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Group Dynamics and Project Management in ECOCAR 3
Abstract

The EcoCAR 3 competition challenges student teanopérate in multi-disciplinary groups to
re-engineer, construct, and market a hybrid Chev@amaro. This work analyzes group
dynamics and communications that have been obséetgteen the Embry-Riddle Aeronautical
University ECOCAR 3 sub-teams specific to the défe disciplines. An Ambivert Personality
Continuum Scale is used to predict the types ofrnanication that is likely to work well
between specific subteams and then to propose am@ateam communication structure to
improve the overall team efficiency.

Introduction

Group dynamics is the evaluation and integratiogrofip set, and how it performs as a whole
In many groups there are different personalitied tagits. Some contrast and some may align
with the group thinking and communications. Projeeinagement’s job is to solve this puzzle,
so that all the members are in clear comminatiod,vaorking with maximum efficiency.
Unfortunately this cannot always be achieved. Pliger analyzes the group dynamics of the
Embry-Riddle Aeronautical University (ERAU) EcoCAReam and proposes communication
structures to improve management of this complamte

EcoCAR 3, the premier student automotive competjti® sponsored by the U.S. Department of
Energy and General Motors and challenges studenpgrfrom 16 universities in North

America to re-engineer, construct, test, and makéhevrolet Camaro to increase energy
efficiency and reduce greenhouse gas emissiondy baiquely among engineering student
competitions, ECOCAR 3 also requires the studearhteto perform tasks related to
communications, marketing and project managemdrd.HRAU EcoCAR 3 team is composed
of approximately 50 students in over 8 majors anstiuctured into subgroups which handle the
engineering, communications, and management t&skdents of all academic levels from first-
year to Ph.D. are involved with the team. Someesitgireceive academic credit while others are
volunteers or are working on graduate researclept®jresulting in a complex mixture of
abilities and motivations.

Group Dynamics & Communications Analysis

To be effective, project managers first need tatifiethe elements of a person or group’s
personality trait set. It is important to rememgesup members and people do not belong to one
set of characteristics and to identify these pabtes’ strengths and weakness. Being able to
correctly identify strengths and weaknesses with personality assists the project manager in
making decisions on how to link personalities tmptement strengths or to help the
group/individuals improve their weak aréas
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Communication is the biggest obstacle seen whemniies to group dynamics, and the different
subsets within the grofipThe project manager’s role is to mold the bestroainication forms

to his/her team’s strengths. Most communicatiorakdewn comes from misinterpretation of the
messagk Although a message may be clear to the sendeénténded receiver may have a
difficult time interpreting the message and meanifferent types of personalities have
different ways of communicating. Although the graupy already have a norm/standard way of
communicating, this particular method of communaratnay be confusing and result in low
productivity. The most important challenge for ajpct manager is to provide clear and concise
communication within the group network by under enstinding every individual or group’s
strengths and weaknesées

The ERAU EcoCAR 3 team operates largely as a godgemi-autonomous subteams that are
responsible for aspects of the project, as showgare 1. The six subteams are managed by a
student Engineering Manager and a student Projeciaigler. Outside of the main hierarchy are
the faculty advisors who provide guidance and netidimate project authority and the GM
Mentor who provides the team’s interface to Genktatlors and the competition organizers. As
the overall team operates heavily through the suhée the analysis of the group dynamics for
the ERAU EcoCAR 3 team will be conducted by analgzhe personality traits of the subteams
and the interactions between the subteams.

Mechanical
Team

Faculty Engineering
Advisors Manager

Electrical Team

Controls Team

Project Modeling &

GM Mentor Manager Simulation Team

Communications
Team

Business Team

Figure 1: ERAU EcoCAR 3 Team Structure
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The team’s current path of communication as obskbyethe Project Manager is shown in
Figure 2. The two-way arrows represent commuroaaiack and forth between group
members. The topic of communication is listed & @ahrows. Most information flows through
and to the Engineering Manager or from the Faadtyisor outward. Weak points include two-
way communication and that other engineering tela@irsg cut out of the communications flow
to the Engineering Manager. Ideally, informatioowld be flowing from all engineering teams
to the Engineering Manager and vice versa. ThgeBrManager and Engineering Manager
should also be in constant communication with theulty Advisor and GM Mentor at the same
time. This would ensure that the mangers are reweihe non-conflicting information to pass

along.

' Informational
. Scheduling . Engineering Manager
m
Technical

Logistics/technical
Scheduling informational/scheduling
Faculty Advisor
Technical Electncal Team

Infotmational

Communlcatlon Team

GM Mentor
Technical Controls Team
Modeling and
i ﬁ
Technical

Figure 2: Current Team Communication

Mechanlcal

Team

Personalities and Their Traits

Thousands of personalities and traits that hava deeumented. It can be hard to identify an
individual and their specific traits. The easiesiywo evaluate a personality is to compare and

contrast them on an extrovert-introvert type scaleed the Ambivert Personality Continuum
Scale (shown in
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Figure 3). This scale measures personality typklbgling people as extroverts, introverts, or

stages in-between extrovert and introvert. Extrbpgersonalities are out going, and contrasted to

that are introvert personalities who keep to théweseand are usually quite (comparatively)
individuals’,

Ambivert Personality Continuum Scale

mm
l -

With 50% Introvert functions.
Introvert functions.

With 25%
Extrovert functions. With 50%
Extrovert functions.

Introvert Ambivert Extrovert

LonerWolf.com
Figure 3: Ambivert Personality Continuum Scale

Extroverts are shown to have high organizationdlissknd are open minded, will try new
experiences, attempt to finish work early, and hevepen forum of communicatidnTheir
weakness include a tendency to be late for meetpay® listening skills, and a lack of proper
interpretation of messages if the message is notramicated face to fatdntroverts strengths
include, getting tasks completed by themselves littth outside help, structuring methods of
completing tasks, listening well, and having goaitten communication skilfs Their
weaknesses include social communication; creaktiaig bwn deadlines, and a single mind
structure of completion for tasksAll of these strengths and weaknesses are notubgor
these personality traits, but they do represempailation of the individuals with these
personalities

There are two different trains of thoughts whenrgpevho may work well with others in this
scalé. One train of though is that introverts would wer&ll with other introverts. This
reasoning comes from this theory because therbedief that introverts have the same
personality traits and would be able to underseazh other bettérThe other train of thought
would be that the introverts could work alongside&@verts. Although this may seem like a

clashing of personality traits, the idea is thahhmersonalities would complement each other.

The extrovert tends to speak out about his mindcangimunicates mostly through verbal
interaction throughout the day, and the introvedsiother means of communication, such as
email, text, any secondary form of communicatiorntiVidloth communicating different ways,
this may insure that their ideas are communicaiesther through various modes of
communicatioh. Working together can be challenge with many déffié personality types and
the traits associated with thenndividuals who have similar traits and persayaljpes are
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most likely drawn to each other, with subconscimeognition that they are doing>sélowever,
this does not mean that they are drawn away frenofposite of their personality types, the
individual just identifies with those like him/hettsurrounding them. This is how some
“cliques” may be formed within big dynamic workiggoups.

By identifying these personalities there are mamylginations that can be effective within a
team. It has been noted by the authors that theidwdl subteams have different personalities.
In concert with the communications analysis, thebrart scale was applied on a subteam level
to the ERAU EcoCAR 3 team, as shown in Figure 4 d@ddes are based on the Project
Manager’s observations of the subteam behavioacheristics.

Mechanical
Team

Faculty A
Advisors Electrical Team

Controls Team

Project Modeling &
GM Mentor Manager Simulation Team

Communications
Team

- Business Team

Figure 4: Team structure color-coded with obsepedonality traits

The observed range covers the full spectrum oftbivert scale from high introversion levels
characteristic of the Controls and Electrical teatosthe high extroversion levels of the
Communications team. While individuals within th@gps vary, these observations also exhibit
a tendency to match the literature-identified gjtba and weaknesses. The Controls team, which
performs software development, typically focuses hiaghly-focused individual tasks and is
composed primarily of introverts. The Communicasicieam, whose responsibilities include
outreach activities and public interaction, termbe primarily composed of extroverts.
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Proposed Communications Structure

Barriers of communications within a group vary. Tiges of barriers include sending of the
message, receiving the message, message overnhoatipme with receiving, emotion with
sending, and forms of communication not understoBdnding message barriers consist of
sending a message with wrong information and camfusformation that the receiver tries to
understand. Receiving the message barriers carisiséssage misinterpretation.

The most common mistakes in large groups whendheyeceiving a message that is non-
verbal, is the interpretation of emotfoDften messages are misinterpreted because thieeec
is displaying some emotion when reading the mesgageexample, if the receiver receives an
email, but before the email was read, he or sheinvadved in some type of conversation that
made him, mad, sad, etc. Now the email (messadping interpreted with emotion that is
fals€. This the message is lost and misinterpreted.

The same can happen when sending a message. Te san relay information in a different
emotional state to where the receiver cannot iné¢ithe message propedythe sender
communicates incorrect informatiornother form of communication barrier is message
overload. Message overload consists of the receiver trigrigterpret too much information at
once. This causes confusion with in the messageamabt be interpreted properly.
Understanding these communication barriers andthewapply to different personalities can
help with breaking down the wall to communicatiarriers.

The analysis of the subgroup Ambivert types has lbeenbined with the analysis of the current
communication modes to present a recommendedtgdra-communication structure. This
structure describes modes of communication thatgeagrally be expected to be successful. It
should be noted, however, that individuals witthia sub-teams may have different
communication types and that this plan may, antadsty will, have to be adjusted by the
project manager based on the personnel actualbhied.

Figure 5 shows the proposed communication flowtdeaithe team. The Engineering Manager
now communicates with all of the engineering teams two-way base communication system.
All of the engineering teams are also on a two-base communication cycle with each other.

The Ambivert analysis shows that the engineeriagietend towards the introverted personality
type. As introverts have been shown to be more odatfle with and more responsive to written
communication, it is recommended that the EngingeManager and the engineering team
communicate primarily using written communication fechnical information. However, to
ensure that the information is understood andstiisimportant that the technical information be
followed up with verbal communication. This will@al technical information to be confirmed

by other members and for the Engineering Managknaov the true status. Due to this need for
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initiation of verbal communication as well as weiittechnical communication, it is
recommended that fairly neutral personality bectetbas the Engineering Manager.

Verbal communication

Faculty Advisor/GM
Mentor

Project Manager

1‘1 Informational
Scheduling Technical

Business
Team

Technical Technical
Communications Modeling and
Team Simulation Team

Technical Technical

Electrical Team Controls Team
Technical
Mechanical Team
Technical Technical

Figure 5: Proposed communication structure

Technical

The Project Manager handles primary communicatith the Communications and Business
teams. As these teams tend more towards the extiedvgpes, it is recommended that the
majority of this communication be verbal. The Pobjglanager should be selected as a more
extroverted personality type to ensure that thraroainication is effectivelhe Project Manager
is now also able to better recognize logisticaléssthat may arise.

The Project Manager and the Engineering Managen@asehandling communication with the
Faculty Advisor and the GM Mentor. This is to eresproper information is being relayed to the

Faculty Advisor and that the Project Manager angdifgering Manager are not being bypassed.

These three positions meet twice a week for leagtimgs and all team member meetings. All
technical, scheduling, and logistical informatisrdiscussed among the faculty advisor and
Project Manager and Engineering Manager. The indtion flows down from the Faculty
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Advisor, Project Manager, and Engineering Mangeimduteam meetings. The information is
then received by the all sub-team members. Anytgqpresand comments can be relayed back
through the communications flow chart in the mdus ts most appropriate for the sender. The
process above is continuous and fluid, the infolonathain never has a defined end.

The chart has colored different teams specific rsoflepending on where they tend to be on the
Ambivert Personality Continuum Scale (see FigureTd)ese positions will vary based on
individual team members, but a pattern of persontikits usually tend to stay in these
positions. These positions can change and mait redeam’s communication flow needing to
change along with its recommended mode of commtiarcéechniques. For instance, the
written communication and verbal communicationsveenn certain teams may change,
depending on the most effective method for spetéidan members in a particular position.

Conclusion

The group dynamics and intra-team communicatione®@ERAU EcoCAR 3 sub-teams have
been analyzed using an Ambivert Personality Contim&cale based on observed behavior.
Inefficiencies and communication types likely toibefficient based on personalities were
observed. A new communication structure has beepgsed that re-orients communication flow
and changes recommended types to correlate withitberved personality profiles. This new
structure is expected to improve team efficiencemhmplemented moving forward through the
EcoCAR 3 competition.
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