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1.0 Introduction

Series hybrid vehicles off road vehicles have lower fuel consumption, noise levels
and emissions than combustion engine vehicles (Scrosati et al, 2015). For this
reason, it would be more beneficial to use a hybrid off road buggy than a combustion
engine buggy in a corporate entertainment event. To add to this further Larmanie
and Lowry (2012), states that series electric motor vehicles are able to reach
maximum torque as soon as they start running. This means that the buggy will be
more entertaining as it will be able to achieve full power in a faster time. Therefore,
as series hybrid vehicles are said to be more efficient and are able to achieve
maximum power at a faster pace it seems like they are ideal to use in the
recreational and corporate entertainment sector as profits could increase by using
less fuel yet the entertainment factor would not be comprised. However, in order to
meet the power needs of the buggy, the series hybrid battery and motor would need
to be larger (Liu, 2017) and therefore the additional weight could affect the power
output. The main aim of this report is to provide an insight into the typical duty cycle
of an off road buggy at a corporate entertainment event. Watson (2008, pg 10)
states that a duty cycle is the “flow ratio of the time current flowing through the circuit
and the time current not flowing through the circuit.” A description of the buggy used
during the duty cycle and the track design will first be given, then an excel spread
sheet will be created in order to calculate several forces that act on the buggy. From
this, top speed, acceleration and grade-ability will be analysed and discussed. The
report will then be concluded in order to inform the selection of hybrid vehicle

components

2.0 Methodology

For the purpose of the report, a typical buggy that would be used in corporate
entrainment events was selected from an online off-road buggy store, the buggy
used for this report is the Hammerhead GTS150 off road buggy (see full specification
in appendix 1). According to the store, this buggy model is one of the most popular
buggies sold worldwide (Storm Buggies, no date). Therefore, this would possibly be
a popular choice of buggy for corporate entertainment events. The maximum speed
achieved by the buggy is 40mph, speed was a factor that needed to be taken into
consideration as it was important that the cycle was entertaining yet safe. In addition
to this the maximum torque of the buggy was 17.5nm. According to Croalla and
Mashadi (2011), this amount of torque will enable the buggy to accelerate quickly but
is not too powerful. Therefore, this buggy is suitable for the event as it safe yet
entertaining.

An off road track was designed in order to identify a typical duty cycle for the off road
buggy (see appendix 2 for track design), the track was also drawn using a computer
aided design programme so that engineering director could see that the track was
realistic (see appendix 3 for track design on CAD). As the buggy’s owner's manual
states that the vehicle should not be operated on hills steeper than 15 degrees (See
appendix 4 for guidance), this was a factor that was taken into consideration when
designing the track. Several off road buggy tracks were viewed to establish popular
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track designs. From viewing these websites it was clear that an entertaining track
had a mixture of surfaces, therefore a mixture of packed earth and cobbled surface
will be used in the design of this track. The course needed to be entertaining yet
safe, therefore several inclines, bends, table tops and humps were included in the
design.

Several factors were then measured against the time of each section on the course
(Microsoft excel was used for this, see appendix 5 for excel spreadsheet) in order to
calculate the power requirement for each section, the resistive forces, the maximum
power and the average power requirements.

3.0 Results and discussion

To start, a distance was given to each section; from this the time for each section
was calculated. Following this, the velocity of each section was calculated.
According to Holzier (20186) “velocity measures the rate of change of displacement
with time”. Therefore, this means that velocity measures how fast the buggy is
travelling in one direction. The fomula used to calculate velocity was: average spe€d
= total distance/elapsed time (Serway and Jewett, 2007). Velocity is measured
against time in graph 1. From this graph it can be seen that the velocity is fairly
consistent throughout the duty cycle but it changes when the buggy manoeuvers
around corners. According to Katz (2016, pg 16) the reason for this is because
“velocity alters when the direction of motion alters”. As the motion alters often
throughout the course these results are expected. In addition to this, the buggy
travels up the steepest incline at the start of the course, the graph shows that
velocity increases considerable during this section as the buggy is travelling in one
direction (Holzier,20186).
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Graph 1: Velocity against time
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The second equation that was calculated was acceleration against time; the values
of this are shown in graph 2. The purpose of this was to consider how much the
buggy accelerated in each section. This needed to be calculated in order to
determine the maximum power and average power requirements later on in the
report. According to Ehsani et al (2018) order to work out the acceleration the
equation used was, where V represents the buggy’s speed, 3 Ft represents the
buggy’s total tractive effort, §,Fr represents the buggy’s total resistance and M
stands for the total buggy mass.

dv _ LFt+TFr
dt ~ &M

From the graph it can be seen that more acceleration was needed when the buggy
was travelling up inclines. The peak acceleration was 1063.8 nm, the reason for
this was because on this part of the course the buggy faced a turn followed by an
incline and therefore more acceleration was needed, therefore this should predict
that more power is needed at the at this point (Forinash, 2010). Following the peak
acceleration, the acceleration drops back down to 0 nm, the reason for this is
because according to Holzier (2016, pg63) the buggy is “travelling at a constant
velocity that relates to an inertial reference frame”. For the rest of the track the
acceleration fluctuates when the buggy travels over speed bumps and ramps on the
track.
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Graph 2: Acceleration vs time
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The next graph that was plotted was gradient resistance against time (see graph 3).
The reason for plotting this value was to see how the buggy reacted to slopes
throughout the course. As gradient has an influence on resistance and resistance
influences power, this suggests that the gradient could affect the amount of power
being produced by the buggy. According to Ehsani et al (2018) the equation for
working out gradient is:

Fg=M¢ sin «

Where M is total mass of the buggy. 9 represents gravity (9.81) and sin « is the road
angle. From the graph it can be seen that the gradient fluctuates up and down quite
frequently throughout the course. The reason for this is because there are several
slopes, ramps and dips throughout the course for entertainment purposes. It can
also be seen that there was no gradient resistance at the end of the course, the
reason for this was because this section was straight with no dips or ramps
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Graph 3: Gradient resistance vs time

Before working out the power requirement needed for the buggy, the resistive forces
needed to be calculated. These included rolling resistance and aerodynamic
resistance. Rolling resistance was plotted against time. Rolling resistance is caused
when the buggy tyre rolls along the road, this causes energy to be lost (Katz, 2016).
As the tyre travels over two different types of surfaces throughout the track, this
suggests that the rolling resistance would be different for both types of surfaces.
The surfaces used were packed earth and cobbled track. ;Rgfore calculating the
rolling resistance, the rolling resistance coefficient was ta $om the table below
(Kadjirk and Ligterink, 2012):
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Road surface Rolling resistance coefficient Kr
Cobbled 0.015
Asphalt, concrete 0.015
Rolled Tarmac 0.020
Tarmac 0.025
Packed earth 0.050
Wheel on rail 0.001 to 0.002

Table 2: Rolling resistance coefficient.

According to Kadjirk and Ligterink (2015), the equation needed to calculate rolling
resistance is:

Rolling resistance = mass x gravity (9.81) x coefficient of rolling resistance (surface
dependant).

From graph 4 it can be seen that the packed earth surface has more resistance than
the cobbled surface and therefore more energy would be used by the buggy on this
surface (Katz, 2016). The resistance are represented in two separate straight lines
because packed earth was used for one half of the track and then cobble was used
for the other.
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Graph 4: rolling resistance vs time
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The next resistive force to be calculated was aerodynamic resistance. Aerodynamic

resistance is affected by

Vehicle

Frontal
surface A
{in m¥)

Ccd

cdA

(in m?)

two sources, according to

Motorbike - tourer

0.7

0.90

0.63

Wong (2001) these are
the “air flow over the

N

Motorbike - compaeatition

a2 N

0.48

0.67

0.32

exterior of the body and
the other is where air

Kart g

0.35

0.80

0.28

flows through the engine

“Streamlined” car -

0.30

0.54

radiatior system and the

“"Boxy" car

0.50

0.9

body for the purposes of

Small commercial vehicle

-

0.50

cooling, heating and
ventilation”. These are

Small lorry

[

also known as shape

Articulated lorry

L. —< AT

0.90

drag and skin friction.

F1

1.6

0.90

1.44

Aerodynamic resistance

Sports prototype

1.7

0.50

0.85

is influenced by the

Light aircraft

0.12

0.6

velocity of a vehicle,

Table 3: Aerodynamic parameters for various

types of vehicles.

according to Ehsani et al
(2018) the aerodynamic drag
coefficient is needed for this
equation; this is the
categorised the vehicle

shape of the vehicle body. Table three was used to determine a suitable drag
coefficient, the buggy fitted best into the sports prototype or boxy car category, the
Cd for both these types of vehicles was 0.50.

According to Ehsani et al (2018) the equation to work out this formula is:

Fw = 2pAfC, (V-K,)?

Where V is vehicle speed, Ay is vehicle frontal area (0.9 x width x height of the
vehicle),p is air density and Vw is wind speed on the moving direction of the vehicle
(Ehsani et al, 2018). From graph 5 it can be seen that the aerodynamic resistance is
much higher at the end of the course. The reason for this is because the buggy is
travelling straight, downhill over a longer period of time (Fuhs, 2008).
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Graph 5: Aerodynamic drag vs time

After all the resistive forces were calculated, tractive force was calculated. Rhode
(2018) suggests that tractive force is “the force required to operate a vehicle at a
desired speed”. This equation was calculated by adding all the resistive forces and
acceleration together (Katz, 2016). From graph 6 it can be seen that there is more
total traction on the buggy when travelling on a packed earth surface than the
cobbled surface meaning that the gradient force is greater. However, when looking
at the rest of the duty cycle the same forces are acting on the buggy throughout.
Total tractive force is greater when acceleration is more and when all other forces
are acting on the buggy, therefore meaning that the force required to operate the
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buggy during inclines and round corners is much larger.
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Graph 6: Total tractive force

The power requirement for each section was calculated in order to determine the
maximum power and average power achieved throughout the course. The reason
why this calculation is important it could be used to determine what hybrid vehicle
components need to be used to provide the buggy with enough power to travel
around the course (Leitman and Brant, 2008). Ehsani et al (2018) state that the
equation required to calculate power is:

P = VxF

Where V is velocity and F is the resistance forces, before this was calculated all the
resistance forces needed to be added together.
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Graph 7: Power requirement

From graph 6 it can be seen that more power is required on packed earth surfaces,
the reason for this would be because the resistance is greater. From looking at the
graph it is determined that the maximum power achieved is 5.969 watts for packed
earth and 5.333 watts for cobbled earth at the middle of the course. The reason for
this is because the buggy is travelling through a turn and up an incline up, peak
acceleration was also achieved at this point of the course. The average power
requirements is 0.466 (average —VE 2.619) on packed earth and -0.1411 (average —
VE 2.066) on cobbled surface, meaning that the road gradient has a huge impact on
the power requirement. When selecting hybrid vehicle components they will have to
be powerful enough to achieve this power requirement.

4.0 Conclusion

In conclusion, it can be seen from the results that the buggy required more power
when travelling on a packed earth surface and when travelling up an incline. Also,
even though the top speed of the buggy is between 35-40 mph it did not achieve this
speed throughout the track as several resistive forces prevented this from
happening. Ifthe engineering company require the buggy to achieve a higher speed
in order to be more entertaining, then the buggy would need to use components that
would enable this. When selecting hybrid vehicle components a large battery and
motor would need to be used in order to achieve top buggy speeds. Another way to
achieve top speed would be to eliminate the ramps and hills from the course,
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however, this may then have an effect on the courses entertainment factor. It can be
seen from the results that resistive forces are affected by the buggy design, therefore
when selecting hybrid vehicle components it is important to consider that the shape
and design of these components could impact on the overall power available.
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6.0 Appendices

Appendix 1

Buggy Specifications

Hammerhead™ GTS150 MY 18 Buggy with USA Specs - Black

Click image to zoom

DESCRIPTION SPECIFICATIONS SAFETY WARRANTY

General Specifications

WEIGHT 2IIKG

GROUND 115MM

CLEARANCE

WHEELBASE 1680MM

DIMENSIONS LENGTH = 2210MM / WIDTH = 1400MM / HEIGHT =
1438MM

SEATS | BELTS ONE PIECE PADDED SPORTS SEATS / 5 POINT 2

SAFETY BELTS

STEERING RACK AND PINION
FRAME QUALITY FINISH
TYRES FRONT =18 X 7- 8/ REAR = 22 X 10 - 10 (OFF

ROAD PATTERN)

BRAKES INDEPENDENT BERAKING FRONT / SINGLE
CALIPER REAR / DRILLED DISCS

WHEELS BLACK COATED STEEL RIMS - 8" FRONT & 10
REAR
SUSPENSION INDEPENDENT DOUBLE WISHBONE FRONT /

SWING ARM - SOLID AXLE REAR

SHOCK INDEPENDENT SHOCKS —~ FRONT & REAR
ABSORBERS

www. SLINEQLIIF com '~

Y T

price: £2699.00 per unit

inc VAT
Availability In Stock

Add o wishiist
Supplier Hammerhead
Brand HH150 GTS

SPARE PARTS REVIEWS (1) CONTACT US

Engine & Transmission Specifications

DIFFERENTIAL NIA
FINAL DRIVE SOLID REAR AXLE
CLUTCH CVT [CONSTANTLY VARIABLE TRANSMISSION)

DRY CLUTCH & VARIATOR

CVTDRIVE BELT

TRANSMISSION FULLY AUTOMATIC WITH REVERSE

FUEL / CAPACITY STANDARD 4 5STROKE PETROL / 9L FUEL TANK
CAPACITY

START/ COOLING ELECTRIC START CDI/ AIR COOLED

MAX TORQUE TBC

TOP SPEED / APPROX. 35-40MPH / 10BHP (AT FULL

POWER UNRESTRICTED SPEED / POWER)

MODEL GYE [ORIGINALLY DEVELOPED BY HONDA FOR

THEIR MOTORCYCLES)

CAREURETOR LARGE BORE - EASY ACCESS - UPGRADED FOR
EUROPEAN CUSTOMERS

ENGINE 148CC SINGLE CYLINDER - OVERHEAD
CAMSHAFT
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Appendix 2 Track Desig
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Track design and drawings CAD

P148299
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Appendix 4

Buggy Operation Guidance

SAFETY
Safety Warnings
Driving Downhill Improperly

Driving down a hill improperly could cause loss
of control or rollover. Always follow proper
procedures for driving down a hill as described
in this owner’s manual. See page 37.

Improper Hill Climbing

Improper hill climbing could cause loss of
control or rollover. Use extreme caution when
operating on hills. Always follow proper
procedures for hill climbing as described in this
owner's manual. See page 36. Never operate
the vehicle on hills steeper than 15 degrees.

Stalling While Climbing a Hill

Stalling or rolling backwards while climbing a
hill could cause a roliover. Maintain a steady
speed when climbing a hill.

If you lose all forward speed:
Apply the brakes gradually until the vehicle is
fully stopped. Place the trar ission in

reverse and slowly allow the vehicle to roll
straight downhill while applying light brake
pressure to control speed.

17
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Appendix 5

Excel Spreadsheet
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GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor

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

You will need to correctthe errors in the areas indicated
before starting the next part of the assignment.

Itis important that you have a suitable graphs of tractive effort
and power againsttime. You need to determine the maximum
tractive effort and average +ve power as this will form the
basis for the next part of the assignment.

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

PAGE 1

PAGE 2

PAGE 3

PAGE 4

Comment 1

Stephen. You are getting well ahead of yourself with all this hybrid stuff. This is for the next
part of the assignment. Please just concentrate on the task in hand.

Comment 2

Citations required here please.



PAGE 5

Comment 3

Probably no need to reference such basic equations. I'm sure that velocity was established
much earlier.

PAGE 6

Comment 4

Acceleration is measured in m/s/s. You have plotted acceleration force?

Comment 5

Your accelerations are ok, although gentle.

PAGE 7

Comment 6

The values are correct. But not many cobbled race tracks and dry packed mud in Wales!

PAGE 8

Comment 7

I had understood that you were planning to cover different surfaces at different points of the
track....

PAGE 9

PAGE 10

Comment 8

These values are rather small, | will check your calcs/assumptions. The cd is low as is the area,
the calcs are fine.

PAGE 11

Comment 9

These are large values and do not appear to match your spread sheet?

Comment 10

Average power should be calculated on +ve power only as it is unlikely that much could be



PAGE 12

recovered, without vehicle instability.

PAGE 13

PAGE 14

PAGE 15

PAGE 16

PAGE 17

PAGE 18

PAGE 19

®

Comment 11

Ouch, my neck hurts. Please change to landscape.



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-
0) 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
0) good understanding.



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

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

100% and principles.
0)

COGNITIVE 0/0

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

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

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

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

) 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

0) 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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