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141 INTRODUCTION

The design and manufacture U[_’ a product is often accomplished as
performed by a concurrent engineering team. As the group members p
pate in the development of a project plan, including a L;mhl‘cm \UJ: T__I,_::_
sion statement, scope of work, schedule, budget, and responsibilities table,
they begin to work as a team. Successful projects can often be traced back tc
eifective teamwork. Similarly, effective teamwork can be traced back to tho-
rough project planning.

We can draw an analogy between project planning and a football team dur-
ing practice sessions, learning new plays on the board during the “chalk-talk.”
and then taking the field to drill individual assignments and hone timing.
When athletes know what they are supposed to do, and how to do it, they have
agood chance at being successful. Similarly, project teams can establish effec-
live teamwork through communication, decision making, collaboration, and

amentals of professional ethics and how

elf-management.
day decision making.

Finally, we will examine the fund
they relate to our project work tasks and every

Fn
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jown Structure. A work breakdawn st

; the major work tanks 1 e (VBS) s 0

:hﬂaﬂ::e.. of sorts. The v_.__ap_“uinﬁ.nm_”“nnn“ﬁ.zﬂ - 4
with subordinate tasksy underneaty, each Hiﬂwauw_..ﬂ
nm__h.-u .n_.. overview of the work 1o he completed, An

A scope of work is a writien detailed ligy o

project. Each level | task i subdivided inyg __n“mhwm ””_.”M.

el 3 and level 4 task descriptions €an be used. Alterna.

s expanded into narrative sentences and paragraphs, Deli.

a8 PrORIEss reports, test 8?«:_... Physical Prototypes, and
are also Beznacaaa. in addition 1o the task description,
the oﬂ.ﬂc;:u.mw to __:.:_E develop the work scope and

resolve potential 3.5::;2;.52::3 before the

work scope is shown in Table 147

Table. The individuals responsible for
will be assisting, are listed _:.. 4 project rey
7 a task have “R” next to their work time
.s key team members and those that assist. An example
is given in Table 143,
Chart. An organization chan
‘team member. The chart helps 1o 1
atability. An example chart for
n in Figure 14.3.

project

each task, as
Ponsibilities 1able
estimate, The table

includes the name and
acilitate communications
4 concurrent engineering

Configuration
design

Detail
design
St

= (Generate alternative concepts Devele

Analyze allernatives Generate

Evaluate alternative Analyze
j Refine

geometry, ang Materiy) .

Project e

Prototype test repons

Liral presentations

=ling

¢ breakdown structure for a typical new

product design project

-



Chepter 14 Projects, Teamwork and Ethics 335

Projeat
manager
Jane Smith

Mechanical Electrical Civil .7..—m==mwn__.=.'.-=m
epgineering | | engincering | | cngineering & industrial
Sara Hughs | | Jill Parsons | | Daye Hart

cngincering,
Sue Gramt

B nization chart for design project lustrating the key project person-
le e.nmw takeholders, such as management or client personnel.

Janning for each work task is assj

er estimate the man-hours, angd
in Emmﬁnm& task and are summarized in the project budget.
Wmmm shown in Table 14.4.

gned to one or more in-
other resources, neces-

_y_.owanﬂ wﬂamnprww:nmgmwcqfo; Huwrw..ﬂ_:ﬁ.m:p___ mxvn:mﬁ Required 1o
Tasks

: Blower Attachment Design

Date: 2i7/04

Description Sr. Engineers Admin.

Hours 3
Problem Formulation N 2 93 1900
eptual Design 9% 6 102 2160
S 1 7 2 5 ¥
m:.m:c: Design 91 8 105 2260
f ic Design 160 9 169 3560
Ay 202 10 212 4440
646 35 681
20 40
$12.920 2 1.400 £ 14320
L2200
A Total Costs: $ 14,520 00

g« A project schedule is a chart that .%__:4.:._,:..9., ;.__,,.c:..r..,..n,,_f,#...,..df

8. In addition, key events are a_c::,;_.r__, including interim _.C,.,.,,_.C,,,_
2port deliverables. The Gantt chart format shows 4.::,_7 7_7./. .7,..
as shown in Figure 14.4. Special events, r_;:_,_;. milestones and
often shown as small diamonds, triangles, or circles.
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called activity network diagramm;

mEWMﬁSENR connected by 2:_“”.., m_cﬁn:
Combinations of paralle] ang Sequeny;
A critical ﬁm:... through (. Netwy,
, simple rules and basic arithmetjc. The nﬂr. Can
time to complete the s&o_n. Network of N_S?_._.E_
review technique (PERT) is an ¢y, ey

’ Mg
ust q.m::.x
al mc—_.e_..

ive measures (o enh Dsion Of the

s quantitativ ance projon,t the
mming is beyond the Scope of this book. _“:n.

| and other aspects of project Manage Ore

ment Can be

5) and Stub et al. (1994).
Mhe last section of a ﬁwo.m@n.ﬂ Plan inyolyes an asge,
ce the project and possible continge, =

e call this activity risk assessmeny | irst,
Two questions that we might 4k are “Whay ;o
 the project?” and “What could prevent yg from
ction projects, for example face Considerg.
t-approval delays, inclemeni Weather, ¢op.
and worker strikes, Design projects face
h or sickness of key personnc. glitches wig
m.u.wmnmz.ah prototypes, testing accidents, and
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The second aspect of the risk nsse

riety of contingency plans. Recq
v

Sment is to consider
n couple of ready fallback plans is ju
g i

ENizing ey risks in a
51 smiar business,
is a road map of what the team should be working on,
plan ks completed, and how much tme and resources 1o de-
have tns h the plan is based on estimates thay may be under or
. __..O...W-. behind schedule, the plan helps the team 1o keep
DB«&G a plan the team has no idea if s “on-track™ or not.
i:—.o—.._“n team may not know where it is going,
aMWW:-.-u.—uwc:. . PR R ] S . .
s S ﬂ.:-..n:.._m.; ﬂ#.—rr a significam amount of information is
..ﬂ-d._nnc Project notebooks can organize and protect data.
Qohuanh”wﬂ.uu, It behooves each te;

v am member to maintain his/

i it L = - 1 - ~ - H - -

_Q—umﬂmﬁnncccr, In addition, a team notebook or file cabinet is
c

re originals of key documents. Notebooks and file cabi-
ed 10 mﬂwo‘na into convenient sections as suggested in Table 14.5,
= ”Hﬂ 4
Org:

Oor worse yet,

5 Example Project Notebook/File Cabinet Sections
14. S —

cation sheet

7¢:n€.=..u___ addresses
Bne_un_ lem formulation
e eering design specifications
3 .M”_.WHMEQ notes

uality
mnwwwwﬂn%mdncnm research, Web)/benchmarks
Pri

jve generation, analyses, and evaluation
Vi

Analysis plan ;
Oo_.-..u.c-wﬂoﬂ_f experiments

i woua for equations, data Spreadsheets

M—wonﬁ”vn,m figures, schematics, drawings
o4 e :
Evaluation plan .
Eyaluations/computations
References/bibliography
. ot ﬂaﬂmﬂmcﬂm:n
| “‘&nﬁ meeting notes
Work breakdown structure
e of work

WMMW“Q schedule and updates

Budget, earned-value analyses

isk assessments .
.ﬂ“”_n sheet— -:ﬁ. of work/team meetin
Punch lists of things 1o be « o
ndor information

5 s bers, addre:
Telephone numbe

Phone conversations notes
“Web site printouts

Product/vendor literature
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g way 10 control the project 1o make sure aur efforts are
vv_.avlunn. Then, we can take Corrective measures as

sis is a widely used project control method that com-

.n—wﬂ.wwmnan EXpenses on a period-by periog basis. The first

e rned-value E.E,J._m.m 15 10 calculate the budgeted cost of
mnn.uq{mu for each time period. If, for SXample, we choose
.ﬁ.ﬂ. - we would take the total amount bud

geted for the work
ver the weeks that we are scheduled. For example, Table

.mwnun:u_. e a:d.a tasks, A, B, and C, Task A is budgeted for
€€ (hat the project team members wil| work evenly over the

_ﬂﬂwr._os it is scheduled. We therefore enter $1.000 per week
M 3. under the column ._.m_uqu,cn work task A, Similarly, let’s
an A _mon work task B begins in week 2 ang finishes at the end
edu p's assume that our work efforts are evenly divided among
dﬁu therefore Em.ﬁlv_ho the $10,500 in $3 500 increments over
ks  We similarly distribute for work task C, which

is scheduled
3 and end at the end of week 8.
oK w.n the weekly budget by adding across the cohumns, aniving at
(WBS), 2-level diagram . M.H 000 for the first week, $4.500 for the second S el
work tasks »

in Table 14.7 and is an accumulation of the weekly amounts,
\ _QHH: Jook at the BCWS column to know what we should have
T BCWS is a measure of the planned amount of work.,

€ is to determine the actual cost of work performed
mﬁ”w_u: the accounting department prepares these amounts as
_u.Hwa accounting department tallies payroll, material,

and
m..w.nn actually expended each week as the project continues.
Value-Analysis Table before the Project Starts (Week #0)
- —
3 -Value Analysis End of Week: #0
Work Task Schedule Cost
IR C Weekly BCWS  BCWP  Variance ACWP

Varnance

1000 1000

3500

3500 2800

3500 2800
2800 2800
2800 2800 )
2800 2800 27500
2R00 2800 30300

10500 16800 30300

0 0

ork together in groups, meeting with our te
pments, coordinate work efforts

am-

0 0
+ and make

‘We also work on individual

assignments by
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jndicate poor performance, such as behing schedule or

jve values indicate good performance, such as ahe ad of

: _o”n..:..-_“.._o_a the ....::E.__.f..:...,._.Js_f_.. spreadsheet to deter-
psures are needed. Let's assume that we have been
f -ﬂu for seven weeks, and we are finishing the earned-value
i week 7, as shown in Table 14.9
gt the schedule variance we see that the e N was behind
ning roject started. Then around week 7 the team began o
-—.-aoﬂu.:.:__::z. the cost variance, we see that the team began
, by eck 4 and especially week 5,
&i_— er uses the weekly earned-value analysis results 1o
g man «.mzn—._ as Assigning more or less personnel Lo the project,
.wﬁzcna.. funds among team members or tasks. The schedule
ears to show that the team is getting back on track with
4 Euﬁm:.._ may finish the project almost on time, but the cost
edule might finish over budget,
7 -.—-n%_ of the BCWS, BCWP, and ACWP
X n_._mnq for weeks 1-4 the BCWP curve was lower than the
see oy that the team was behind schedule, We see that this
: nn.nn—._m_.__w_. they got further behind schedule. At week 6 and 7
ning nqmnoa.w, they are catching up.
e ™ . u._umm: the ACWP curve is close to the BCWP for the early
Pk i : .mnnwmn the team was spending their budget in proportion to the
mh__% ﬁﬁ.?ﬂ:na. The situation worsened

hat.

15 shown in Fig

gap
the

ly into the weekly <olumy, |,
the project are $6y) abeley

1_—‘77.. a
: the budgeted cost of
] for each tas

»/n ,(C—.

in weeks 4-6 but

about 25 percent of tagk A; 25 pe
the first row of the BCwp colum, e

le variance and the cost cm:m”_.
e Ce, for

at the

value Analysis for End of Week #7

ed-Value Analysis

End of Week: ) #1 }
AcE = wgw |mn$~.w ( Work Task Schedule Cost
14 1) C Weekl BCWS BCWP Varnance ACWP Variance
s Hw ce M._ . anance £
ce = BCWP ~ACWpP = i
000 (142 5 5 50
<) 1000 1000 750 250 GO0 L
B0 81,000 = 5250 3500 4500 5500 4800 700 4500 300
51 . i _ . 200
nce = $750-$600= $150 _ 3500 2800 7300 12800 10800 2000 11000 ,
S 3500 2800 6300 19100 17300 1800 18300 1000
of how much work we accomplish, 1 2800 2800 21900 18900 3000 23500 4600
E lan i Shed ; 28 247 227 200K 25600 2500
planned. Since we had planne : 2800 2800 24700 22700 2000 256
i E&SE 31000 of i 2800 2800 27500 26955 545 29355 240
Qi e schiedule variance e, tha 200 2800 T
mOre Progress in the coming yeep, y

of how much we spent in relatio

10500 16800 30300
= . = n to _.HCS.. :
the work accomplished. Since we sp,

uld have [N G 93 8

L of work we paid $600 for, ye are under _ 9765 14280 26955
we might spend some of it oy extra help —
tive cost variance would me

an that we
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_ of Teamwork

1 executed offensive play in football o identify some of the

ol or teamwork. 3.p.n quarterback receives the recom-

“ihe head coach. During the huddle, the quarterback ex-
lineup, SpoOls an opportunity 1o run a different play, and
parterback calls for the hike, the team simultaneously

in a coordinated fashion. Individual team members

) put with a common purpose of scoring. Blockers pro-

ate 70 as he drops back into the pocket for a pass. A halfback
fake a running play. As one receiver sprints from the

to 8 S an opening and adapts his running pattern. The quar-
he uwﬁ..:: in his direction. The receiver successfully catches

d the goal line with his teammates blocking a path in
is ic:-no:r___:osca running skills he dodges the last tack-
down. Now that was teamwork!

ot teams and sports teams exhibit a number of common
be classified into four major categories (McGourty and
nication, decision making, collaboration, and self-

e

can 3
N mim
0 Hv. co

Goan._ﬂsmnm:cs is the means by which we exchange infor-

™ P cam members. The .ﬁcm_.”.ﬁ,g..nx communicated his observa-

Cwp MNU 7 ..B = fine, n.:nﬂm.au‘.gfnm .,Ez_.,.::mmn of m:. opportunity. He also
ng ; : ed the timing of the hike, preventing an offside penalty.

:. :n&nmﬂ ..,_._.aa_.,.-. ‘ .
numavnnm were watching and listening and came to the aid of

 of the BCWS. BCWP, 4,
s schedule variance. The gap pe, ACwp

Ween the gl

perform a project reviey.
and what we could have e Teflecy

: d
for future use. Archiva] mumoﬂmmmoﬂa:
L

< forms of nOBE.Sst:.:E.. ,._ucfam mﬁo..mm,: and written messages.
o ﬂm_ﬂ _ommunicator f:.m.ﬁm.:a .ﬂ.:._.,:.. :,_; preparing better oral presenta-
B lopefully proven: them 2o cay w:_M < jocuments ,.cr: r? rﬂ.:.,”? .Ec.:go,;:a? and reports. And an
B croicct o . om Maky, : unicator will take speciiic actions to make himself or herself
ing Tesources on it ang j .. " Ea_.am o , .

® AVailgh)e he . skills are an important aspect of good communication. The
& hates had their “heads up,” watching and listening to the play
: Wwithout their .._.n..;.E_,.,:,_%... the play might have ended differently.
Eofessional football or business, we can find people who “miss the
they are not listening carefully or paying attention.

, have complementary skills 5 . :
B ¥ + SRS and kpgyw. ; . individual skill, something th: > have ¢
: and hold each other e OWledge. ] e is an individual skill, something that we have control over.

team, for example, will have .
: P sac H._:J.:J.m Wi ) “ au?? ._H” YAO0E | » Ajesiiecs ; o
areas such as sales, marketing el th Hear the play?  Engage in only one discussion at a time.
. . o 53 sineen { 7 . . . \ ' 5 #
ing engineering, production, ang EZ:E:E_W nect. Empathize with the speaker. Show interest in what is being said.
successful product. They also gre MUty with appropriate body language, and refrain from interrupting.
of the fellow team members. 9 i .
i however. In team sports, for ey Tl
o S5, ﬁ./r:._:w._ﬁa W & o o
e : : » We ething missing’
teamwork breaks down. with Personality som 2
attention to the game. Engineering design

account. . hine that we can improve. Listening guidelines include:

on what is being said. Do we understand the message completely?

0 ]

{eep control of our emotions. React to the ideas or facts not to the
o1 presenting them. Try not to jump to any conclusions.

;



L L IR TR ™ P P ——_———— T Y WA

wains hiave membsers et s TR

s lvew

whvw 1
‘_:t.-___:.i.-_.:. (TTHL
w! g LT
ihers i all e dewis

e I
O !
g el et N

Aoeisbom mak g wnd

Oy team

bm LT 4! gollaharation, v
s i
LT " b -.‘:-r ah il W votlid nlsa
il
bl meed 10 comnggg, e ; y 1 . y 8% iy

- ol the L T . lve
0 have oy o), = 5 " Ny ree
y 1T i Pwmeone betleg
i aaking Begine . B it g wo oan
e selivities oy _.._ Waviy, . -r___:.__ i Table 1410 1
s "oyl
pran i% e Wling .. Taly i -_-i___ fepidbimek o Wil lomimwienk
on #ftort. Pov example o, " ' - 1
Wy
" il !._?.___.._._.::.. " ™ U TR
- %—!_‘.:..:.3._.. .:._..._..

i person, thereby pronecting

_g omive 1 onah " ot T L i __..,._. In il e Vo ey Yeam

% i:.“ e 1 ' o . -—U_—-—_fr:__r T RCL oreflectiom nre potent voods that W W
" ‘—h‘.ﬂ& the preitine g iy _ ..__..

£ ﬂ!ﬁ@_ﬂhuﬂhh_ PIOPare o . ¥, e e
W!E

selootion. Varios . .

ting, and oonsenss. . : _ { prwrh /
7] ‘t‘ﬂ I—w:whk::_—_ of the lé Am's . | wratinied

company. Nomv-effoctivg to8m. J _.. 8 ”

4 %—2‘2* It the team iy .___r:a.r.__.: .. “

5

s teams will be decisive ang 4., om

View and approvil.

o .\.gu:n process, whicl Chn o
If the team decides 1o |y,

feam member has the power %,
fteam uses a “majority vote iy,
ity loses. Ignoring the minoriy’s |

fand concisely

ed on facts

occurs when h...._n.w feam _._?__.u:..m_::_.;__l_f5 eXami - 3, | Completes individual tasks thoroughly
a course of action that does compr _:5 all o . - 14, | Completes individual tasks on time
%Wﬂﬂ The mhuﬁﬂOmn? .m_.e_.nm everyone ,.:_.:fn any el 15. | Asks for help when needed

= while recognizing that in some S:..E:;.: 9ppor. —

o be made. While a team member may ; Slance,

knows why, and moreover, agre 10t

es of Team Development

ibit effective collaboration haye Membe 43 - t expect a group of football players to
team, work cooperatively and cc:m:co_wcz.s_ _ Moaw the first day of practice. Neither can we expect a business
» and support fellow team En:&naa_w. __._.Eo. same. A professional team will practice their skills until they
:.H&En%cmﬁmnwm | And the receiver .mou“ ¥ or the game. Unfortunately, few business teams have the same
res w:&MWQEMMMMmOWW&%ﬁMMMﬂW_ﬁ.c:M.G for 5 3 .. . Business team Ea_ﬂjﬂ,y usually r_j.c/_cf.% their skills of m_o..ﬁﬂic%._,,-
SIIES 50 that i sion making, collaboration, and self-man agement on-the-j0b.

elops over time. We don
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desipnnted
g, Ve oy
Boanyone fvom

po puilty.
E-_@ﬁr @ g-!i:_.
ik ;...%3_9._..:.::.
gg..aﬂ: of the project regu _.__:..:_,:.;:,. )
_59-.- however, we do find thyg
Luckman presented o model desgy
i SRR d performing (1965),
arming, &n _
y of a project, participants :z:..__.:.::
} S swhat anxi
Gy m members, Somew anxiousyy,
_Buﬁmﬂﬁsccn. the nature of the tasks (g, p,,,
3 and the personalities and Work

[

il e

% and __L;_.._ Lo

g oan apenda will ¢
weomplish w
follow

e any meeting., By execut
1L expects to aec nplish, the
L puidelines, however, are recommended

[avin
ption I

M“. the Leam .5
oy Lo take. |
its execution:

this stage. members begin to realize g .

Buw.uﬁn differences in individual :......:___c._.,,._:“H._:_
. magaeauba k._,__n_ 6333__.2 ::_,4_ _....,_n_ zC___ per

the group to try and “do it alone.” T

ine this stage members begin o cooperyye Vit o

Coming late to a meeting wastes the othey participants’ time

e O
fr tful.

& (lisrespec ) _ ¥
Q.E.:E. listening skills. Understand first. before trying
e CfICY ywmg

1o be un

. dividual o ach od : : :
understand and .dmwuwha:wqumﬁ_b_c.:av:..,:.m:_z : £ Eihe .x.a:i.ﬁ..‘:r;. Help keep the meeti & on time and on topic.
i : focus on con Qdals an comn e e i y .
begin to standards of behayi... un . . We should neves wing it” If we are presenting an aoce
¢ evolve acceptable stan Chavior, ¢, preparee L an agen

. roles and resolving conflict. And slow]y should be ready for our listeners. It may be the only ¢

ic, WE B
; m_orzm aACross.

m|nce Lo

stage the team is productive and s; Atisfa o
e accountability for their actions ang e

jes are conducted in an atmospher
licts are resolved openly and effective
roles. :

& .‘nhﬁ__. not fiction. If facts are not available. try 1o reschedule {1
kuch that an informed and factual decision can be made.

e

R action. Encourage a consensus decision and mo & on

minutes. Record key topics, decisions made, and action

action 0¢ laken.
t aspect of Tuckman’s model is thy, most or, hext agenda. Before participants leave discuss tentative topics. tim S
me four stages. They are destined to form ”HW:E sresenters. hacedih
re, we should recognize that our (e, ::.,,,E“,.:.ﬂa. § s. The other .
levolve. And more importantly, v need t .%w m off cell phones. The other meet S Parlicipants are 515 1)
0 work ging. We should not let any personal calls interrupt the m 1Q

wasting their time.



CRapel 14 Profecs. Tesmircana Buics: 40

engineers may do,
-h.quﬁau!c? N o : :
€ B rinciples of the ASME r:»__n.n:.ﬂrnr:h that if we want
B:-_ P the integrity, honor, and dignity of the profession we
‘_innM e and skill for the enhancemem of human welfare.
qowle m_.. be accomplished by being honest, impartial, and
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