2.2 but even then they are too high and the test should have been
repeated.

®

PAGE 13

Comment 7
This is fairly realistic for the chassis if divided by 2.2

®

PAGE 14

Comment 8 | = Analysis
Should have used rear spring track not rear track. The calculation should have spring rate in
N/m then the results converted into Nm/deg. The result you have is completely wrong.

PAGE 15

PAGE 16

PAGE 17

PAGE 18

PAGE 19




RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

RES-INF LIT

Research-informed Literature. Extent of research and/or own reading, selection of credible sources,
application of appropriate referencing conventions

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-

49%

GOOD 50-59%

VERY GOOD 60-
69%

EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

K & U SUBJECT

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

Poor evidence of reading and/or of reliance on inappropriate sources, and/or
indiscriminate use of sources. Referencing conventions used inconsistently.

References to a limited range of mostly relevant sources. Some omissions and
minor errors. Referencing conventions evident though not always applied
consistently.

Inclusion of a range of research-informed literature, including sources retrieved
independently. Referencing conventions mostly consistently applied.

Inclusion of a wide range of research-informed literature, including sources
retrieved independently. Selection of relevant and credible sources. Very good use
of referencing conventions, consistently applied.

A comprehensive range of research informed literature embedded in the work.
Excellent selection of relevant and credible sources. High-level referencing skills,
consistently applied.

Outstanding knowledge of research-informed literature embedded in the work.
Outstanding selection of relevant and credible sources. High-level referencing
skills consistently and professionally applied.

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and
underlying principles associated with the discipline.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-
69%

EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

Major gaps in knowledge and understanding of material at this level. Substantial
inaccuracies.

Gaps in knowledge, with only superficial understanding. Some significant
inaccuracies.

Evidence of basic knowledge and understanding of the relevant concepts and
underlying principles.

Knowledge is accurate with a good understanding of the field of study.

Knowledge is extensive. Exhibits understanding of the breadth and depth of
established views.

Excellent knowledge and understanding of the main concepts and key theories.
Clear awareness of challenges to established views and the limitations of the
knowledge base.

Highly detailed knowledge and understanding of the main theories/concepts, and a
critical awareness of the ambiguities and limitations of knowledge.



ANALYSIS

Analysis. Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection;
organisation of ideas and evidence.

OUTRIGHT FAIL 0- Unsubstantiated generalisations, made without use of any credible evidence. Lack
29% of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to
analyse, synthesise or evaluate.

UNSATISFACTORY Some evidence of analytical intellectual skills, but for the most part descriptive.
30-39% Ideas/findings sometimes illogical and contradictory. Generalised statements made
with scant evidence. Conclusions lack relevance.

SATISFACTORY 40- Evidence of some logical, analytical thinking and some attempts to synthesise,

49% albeit with some weaknesses. Some evidence to support findings/ views, but
evidence not consistently interpreted. Some relevant conclusions and
recommendations, where relevant.

GOOD 50-59% Evidence of some logical, analytical thinking and synthesis. Can analyse new
and/or abstract data and situations without guidance. An emerging awareness of
different stances and ability to use evidence to support the argument. Valid
conclusions and recommendations, where relevant.

VERY GOOD 60- Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and

69% sustain persuasive arguments, and to review the reliability, validity & significance
of evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.

EXCELLENT 70-79% Thoroughly logical work, supported by evaluated evidence. High quality analysis,
developed independently or through effective collaboration. Ability to investigate
contradictory information and identify reasons for contradictions. Strong,
persuasive, conclusions, justifiable recommendations.

EXCEPTIONAL 80- Exceptional work; judiciously selected and evaluated evidence. Very high quality

100% analysis, developed independently or through effective collaboration. Ability to
investigate contradictory information and identify reasons for contradictions.
Highly persuasive conclusions.

PRAC APP&DEPL

Practical Application and Deployment. Effective deployment of appropriate methods, materials, tools
and techniques; extent of skill demonstrated in the application of concepts to a variety of processes
and/or contexts; formulation of innovative and creative solutions to solve problems.

OUTRIGHT FAIL 0- Limited or no use of methods, materials, tools and/or techniques. Little or no
29% appreciation of the context of the application.

UNSATISFACTORY Rudimentary application of methods, materials, tools and/or techniques but
30-39% without consideration and competence. Flawed appreciation of the context of the
application.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of well established
49% methods, materials, tools and/or techniques. Basic appreciation of the context of
the application.

GOOD 50-59% A good and appropriate application of standard methods, materials, tools and/or
techniques. Good appreciation of the context of the application, with some use of
examples, where relevant.



VERY GOOD 60-
69%

EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

SKILLS PROF P

A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive use of
examples, where relevant. Evidence of some innovation and creativity.

An advanced application of a range of methods, materials, tools and/or
techniques. The context of the application is well considered, with extensive use
of relevant examples. Application and deployment extend beyond established
conventions. Innovation and creativity evident throughout.

Outstanding levels of application and deployment skills. Assimilation and
development of cutting edge processes and techniques.

Skills for Professional Practice . Demonstrates attributes expected in professional practice including:
individual initiative and collaborative working; deployment of appropriate media to communicate
(including written and oral); clarity and effectiveness in presentation and organisation.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY

30-39%

SATISFACTORY 40-

49%

GOOD 50-59%

VERY GOOD 60-
69%

EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

Communication media is inappropriate or misapplied. Little or no evidence of
autonomy in the completion of tasks. Work is poorly structured and/or largely
incoherent.

Media is poorly designed and/or not suitable for the audience. Poor independent or
collaborative initiative. Work lacks structure, organisation, and/or coherence.

Can communicate in a suitable format but with some room for improvement. Can
work as part of a team, but with limited involvement in group activities. Work lacks
coherence in places and could be better structured.

Can communicate effectively in a suitable format, but may have minor errors. Can
work effectively as part of a team, with clear contribution to group activities.
Mostly coherent work and is in a suitable structure.

Can communicate well, confidently and consistently in a suitable format. Can work
very well as part of a team, with very good contribution to group activities. Work is
coherent and fluent and is well structured and organised.

Can communicate professionally and, confidently in a suitable format. Can work
professionally within a team, showing leadership skills as appropriate, managing
conflict and meeting obligations. Work is coherent, very fluent and is presented
professionally.

Can communicate with an exceptionally high level of professionalism. Can work
exceptionally well and professionally within a team, showing advanced leadership
skills. Work is exceptionally coherent, very fluent and is presented professionally.
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