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I | Oggdrllza.tloxml and technical success, and to give practical advice for how to
organ-uc and function as a team. If you study this chapter, work through the exercises,
and view some of the references, you should have most of the tools you need to be a
successful team member and leader while in engineering school. Apply the principles
in this chapter to your team experiences while in college and learn from and docu-
ment each team experience. By so doing, you will have a portfolio of team experiences
that will be a valuable part of your résumé. Above all, you will have the satisfaction that

comes from being a part of great teams. Teams are fun.
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asked to solve extremely complex problems.
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engineering operations spread across the globe.
« Because time 10 market is extremely important 1o competitive advanta
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pPower of Collaboration

There is a greater understanding today than ever before of the importance a

creative collaboration. One recent book on the subject is Organizing QQ:.:M..M Power of

of Creative Collaboration, by Warren Bennis and Patricia Ward Emam:dm:w. q:_“.m.ai.

chapter is ritled “The End of the Great Man,” in which they argue that great eir firg

able to accomplish more than talented individuals acting alone, stating .:mm_w.ob_?s

" They cite a survey by Korn-Ferry (the world’s largest s.,%_hma
ve

us is as smart as all of us.
search firm) and The Economist in which respondents were asked who will h
ave the

most influence on global organizations in the next ten years. Sixty-one percent of th
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ual chapters of their book focu
the atomic bomb during the Second World War bya

discusses the development of
team of great scientists. One chapter discusses Lockheed's “Skunk Works," developers

of the U-2 spy plane, the SR-71 Blackbird, and the F117-A Stealth fighter-bomber used
in the Persian Gulf war. Another example is the development of the graphical user
interface at Xerox's PARC (Palo Alto Research Center) and its adoption into the Macin-
tosh computer by Steve Jobs and Steve Wozniak. Steve Jobs’ goal was to lead his team
to create something not just great, but “insanely great,” to “put a dent in the universe.
Another recent book on collaboration is Shared Minds: The New Technologies o
Collaboration, by Michael Schrage. He defines collaboration as “the process of shared
creation: two or more individuals with complementary skills interacting to create?
shared understanding that none had previously possessed or could have come (0 0

their own.” He cites examples of collaboration in science (Watson and Crick; Heiser"
cian Marcel GO
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Stage 2: Storming

The second stage of team development i..s "slf‘n'ming." In this slug('r ly])i(:ill diill()gm'(nr !
vate thoughts) may consist of the following: “Do I have to W“"'f with (h’ls leam? What dig
do to deserve this? There clearly aren’t any super-heroes on ll:ls leam, Including thy dizp
leader. How are we supposed to solve this messy problem? During the
the enormity and complexity of the task begins to sink in, sobe
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person doing all the work is a tean
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am, pitted against others. Since the leader's weakness
(all leaders have weaknesses) are by now dpparent, some individuals or factions may
for leadership of the team, 1 hough possibly under siege, the leader’s role is critical duré
the storming stage. The leader must help the team to focus on its collective streng‘h_s' w
weaknesses, and to direct their energies toward the task. To be a successful team, iusﬂos‘
fecessary for team members to like one another or to be friends. A professiondl k:]:)“n'
how to work Productively with individuals with widely differing backgrounds andpe

alities. Everyone muys learn the art of constructive dialogue and compromise.
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Stage 4: Performing

The fo.urth stage of team develf)pmenl is “performing.” In this stage, typical dialogue

(or private thoughts) may consist of the following: “This is a fun team. We still have a
long way to go, but we have a great plan. Everyoneis pulling together and working hard.
No super-heroes, but we're a super team.” In this stage, teams accomplish much. They

have a shared, clear vision. Responsibilities are distributed. Individual team members
sks in accordance to the planned schedule. They are

e another accountable. On the other hand, there is
“pitchin” to help one another, doing whatever it
forming team, so many team members have
team’s success that the spotlight is rarely
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1960 as # way 1o _:.:_:. tively manage _:..._:.::.:_ of Defense contra WA
corporation s organized by vertical divisions Of lines, where individug)g e e typ,
by job functions For example, a ¢ orporation may have separate research, ) ._._,_:r
ing, enginecring, human resources, _:.:_:.._ development, _:.:r...:_x. and Pr .::__.__::. :
divisions. Project management is i way of organizing individuals not by { Ll __:.:,.. ~
by products or projes ts. Selected individuals from resear h, ..:x::._.::n .:.:::: .:7 v
Ing, human reSOUNCes _:.:A::._:..:_. and other divisions are gathered ::....: :.:::E: z
for a particular purpose, for example solving a corporate problem, ._..h..._:.?_f. I __., 2 |
product, of mecting a crucial deadline, A project management approach ::_:r.._ :_... \u M "
inherently a cross-fune tional team approac h and an excellent way 1o _. :_..:.._:: Y g
Successiul project management, however is not an casy task nve _._._.._.._.A d.
The project manager’s job is 10 complete a project, on time, withjy . )
the personnel that he is given Unfortunately, he is rarely able to hapg dge o ..“
sonnel, and his supervisors and/or customers typically set the _::.... ek hie _.?, 3
rime and budget. In other words, project managers are virtually ney .._ Ml X
people, time, and money they wish lor these tough constraints are :__Z Biven 4 _,. “
student design teams their teacher picks the team members, they ._._.._.__.. :::_:..,_..._. \m
money or resources 1o work with, and their teac her determines the ___:....__.___c: .
These conditions are unt omfortable for students, but they prepare z::_..::. :..:_. 8
S
s

—__J —_: _?.

engineering world.
Project managers use tools that an
ers plan work requirements and schedules and di
AL (|

y team leader would benefit from le
“AMing |
Wy

-‘ — ::-

.\b‘- 'C r 4

Ganut Chart for Object Relocator: Fall 2013

to use. Project manag
resources (people, money, materials, equipment). One popular Project m: Use
tool that student teams should learn to use is the Gantt chart (a simple A_,:,.Er.sa.d
pictured in fable 10.1). A Gantt « hart organizes and presents .._...:_v_ _:_.a:z._s:, H
wask division and sequencing,. lasks are divided into sub-tasks, the shadin “.::..__.z:‘._ &
sequence in which the tasks should be « ompleted and how long a task .ra.zzs.:v m
take, and this version shows per son(s) responsible for each task, e[ 8§
| Project managers monitor projects by tracking and comparing progr m.
dicted outcomes. They use project management software such as Z:.:Z”.:e_% _... 5 Y 8
planning and monitoring purposes Project managers carefully guard :.:. .8_25 H
project from excessive creep. A project is successful if it is ..:_.:_._...2_ on ”ac_xc._s. J
_at the desired quality, with effective utilization of resources. For :E:._“.._M._A_W M

budget
tion on project management, the reader is encouraged to consult any text on Proje

Management and to view the publication titled "PMBOK: Project Management Bodys
Knowledge” online at www.pmi.org, the web site of the Project Management _E_____..e

s)

10.3 Team Growth Stages

Simply forming teams to solve problems may seem like a good idea, given the eviden
and cases from the previous section, but teams are not a cure-all, Teams 1%
nurturing. Successful team development is a process. Whether in @ corpante ¥
ademic, or other setting, all teams must pass through several %éa_ocana&%

Table 10.1 Team A-9 (“Semi-Conscious Objectors”)
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one another’s strengths. |
do their part. Inste

al h , |
\d behaviors. During the norming stage, team meim-

another i : : :
€r Instead of omplaining and competing. Rather than

and per ity i

1 pe rsonality differences, thes acknowledge and utilize
ndividu: ' |
. '(1l\l(|ll.|l téam members find their place in the group and
ad of directing e
collective energy toward the task,

to behave in a professional way.

nergies toward fighting itself, the team directs its
[he key to this shift of focus is a collective decision
\ t0 agree upon and adhere to norms. Possible norms
m‘dl_'_d(‘ working Cooperatively as a team rather than individually, agreeing on the level
of effort (‘X[)L'(‘l(‘d of everyone, conduc ting effective discussions and meetings, n]uking
effective team decisions, and learning to criticize one another’s ideas without damag-
ing the person. One suggested norm is that all team members are expected to be at all
meetings, or to communicate clearly in the event that he/she cannot attend. During the
norming stage, feelings of closeness, interdependence, unity, and cooperation develop
among the team. The primary role of the leader during the norming phase is to facilitate
the cohesion process. Some team members will lag behind the team core in embrac-

ing norms. The leader and others on the team (at this stage leadership is beginning to

emerge from others on the team as well) must artfully nudge individuals along toward

group accountability and focus on the task.

Stage 4: Performing

- ing” ' pical dialogue
t is “performing.” In this stage, typica
of team developmen e SEETe :
The fourth stage nav consist of the following: "ﬂu§ is a fun team. \\fe sn.ll ha\'e a
(or private thoughts) may eat plan. Everyone is pulling together am.i working hard.
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) : am.
red SuPcr 3 ictri ivi al team members
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ear vision.
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' in” other, doing whatever i
3 B mitted, unitch in” to help onean
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i ; eam,
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: roles. ing t TR '
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G oni ( er il
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guishable

's SISO
thegart d the team is almost indistin-
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what Makes da SUCCCSSfU' leam?

! f a great team? [t's a great experience, isn’t it? On the
' T Of a4 KT«

» . T Bl » : . L :} h 2l : ;
Have you evel bet have ever been part of an unsuccessful team? [t was 3 d]gdp_
. how many 0l you 1

P n't it? How do you measure or evaluate a team'’s sue Cess or lack
B whatspockic ake a team successful? What factors cause a team tq fail?
: .necific factors makxe a (&«
sreof? What specific I:
thereol!
First it is important {0 (

oup. The term “group” imj . o | | pro
e ;l [he term “team,” on the other hand, implies much more, A team 15 two
0 one anoiner. t

lefine what a team is and is not. A team is not the same as a
lies little more than several individuals in some Proximity
:" more persons who work u)gc[her '['() ;i(-liliiji'(‘.;l.(‘()mnyl('nl) [.).Lll'l-p()se. The two main ele-
ments of this definition are “purpose “”"‘ working I'“i-»( the L. e

All teams have a purpose and a personality. A team’'s purpose is its task, the reason the
team was formed. Its personality is its people and how the team members work together
Different teams have their own style, approach, dynamic, and ways of COmmunicating
that are different than other teams. For example, some teams are serious, formal, and
businesslike, whereas others are more informal, casual and fun-l(_)ving. Some teams are
composed of friends, others are not. Friendship, though desirable, is not a necessary
requirement for a team to be successful. Commitment to a common purpose and to
working together is required. Regardless of style or personality, a team must have pro-

fessionalism. A team’s professionalism ensures that Its personality promotes productive
progress toward its purpose,

Attributes of 3 Successful Team

he successful team should have the fo“nwing attributes:

. A common 80al or purpoge, Team mempere
purpose. rs

2. Leadership. Thoug
ideally every te

are individually committed to that

h one member m-

am member should contr
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dividual talents/abilities

X : | : .'\l)i]it\' ton
. Creative Spark. T

€nergize, and brin

5, ll'nlte'\l, open

nergy |:'.|mnu-min-r\ill\;HH‘»
- A “can do” attitude. This creative

" r : v d e :
D. H.Hm()nu) 0] - “'””“’”\"-'ll"l‘.c'lllv\llmntH\
us re|;

: anlllnl)]lll::-]Iﬂ;)lll.nr(; :mm members are respectful,

y . » AM'S work 11 1€ work. If conflicts arise, there
tasks and effecti .& dn.d. 15€ of res . Thisg i '\ Yoth productive and fun.

B Zati m\“h('\“M”U[)li.m'hl't'.tl\(ln\\nnl'lhv

reéesource .

Team Member Attributes

Individual tean '
‘ dm member : -
bers of the successful team should have these attributes:

l. Attendance: Attends all (e -
clockwork. l:ilill}:;l]l(li,&r::Ii;l.;)‘]l(l.,.l(I:l())::l::::ﬁ:(_{,l:tr.i\'i.ng‘ (xn' time or early. Dependable, Ii.kv
Responsible: Accepts L l’;\l::'m d(l.\.lll( e if cannot ;mv.nd a mm't.mg.
: sy \ ¢ and completes them on time, needing
no reminders nor cajoling. Has a spirit of excellence, yet is not overly perfectionistic.
3. Abilities: Possesses abilities the team needs, and contributes these abilities fully to

0o

the team’s purpose. Does not withhold self or draw back. Actively communicates at
team meetings.
4. Creative, Energetic. Acts as an energy source, not a sink. Brings energy to the team.
Conveys a sense of excitement about being part of the team. Has a “can do” attitude
about the team’s task. Has creative energy and helps spark the creative efforts of
everyone else. |
Personality: Contributes positively to the team environment and personality.

Has positive attitudes, encourages others. Acts as a peacemaker if conflict
<

rises. Helps the team reach consensus and make good decisions. Helps create
i t is both productive and fun. Brings out the best in the

a team environment tha
other team members.

Team Leadership

hip

d for Leaders ‘
The Nee . s collecﬁve action requues leade'l'-
or involving eadership, humans tend to drift

uman endeav ship. Without |

great |leader

Every successful h
ship. Great teams need
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| coordination,
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act alone, '
hronization ant
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etorts without synt rdin ited direction,
- Vithout €00 ' ', time scl

: - Jl)(‘”“l \ ) ¢ wasted, time s u-(]' .
e huild, and conflicts ensue. Money | friled les dey,,

. rions build, ant . ntial. A failled team e :
frustration t loss is a l0ss of human potenti 1 | effor les

e ) { '
but the greates ~rably sweet, on the other hand is th,

rate

il (& )

of team sUuccess

The Leader's Role
1s focused on its purpose and that devel

Ihe leader ensures that the team remali - i

and maintains a positive team personality. He challenges and leads the team (o p..
ssionalism. With one hand he builds the team, with the , :

: « Olhes

performance and profe e | l
he builds the project. In support of these objectives, the leader must do the followir.

1. Focus on the purpose: Help the team remain focused on its purpose,

2. Be a team builder: The leader may actively work on some project tasks himself
but his most important task is the team, not the project. He builds, equips, and
coordinates the team so they can accomplish their purpose and succeed as 3 team

Plan well and effectively utilize resources (people, time, money). He assesses and

utilizes effectively the team members’ abilities.
Run effective meetings. Ensure that the team meets together regularly and that he

meetings are productive.
Communicate effectively. The leader effectively communicates the team vision

and purpose. He also effectively praises good work and gives effective guidance for

improvement of substandard performance.
Promote team harmony by fostering a positive environment. If team members focus

on one another’s strengths instead of weaknesses, conflicts are less likely to arise.
Conflict is not necessarily evil, however. The effective leader must not be afraid of
conflict. He should view conflicts as an Opportunity to improve team performance
and personality, and to refocus it on its purpose.,
7. Foster high levels of performance, creativity, and professionalism. Have a high
vision. Challenge team members to do the impossible, to think creatively, and ©

stimulate one another to high performance.

.Ul

The Entire Team Leads, Too

Like the appf)inted leader, every member should focus on the purpose: °
plan, recognize the gifts of others, contribute to effective meetings, oM™ o
promote a harmonious team environment, and be creative. Ideally, €€% ™
gether with the leader, should build the team with one hand and 1abef 57

v'.-, .
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b X d : CCe
the “PPointed |e. t

a great team
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Leadership Styles

‘.'\( cording to S('h('rlm'rhnrn ‘le
ited by a leader” It jo the
way. There are

adership sruln :
\l - - T “1 | .
“NCy of a leader to

(WO generg] categori aCtor to relate to people in a particular
People-oriented leaders, A taclk : S ‘eadership Style—task-oriented leaders and
purpose and task at hand. He | ris highly concerned about the team’s

5 *L_ sfhe. e dl,’.'- ) x . : f - PR
responsibilities, < L Caretully define the work, assign specific task

results. A People-oriented loadas > Urge task completion, and carefully monitor
€ader is warm and supportive toward team members, de-

velops rapport with the leam, respects the
needs, and shows trustin followers.

et clear work stand

leelings of followers, is sensitive to followers’

For a team, is one style of leadership better than another? A successful team needs
both styles of leadership in some Proportion. Earlier it was stated that a team has X
purpose and a personality. ‘The team must be task-oriented, but it also must cultivate a
team personality and a positive environment in which team performance can flourish.
This is further evidence for the need for individual team members to provide leadership
that complements the lcudvrship of the appointed leader. If the appointed leader tends
to be more task-oriented, the team can balance this with a people-orientation. If the ap-
pointed leader is people-oriented, he will likely need individuals on the team to assi.st
in details of task management. The best leaders welcome complementary leadership

from the teams.

10.6 Team Organizational Structures
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eam the opportunity leader. Most student teams, in part because
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,

. \ » ’ - ’ v . ‘
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he participation of all the memberg
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ture
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| structure where the leader is above the team .
leadership function shifting around th, o,
e arise needing the special expertise of indi,

. ¢ -. . : \
member to member as situation

members.
[he fourth structure shows th . a researcl Its i
structor. The student team may be a design group, a research team, or a coll:

c',’

rive studv unit. The instructor, though not part of the team, will be nearby ang . .
o B Oty important resource to the team. He may be asked to advise the tear.

~~~~~

e relationship between a student léam and ;.

administrative issues, to act as a technical consultant, or to assist in imer\'emm
disciplinary action for a non-performing team member. All teams—in induw},' P
university, and in private organizations—ultimately operate under the authority ?
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1. Traditional Team Structure:

2. Participative Team Structure- The
Top-down direction from leader.

leader is accountable to team
members, receives input from

members, gives direction to members,

=

Yoy ] j

e G W

4. The relationship between a student-
directed team and their instructor.

The leader is alsg 4 partici

pating team
member; the leadershj p

function may
Mong team members,

|

Student
Leader

Instructor
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decide in advance what decision.-m. l:‘ s “N_mgh 't IS recommended that a team
of different e - : 1‘.1 Mg process it wil] yse. the best teams use a variety
Tl s L mgd"“““’”“‘“-'Pt'ndingnn the decision circumstances. The
t;: '(l))“ “:\g ::T;“Tl'ﬁ(‘;m(m ot \,V“.\"" ‘€ams make decisions is summarized l’r()m\u scctinn in
© DOOK, Why Teams Don't Work, by Harvey Robbins and Michael Finley.

darrive
. present g v
discuss their ady

Consensus. A decision by consensus is a decision in which all the team members
find common ground. It does not necessarily mean a unanimous vote, but it does
mean that everyone had an Opportunity to express their views and to hear the views of
others. The process of open sharing of ideas often leads to better, more creative solu-
tions. Unfortunately, achieving consensus can take much time and become unwieldy

for larger teams.

Majority. Another way to make a decision is by majority vote. Take‘a vote and \.Vhatever
receives the most votes wins. The advantage of this approach is that it takes less time than
reaching consensus. Its disadvantage is that it provides for less creative dialogue than con-

:lsus and there will always be a faction—the minority—who lose the vote and may be-
sensus,

come alienated.

ubcommittee—
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| report, George led
1toCAD Drawings
constructon.

ence that their grades

thin , it appears, the team grade. Joe,
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8 and deserves a grade penalty. Chances are,

Team Member
T - —”NNN(! George Jaime Joe Sally
. ’”'( nddl\('f‘: Attends all team meetings, !
*.”.' ‘\"_“B on-tume or early. Dependable,
faithful, reliable.
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EXERCISES AND ACTIVITIES
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