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Abstract

This report reviews the needs for teaming skills in the engineering workplace
and discusses why these same skills can contribute to improving the educational
process. The report also includes a Team Training Workbook that contains
exercises designed to take teams of participants through the stages of team
development and the principles of effective team performance. A Facilitator's
Guide is included to provide instructors with additional information to help insure
the success of the exercises in the Workbook.
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Teams in Engineering Education

Introduction

The Slow Evolution of Teams in the Workplace
in 1966, Warren Bennis, a well-known business professor and consultant to

multinational companies and governments throughout the world, published an
essay entitled "The Coming Death of Bureaucracy" that contained the following
predictions about the demise of the hierarchical structure then common to nearly
all organizations [see Chapter 4 of Bennis (1993)]:

Organization
The social structure of organizations of the future will have some unique'
characteristics. The key word will be 'temporary." There will be adaptive, rapidly
changing temporary systems. These will be task forces organized around problems
to be solved by groups of relative strangers with diverse professional skills. The
groups will be arranged on an organic rather than mechanical model; they will
evolve in response to a problem rather than to programmed role expectations. The
executive thus becomes a coordinator or linking pin" between various task forces.
He must be a man who can speak the polyglot argot of research, with skills to be
evaluated not vertically according to rank and status, but flexibly and functionally
according to skill and professional training. Organizational charts will consist of
project groups rather than stratified functional groups. . .

Adaptive, problem-solving, temporary systems of diverse specialists, linked together
by coordinating and task-evaluating executive specialists in an organic fluxthis is
the organization form that will gradually replace bureaucracy as we know it. . . .

Organizational arrangements of this sort may not only reduce the intergroup conflicts
mentioned earlier; they may also induce honest-to-goodness creative collaboration.

Motivation
The organic-adaptive structure should increase motivation and thereby
effectiveness, because it enhances satisfactions intrinsic to the tasks. There is a
harmony between the educated individual's need for tasks that are meaningful,
satisfactory and creative and a flexible organizational structure.

I think that the future I describe is not necessarily a "happy" one. Coping with rapid
change, living in temporary work systems, developing meaningful relations and then
breaking themall augur social strains and psychological tensions. Teaching how to
live with ambiguity, to identify with the adaptive process, to make a virtue out of
contingency, and to be self directing these will be the tasks of education, the goals
of maturity, and the achievement of the successful individual."

Nearly 30 years of hindsight now make clear how profound Bennis'
predictions were when the predictions are compared to current reality in the
business world. Flatter organizations, movement to Total Quality Management
(TQM) principles, more use of self-directed teams, and Senge's (1989) learning
organization ideas are but a few of the signs of an emergence Bennis' perceived
culture. Typical of the comments currently being heard from leaders in industry
are the following:

Teams in Engineering Education I; 1



The engineering curriculum will have been redesigned so that it adequately prepares
students to meet the demands of the present and future engineering workplace and
life in a complex technologicei society. Specifically it will:

emphasize teamwork as well as individual effort;
instill a sense of the social and business context and the rapidly changing,
globally competitive nature of today's engineering;

While it may be necessary and important to develop the interpersonal skills of
engineering students so that they can smoothly transition into the workplace, the
early development of these skills holds great potential for enabling improved
academic performance. Many educational elements within the engineering
curriculum are best experienced by the students when they work in teams. This is
certainly true of capstone design courses where faculty try to simulate the
engineering workplace, but with the recent interest in active learning pedagogies, it
is also true on a much wider scale.

The traditional approach to team building in academe is to put three to five
students together and to let them "work it out" on their way to solving a problem.
A better approach is to prepare the students with some instructional elements that
will generate an appreciation of what teaming (as opposed to just working in
groups) involves, and to foster the development of interpersonal skills that aid in
team building and performance.

Purpose of this Work
The purpose of this work was to explore the reasons behind the recent

emergence of a desire on the part of employers to have the educational system
develop students' skills in teamwork. With a better understanding of this need, the
develorr.cnt team was to explore the role of teaming in the lower division
engineering curriculum and to create modules that would be useful in educating
students about the function and efficient performance of teams. This included
developing students' interpersonal skills and using some of the tools that enable
teams to function effectively.

This narrative section of the report provides some of the background
concerning teaming and describes how teaming may fit into the engineering
curriculum. The major sections that follow this narrative present exercises that
cover the differences between groups and teams and explore some of the elements
that are a part of effective teaming. The exercises, applicable in the classroom,
will take teams of participants through the stages of team development and the
principles of effective team functioning. The format is one in which the
participants would form teams and actively engage the materials.

Teams in Engineering Education
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More importantly, it caused the team to realize that the needs that are impelling
non-academic institutions to this new culture are also needs that education has.

The Nature of Most Modern Engineering Tasks
The literature on group dynamics includes a typology for classifying tasks that

are generally encountered by groups [Steiner (1972)]. The first classification in
this typology distinguishes between whether or not a task being classified can be
divided:

Can the task be subdivided? The task is referred to as:
Divisible, if it can be divided so that team members may work on the parts,

or
Unitary, if it cannot be divided and must be accomplished by one person.

The second classification in this typology distinguishes between the goals of
the task being classified:

What is the goal of the task? The task is referred to as:
Optimizing, if the purpose is to produce the best possible product, or
Maximizing, if the purpose is to produce as much as possible.

The third classification in the typology distinguishes between the various ways
that members of the team contribute to the final outcome:

How are individual efforts combined to yield the team product? The task is
referred to as a:
Conjunctive, if all members must succeed in order for the team to succeed,
Disjunctive, if, when one member succeeds, the entire team succeeds,
Additive , if the sum total of all efforts is important,
Compensatory, if one member's extra effort makes up for another member's

reduced effort,
Discretionary, if the team can decide how individual efforts relate to team

performance.

The research of Katzenbach and Smith (1993) has verified the appropriateness
of teams when "a specific performance objective requires collective work and real
time integration of multiple skills, perspectives, or experiences," i.e., when the
tasks are divisible, optimizing, and conjunctive. Indeed, many of the tasks
encountered in the practice of engineering, such as managing, designing, and
improving manufacturing processes and products, are divisible, optimizing, and
conjunctive. Thus, engineering tasks generally match Katzenbach and Smith's
performance objectives, and require team-oriented approaches.

Teams in Engineeri.ig Education 1)) 5



taught traditionally (i.e. primarily with lectures and individual homework
assignments), students taught by cooperative learning techniques tend to exhibit
longer information retention, better performance on exams, higher grades, stronger
critical thinking and problem-solving skills, more positive attitudes toward the
subject and greater motivation to learn it, better interpersonal and communication
skills, and higher self-esteem.

The pedagogy of cooperative learning yields less than optimum results when
the tasks assigned to the groups are inappropriate and/or when the students do not
possess the skills or attitudes to enable them to work with one another. Building
the interpersonal skills of students enables them to benefit more from this active
pedagogy.

Most students have experienced functioning in compensatory task efforts
when they have worked in groups at some point in their education. Either they
have done most of the work for the whole group or they have contributed less than
their fair share to the group's effort. For this reason, students are often hesitant
about group activityin fact, they may strenuously object to being asked to work
in groups again. Industry is seeing the effects of this dislike. For optimum group
performance in cooperative learning environments, the instructor should structure
the group's objective so that it involves the efforts of everyone on the team. In this
way, interdependence within the group is built. In the typology of team tasks, this
is closely related to designing divisible, optimizing, conjunctive tasks.

Design courses offer excellent opportunities for team activity on divisible,
optimizing. conjunctive tasks. Good interpersonal skills of all members, combined
with well-structured problems, are fundamental in bringing to fruition a good
design.

Links with the Quality Movement
As might be obvious from the first section of this report, the evolution of

teams in industry is linked to the acceptance and spread of the quality culture first
started by W. Edwards Deming, Joseph M. Juran, and A. Feigenbaum. Although
there are some cases in which the implementation of the quality movement has
failed, there are several things that make the movement so persistent. First of all it
espouses a philosophy that improvements can always be madethe search for
these improvements never ends. Second, actions must be supported by data that
verify that implemented changes are, in fact, real improvements. This requirement
is intended to supplant the all-too-common "seat of the pants" approach to
implementing a plan, wherein data are never collected to verify whether the
implementations are working. Third, is the idea that process improvement teams
must have representation from the people who participate in the process. This
requirement is intended to supplant the concept that people who plan and evaluate
processes can be segregated from the people who actually run and participate in a
process. This latter and out-dated concept originated with Frederick Taylor, the

Teams in Engineering Education
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courses to contribute to the process being used. These tools essentially
redistribute control from those who are very articulate and/or domineering, thus
empowering all members.

The remaining tools in the "seven new quality tools" above are useful in upper
division courses (e.g., in capstone design courses), and should not be overlooked.

Changes in the Engineering Core Curriculum
Since the grant period began in the fall of 1992, the engineering core

curriculum at Arizona State University has been extensively discussed and
debated. It was originally planned that the development of teaming modules under
this program would be used in a new sophomore-level course intended to follow
an existing freshman-level engineering design course in which the students worked
individually. However, as the development team gained knowledge about the
teaming process and the role it could play in improving the educational experience,
it soon became apparent that the freshman course could and should start the
development of teaming skills. This did not rule out the inclusion of a sophomore-
level course in the curriculum, but it was decided that teaming should begin in the
freshman course.

During the 1992-93 academic year various modules that might be used to
teach teaming skills were tested and improved in several courses and in an ASEE
Annual Conference workshop conducted by members of the ASU team. The
testing is briefly described in a 1Pter section. After each trial, the modules were
improved to make them more effective and efficient to deliver.

During the fall semester of 1993, a team-based version of the freshman course
was piloted. The pilot version of this freshman course retained most of the design
elements that existed in the original version, for they lent themselves well to team-
type tasks. These are discussed elsewhere [McNeill et al. (1990)].

The teaming elements used in the pilot course were the exercises that can be
found in the Team Training Workbook included with this report and discussed in
the next section. They included the jigsaw exercise on team dynamics, the
survival exercise, the team role exercise and the exercise of anticipating potential
problems and establishing corrective norms. The tools that were used in these
exercises included brainstorming, the affinity diagram, the process check, and the
modified nominal group technique, all of which are included in the Appendix of
the workbook portion of this report.

The freshman students were able to understand this material and put it to use.
They became aware that there will naturally be problems that arise as their teams
advance and that there will be periods of performance and maintenance. In
addition, they had anticipated what some of these problems might be and had
explored strategies for mitigating these anticipated problems. With this training
they became better team members.

Teams in Engineering Education



collection of experts from other expert groups to forma "functional teams," each
member of which is an expert in a different aspect of team formation and
operation. Each member of these new teams then teaches the material to the other
members of the team. That is, each member of a functional team brings a piece of
the jigsaw back from the expert groups to the functional team. Upon completion
of the exercise, all team members should have some knowledge and understanding
of all the topics.

There are five different pieces provided for the jigsaw in Section 1, thus
accommodating up to five different "expert" groups. The five topics are:

1) Stages of Team Development;
2) Six Types of Team Decisions;
3) Recurring Phases in Task-Performing Teams;
4) Sources of Power in Teams; and
5) Five Issues to be Considered in Team Building.

The instructional strategy for Section 1 calls for the instructor to carefully
choose the number of participants to be placed into each expert group. Although
expert groups can accommodate from two to about six people, the ideal size is four
or five. When the expert groups are too small (less than three) or too large (above
six), active participation and learning decrease considerably. It is preferable to
cover only four of the expert topics with larger expert groups (say, five or six) than
to have very small groups (say, one or two) cover all five. If the number of
participants forces the expert group size above six participants, the facilitator
should form two or more groups on each expert topic.

Section II of the workbook presents exercises that demonstrate that team
performance can exceed individual performances. This section begins with an
exercise that is done independently by each individual in the team. It next presents
a mini-lecture on structure for meetings and role assignments, and moves on to
anticipating problems that might emerge when people attempt to work together.
The teams then revisit and redo the exercise that had originally been conducted by
individuals. The section ends by comparing team performance with the individual
performance.

3 If these materials are to be used as a part of a class in which teams have already been defined and are
expected to function later in the course, it is best to ensure that members of any one functional win
not all become experts in the same subject. That is, the instructor should devise the expert groups so
that each contains only one member from each of the functional teams that will be expected to
perform later in the course. An easy way of accomplishing this is to have the members of each
functional team count off (1 through n, where n is the number of expert topics the instructor wishes to
cover in the jigsaw exercise. If the number of members on a team exceeds n, the count should recycle
when the number n is reached.) At the conclusion of this counting exercise all of the people who are
is would assemble in the same location, all of the people who are 2's would assemble in the same
location, etc., in order to become experts in their appointed topics.

Teams in Engineering Education * 1



Sophomore-Level Course: Several of the modules under development at the
time were tested in a sophomore-level set of 3 courses that was taught using
the NSF/Texas A&M University integrated engineering sciences courses
{Erdman et al. (1992)]. Two of the courses in the sequence were taught in
the fall of 1992 and one course was taught in the spring of 1993.
Lessons learned: The modules improved the students' skills at teaming.
The probLms seemed to be greatly reduced, although some problems, such
as strong personalities, seemed to persist. The need to continually reinforce
the use of the material, especially in the second semester of the set of
courses, was identified.

Freshman-Level Course: A new version of ASU's freshman design course, a
curriculum element in the engineering program for the last 30 years (it was
last significantly modified in 1985), was piloted in fall semester of 1993 as
a course in which teaming was required. Three sections are being
scheduled for fall of 1994. The pilot class of 14 students used all of the
materials found in the workbook portion of this report. The students
benefited from an introduction to the development of teams. Only one of
the four teams had major problems in the final project at the end of the
semester. Other teams were able to work together to get the project done.
Lessons learned: Beginning early in the program is the correct philosophy.
Also, the materials in the workbook portion of this report are appropriate
for freshmen.

These modules have also been used in faculty workshops for the purposes of
(a) making faculty aware of team skills and how these develop and (b) providing
them with exercises that they could use in the classroom to improve the
performance of their students. These workshops are listed below:

Team Building Workshop (Session 0453), ASEE, 100th Annual Conference
and Centennial Celebration, University of Illinois, Urbana/Champaign, June
21, 1993. 19 attendees from 19 institutions.

Special Teaming Workshop for the Foundation Coalition, Mission Palms
Hotel, Tempe, AZ, July 22-24, 1993. About 40 attendees (total) from all
member institutions participated in this training. These institutions are:
Arizona State University, Mesa Community College, Rose-Hulman Institute
of Technology, Texas A&M University, Texas A&M University at
Kingsville, Texas Women's University, and the University of Alabama at
Tuscalossa.

Teams in Engineering Education 13



administration (listed in the previous section) and who have continued to work
with the them as ASU attempts to grow its own new culture.

ASU's knowledge of teaming and active learning strategies contributed greatly
to the successful coalescing and funding of the Foundation Coalition under the
NSF Engineering Eduution Coalition program. This Coalition consists of
Arizona State University, Mesa Community College, Rose-Hulman Institute of
Technology, Texas A&M University, Texas A&M University at Kingsville, Texas
Women's University, and the University of Alabama at Tuscaloosa. The pre-
award workshop listed ;n the previous section has done much to make the
mamgement and operation of the Coalition more efficient and effective.

The visit to Mt. Edgecumbe High School led to one of the development team
members spending the Fall E: rnester 1993 at this high school. The purpose was
to better understand how quality principles are being applied there so that similar
programs might be accelerated in other places.

Several of the workshops attended by the development team were also
attended by K-12 teachers :nd administrators, leading to linkages being
?stablishcd that would not have been possible otherwise. For example,
relationships \with at least three Phoenix-area schools have been established,
resulting in joint projects being initiated between the University faculty and the
schools.

Summary
Altheugn the exercises in the workbook portion of this report demonstrate the

importance of teams and impart some of the skills and knowledge that are
necessary for good team performance, these skills and knowledge are not sufficient
to cause teamf tr operate at a high level of proficiency. Sufficiency requires, in

perfc mance challenges that are "clear and compelling" (Katzenback and
S nith (1993r and tasks that are divisible, optimizing, and conjunctive. As stated
rrevionsly, rr ost engineering design is now recognized as an activity fitting these

require,nents, implying that it is done best by using teams of specialists who
v.oply their kills comurrently rather than sequentially by each specialist in turn
throv...ng th.., d' sign "over the wall" to the next specialist. With the U.S. trying to
become Ir....ire compet3:ive in the global economy, the "clear and compelling"
nature cif ngineering design and production is also self evident. Thus, presuming
the knowledge. and sk; tfr of teaming are present in the participants, the conditions
for sufficieris'7 are pre,;ent

The experi,nce of team responsible for this study has shown that
knowledge of and 41"tention to the ham process lead to a greater percentage of
teams being succel.sfnl in academe This conclusion seems to be independent of
whether the "team:" are short -term groups actively learning together in content-
or:.ented classes oi long-term team, working on design projects in capstone

Teams in Er.gtneennc Education r 15
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 d
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 m
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 d
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 p
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 m
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.
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 m
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e 
te

am
. T

hi
s 

pa
tte

rn
 s

om
et

im
es

 lo
ok

s 
pa

rt
ic

ip
at

or
y,

 b
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t f
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f c
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 m
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 p
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 m
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 o
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itm
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.
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 c
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 m
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 c
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 d
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l o
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 c

um
be

rs
om

e 
be

ca
us

e
no

w
 e

ve
ry

on
e 

ha
s 

a 
ve
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 b
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 d

ec
is

io
n 

qu
al

ity
 a

nd
 th

e
hi

gh
es

t l
ev

el
 o

f c
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 d

is
cu

ss
ed

 a
nd

 r
ef

in
ed

 u
nt

il
a 

co
ns

en
su

s 
is

 a
tta

in
ed

. T
ha

t m
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 d
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t c
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 m
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 c
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 o
f t

ea
m

de
ve

lo
pm

en
t, 

th
ey

 m
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at
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 d
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 c
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 d
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 d
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 d
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 o
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 p
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 b
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l c
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 p
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 d
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 d
es

ig
na

te
d 

or
 e

le
ct

ed
 le

ad
er

, a
m

ili
ta

ry
 c

om
m

an
de

r,
 a

 m
an

ag
er

, a
ll 

ha
ve

 le
gi

tim
at

e 
po

w
er

, p
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 b
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 c
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 b
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 r
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 c
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ith

in
 c

le
ar

co
nt

in
ge

nc
ie

s 
an

d 
gu

id
el

in
es

.
3.

 C
oe

rc
iv

e 
P

ow
er

. T
hi

s 
is

 th
e 

po
w

er
 to

 a
dm

in
is

te
r 

pu
ni

sh
m

en
t f

or
 n

on
co

m
pl

ia
nc

e.
 F

in
es

, s
us

pe
ns

io
ns

,
un

de
si

ra
bl

e 
as

si
gn

m
en

ts
, v

er
ba

l a
bu

se
, r

id
ic

ul
e,

 a
re

 a
ll 

ex
am

pl
es

 o
f p

un
is

hm
en

t o
r 

co
er

ci
ve

 p
ow

er
. T

he
ap

pl
ic

at
io

n 
of

 c
oe

rc
iv

e 
po

w
er

 u
su

al
ly

 le
ad

s 
to

 c
om

pl
ia

nc
e,

 b
ut

 a
ls

o 
ge

ne
ra

te
s 

re
se

nt
m

en
t, 

ne
ga

tiv
e

em
ot

io
na

lit
y,

 a
nd

 d
is

lik
e 

fo
r 

th
e 

pe
rs

on
 w

ho
 e

m
pl

oy
s 

it.
4.

E
xp

er
t

P
ow

er
. T

hi
s 

fo
rm

 o
f p

ow
er

 is
 b

as
ed

 o
n 

th
e 

kn
ow

le
dg

e,
 s

pe
ci

al
 s

ki
ll,

 tr
ai

ni
ng

, o
r 

ex
pe

rie
nc

e 
of

 th
e

pe
rs

on
. W

he
n 

a 
pe

rs
on

's
 e

xp
er

tis
e 

is
 k

no
w

n 
to

 th
e 

te
am

, i
nf

lu
en

ce
 w

ith
in

 th
at

 a
re

a 
of

 e
xp

er
tis

e 
is

 w
el

l
ac

ce
pt

ed
. T

he
 u

se
r 

of
 e

xp
er

t p
ow

er
 m

us
t f

in
d 

a 
ba

la
nc

e 
be

tw
ee

n 
be

in
g 

ha
ug

ht
y 

an
d 

be
in

g 
to

o 
hu

m
bl

e.
B

ra
gg

in
g 

ab
ou

t y
ou

r 
sk

ill
s 

do
es

n'
t e

st
ab

lis
h 

us
ef

ul
 e

xp
er

t p
ow

er
, b

ut
 e

xp
er

t p
ow

er
 c

an
't 

be
 u

se
d

if 
no

 o
ne

kn
ow

s 
ab

ou
t i

t.
5.

 R
ef

er
en

t
Po

w
er

.
T

hi
s 

is
 p

ow
er

 b
as

ed
 o

n 
th

e 
pe

rs
on

's
 a

ttr
ac

tiv
en

es
s 

an
d 

qu
al

iti
es

 a
s 

a 
hu

m
an

 b
ei

ng
. I

t i
s

ca
lle

d 
"R

ef
er

en
t"

 b
ec

au
se

 te
am

s 
m

em
be

rs
 u

se
 th

is
 p

er
so

n 
as

 a
 p

oi
nt

 o
f r

ef
er

en
ce

 in
 d

ev
el

op
in

g 
th

ei
r 

ow
n

pe
rs

on
al

iti
es

. R
ef

er
en

t p
ow

er
 d

ep
en

ds
 u

po
n 

de
ve

lo
pi

ng
 p

os
iti

ve
 r

el
at

io
ns

hi
ps

 w
ith

 te
am

 m
em

be
rs

. I
t i

s 
no

t
si

m
pl

y 
m

ut
ua

l a
ttr

ac
tio

n,
 b

ut
 a

 r
el

at
io

ns
hi

p 
th

at
 in

cl
ud

es
 a

 k
in

d 
of

 m
en

to
rin

g 
an

d 
gu

id
an

ce
 th

at
 is

 p
os

si
bl

e
be

ca
us

e 
on

e 
pe

rs
on

 w
an

ts
 to

 le
ar

n 
fr

om
 th

e 
ot

he
r.

T
he

 u
se

 o
f p

ow
er

 in
 te

am
s 

is
 a

n 
on

go
in

g 
pr

oc
es

s.
 T

he
 s

ou
rc

es
 o

f p
ow

er
 th

at
 a

re
 r

 o
st

 u
se

fu
l t

o
le

ad
er

s 
an

d 
fa

ci
lit

at
or

s 
ar

e 
ex

pe
rt

 p
ow

er
 a

nd
 r

ef
er

en
t p

ow
er

. T
he

y 
pr

od
uc

e 
in

flu
en

ce
 a

nd
 c

ha
ng

e 
in

 a
 p

os
iti

ve
w

ay
, a

nd
 m

in
im

iz
e 

re
si

st
an

ce
 a

nd
 n

eg
at

iv
ity

. R
ew

ar
d 

an
d 

le
gi

tim
at

e 
po

w
er

 c
an

 a
ls

o 
be

 u
se

d 
ef

fe
ct

iv
el

y 
an

d 
in

a 
po

si
tiv

e 
w

ay
. C

oe
rc

iv
e 

po
w

er
 o

fte
n 

qu
ic

kl
y 

pr
od

uc
es

 th
e

de
si

re
d

be
ha

vi
or

, b
ut

 le
ad

s 
to

 o
th

er
, u

nd
es

ira
bl

e
co

ns
eq

ue
nc

es
.
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5.
 F

iv
e 

Is
su

es
 to

 b
e 

C
on

si
de

re
d 

in
 T

ea
m

 B
ui

ld
in

g 
(P

ag
e 

1 
of

 2
)

T
ea

m
 b

ui
ld

in
g 

ex
er

ci
se

s 
ar

e 
ve

ry
 im

po
rt

an
t i

n 
th

e 
de

ve
lo

pm
en

t o
f b

as
e 

te
am

s,
 ta

sk
-o

rie
nt

ed
 te

am
s 

th
at

 w
ill

 w
or

k
to

ge
th

er
 fo

r 
an

 e
xt

en
de

d 
pe

rio
d 

of
 ti

m
e 

on
 a

 c
om

pl
ex

 p
ro

je
ct

. E
xp

er
ie

nc
es

 d
es

ig
ne

d 
to

 fa
ci

lit
at

e 
te

am
 d

ev
el

op
m

en
t

sh
ou

ld
 b

e 
fo

cu
se

d 
on

 s
om

e,
 if

 n
ot

 a
ll,

 o
f f

iv
e 

is
su

es
, n

um
be

rs
 1

, 2
, &

 3
 o

f w
hi

ch
 fo

llo
w

 o
n 

th
e 

ne
xt

 tw
o 

pa
ge

s.
1.

 In
te

rd
ep

en
de

nc
e

T
hi

s 
is

 th
e 

is
su

e 
of

 h
ow

 e
ac

h 
m

em
be

r's
 o

ut
co

m
es

 a
re

 d
et

er
m

in
ed

, a
t l

ea
st

 in
 p

ar
t, 

by
 th

e 
ac

tio
ns

 o
f t

he
 o

th
er

m
em

be
rs

. T
he

 s
tr

uc
tu

re
 o

f t
he

 te
am

 ta
sk

 s
ho

ul
d 

be
 s

uc
h 

th
at

 it
 r

eq
ui

re
s 

co
op

er
at

iv
e 

in
te

rd
ep

en
de

nc
e.

 F
un

ct
io

ni
ng

in
de

pe
nd

en
tly

 o
f o

th
er

 te
am

 m
em

be
rs

, o
r 

co
m

pe
tin

g 
w

ith
 th

em
 s

ho
ul

d 
le

ad
 to

 s
ub

-o
pt

im
al

 o
ut

co
m

es
 fo

r 
th

e 
en

tir
e

te
am

. B
ot

h 
th

e 
le

ar
ni

ng
 ta

sk
 a

nd
 th

e 
te

am
-b

ui
ld

in
g 

ta
sk

 s
ho

ul
d 

ha
ve

 s
uc

h 
a 

st
ru

ct
ur

e.
 T

as
ks

 th
at

 r
eq

ui
re

 th
e

su
cc

es
sf

ul
 p

er
fo

rm
an

ce
 o

f s
ub

ta
sk

s 
by

 a
ll 

te
am

 m
em

be
rs

 a
re

 c
al

le
d 

di
vi

si
bl

e,
 c

on
ju

nc
tiv

e 
ta

sk
s.

 T
he

 te
am

-b
ui

ld
in

g
ex

er
ci

se
 s

ho
ul

d 
be

 s
tr

uc
tu

re
d 

so
 th

at
 th

e 
te

am
 b

ec
om

es
 a

w
ar

e 
of

, a
nd

 e
xp

er
ie

nc
es

 th
ei

r 
in

te
rd

ep
en

de
nc

e.
2.

 G
oa

l S
pe

ci
fic

at
io

n
It

is
 v

er
y 

im
po

rt
an

t f
or

 te
am

 m
em

be
rs

 to
 h

av
e 

co
m

m
on

 g
oa

ls
 fo

r 
te

am
 a

ch
ie

ve
m

en
t, 

as
 w

el
l a

s 
to

co
m

m
un

ic
at

e 
cl

ea
rly

 a
bo

ut
 in

di
vi

du
al

 g
oa

ls
 th

ey
 m

ay
 h

av
e.

 S
om

e 
te

am
 b

ui
ld

in
g 

se
ss

io
ns

 c
on

si
st

 e
nt

ire
ly

 o
f g

oa
l

cl
ar

ifi
ca

tio
n 

ex
er

ci
se

s.
 T

he
 p

ro
ce

ss
 o

f c
la

rif
yi

ng
 g

oa
ls

 m
ay

 w
el

l e
ng

ag
e 

al
l o

f t
he

 is
su

es
 o

n 
th

is
 li

st
. I

nd
ee

d,
 s

ha
re

d
go

al
s 

is
 o

ne
 o

f t
he

 d
ef

in
iti

on
al

 p
ro

pe
rt

ie
s 

of
 th

e 
co

nc
ep

t "
te

am
."

 A
 s

im
pl

e,
 b

ut
 u

se
fu

l, 
te

am
 b

ui
ld

in
g 

ta
sk

 is
 to

as
si

gn
 a

 n
ew

ly
 fo

rm
ed

 te
am

 th
e 

ta
sk

 o
f p

ro
du

ci
ng

 a
 m

is
si

on
 a

nd
 g

oa
ls

 s
ta

te
m

en
t.

3.
 C

oh
es

iv
en

es
s

T
hi

s 
te

rm
 r

ef
er

s 
to

 th
e 

at
tr

ac
tiv

en
es

s 
of

 te
am

 m
em

be
rs

hi
p.

 T
ea

m
s 

ar
e 

co
he

si
ve

 to
 th

e 
ex

te
nt

 th
at

m
em

be
rs

hi
p 

in
 th

em
 is

 p
os

iti
ve

ly
 v

al
ue

d;
 m

em
be

rs
 a

re
 d

ra
w

n 
to

w
ar

d 
th

e 
te

am
. I

n 
ta

sk
-o

rie
nt

ed
 te

am
s 

th
e 

co
nc

ep
t

ca
n 

be
 d

iff
er

en
tia

te
d 

in
to

 tw
o 

su
bc

on
ce

pt
s,

 s
oc

ia
l c

oh
es

iv
en

es
s 

an
d 

ta
sk

 c
oh

es
iv

en
es

s.
 S

oc
ia

l c
oh

es
iv

en
es

s 
re

fe
rs

to
 th

e 
bo

nd
s 

of
 in

te
rp

er
so

na
l a

ttr
ac

tio
n 

th
at

 li
nk

 te
am

 m
em

be
rs

. A
lth

ou
gh

 a
 h

ig
h 

le
ve

l o
f s

oc
ia

l c
oh

es
iv

en
es

s 
m

ay
m

ak
e 

te
am

 li
fe

 m
or

e 
pl

ea
sa

nt
,

it
is

 n
ot

 h
ig

hl
y 

re
la

te
d 

to
 te

am
 p

er
fo

rm
an

ce
. N

ev
er

th
el

es
s,

 th
e 

pa
tte

rn
s 

of
in

te
rp

er
so

na
l a

ttr
ac

tio
n 

w
ith

in
 a

 te
am

 a
re

 a
 v

er
y 

pr
om

in
en

t c
on

ce
rn

. T
ea

m
-b

ui
ld

in
g 

ex
er

ci
se

s 
th

at
 h

av
e 

a
co

m
po

ne
nt

 o
f f

un
 o

r 
pl

ay
 a

re
 u

se
fu

l i
n 

al
lo

w
in

g 
at

tr
ac

tio
n 

bo
nd

s 
to

 d
ev

el
op

. T
as

k 
co

he
si

ve
ne

ss
 r

ef
er

s 
to

 th
e 

w
ay

 in
w

hi
ch

 s
ki

lls
 a

nd
 a

bi
lit

ie
s 

of
 th

e 
te

am
 m

em
be

rs
 m

es
h 

to
 a

llo
w

 e
ffe

ct
iv

e 
pe

rf
or

m
an

ce
. E

xe
rc

is
es

 th
at

 r
eq

ui
re

 th
e

ap
pl

ic
at

io
n 

of
 th

e 
sk

ill
s 

th
at

 w
ill

 b
e 

ne
ce

ss
ar

y 
fo

r 
co

m
pl

et
io

n 
of

 th
e 

te
am

 a
ss

ig
nm

en
t, 

bu
t r

eq
ui

re
 th

em
 in

 a
 le

ss
de

m
an

di
ng

 s
itu

at
io

n,
 a

llo
w

 th
e 

te
am

 m
em

be
rs

 to
 a

ss
es

s 
on

e 
an

ot
he

r's
 ta

le
nt

s.
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5.
 F

iv
e 

Is
su

es
 to

 b
e 

C
on

si
de

re
d 

in
 T

ea
m

 B
ui

ld
in

g 
(P

ag
e 

2 
of

 2
)

co
ns

id
er

at
io

n 
of

 th
e 

ne
xt

 is
su

e,
 th

e 
de

ve
lo

pm
en

t o
f t

ea
m

 m
em

be
r's

 r
ol

es
 a

nd
 o

f t
he

 n
or

m
s 

th
at

 g
ov

er
n 

ro
le

 e
na

ct
m

en
t.

4.
 R

ol
es

 a
nd

 N
or

m
s

A
ll 

te
am

s 
de

ve
lo

p 
a 

se
t o

f r
ol

es
 a

nd
 n

or
m

s 
ov

er
 ti

m
e.

 In
 ta

sk
 o

rie
nt

ed
 te

am
s,

 it
 is

 e
ss

en
tia

l t
ha

t t
he

 r
ol

e 
st

ru
ct

ur
e

en
ab

le
s 

th
e 

te
am

 to
 c

op
e 

ef
fe

ct
iv

el
y 

w
ith

 th
e 

re
qu

ire
m

en
ts

 o
f t

he
 ta

sk
. W

he
n 

th
e 

ta
sk

 is
 d

iv
is

ib
le

 a
nd

 c
on

ju
nc

tiv
e,

 a
s 

ar
e

m
os

t o
f t

he
 im

po
rt

an
t t

ea
m

 ta
sk

s 
in

 o
ur

 s
oc

ie
ty

, t
he

 a
ss

ig
nm

en
t o

f r
ol

es
 to

 m
em

be
rs

 w
ho

 c
an

 p
er

fo
rm

 th
em

 e
ffe

ct
iv

el
y 

is
es

se
nt

ia
l. 

A
ct

iv
e 

co
ns

id
er

at
io

n 
of

 th
e 

ro
le

 s
tr

uc
tu

re
 c

an
. b

e 
an

 im
po

rt
an

t p
ar

t o
f a

 te
am

-b
ui

ld
in

g 
ex

er
ci

se
. I

n 
so

m
e

co
op

er
at

iv
e 

le
ar

ni
ng

 d
es

ig
ns

, i
t i

s 
th

e 
in

st
ru

ct
or

's
 in

te
nt

io
n 

to
 r

ot
at

e 
ta

sk
 r

ol
es

 s
o 

th
at

 a
ll 

te
am

 m
em

be
rs

 e
xp

er
ie

nc
e,

 a
nd

le
ar

n 
fr

om
, a

ll 
ro

le
s.

 E
ve

n 
th

en
, i

t i
s 

im
po

rt
an

t t
ha

t t
he

 n
or

m
, i

n 
th

is
 c

as
e 

im
po

se
d 

by
 th

e 
in

st
ru

ct
or

, g
ov

er
ni

ng
 th

e
as

si
gn

m
en

t o
f r

ol
es

 is
 u

nd
er

st
oo

d 
an

d 
ac

ce
pt

ed
 b

y 
te

am
 m

em
be

rs
. N

or
m

s 
ar

e 
th

e 
ru

le
s 

go
ve

rn
in

g 
th

e 
be

ha
vi

or
 o

f t
ea

m
m

em
be

rs
, a

nd
 in

cl
ud

e 
th

e 
re

w
ar

ds
 fo

r 
be

ha
vi

ng
 in

 a
cc

or
d 

w
ith

 n
or

m
at

iv
e 

re
qu

ire
m

en
ts

, a
s 

w
el

l a
s 

th
e 

sa
nc

tio
ns

 fo
r 

no
rm

vi
ol

at
io

ns
. N

or
m

s 
w

ill
 d

ev
el

op
 in

 a
 te

am
, w

he
th

er
 o

r 
no

t t
he

y 
ar

e 
ac

tiv
el

y 
di

sc
us

se
d.

 T
he

 n
or

m
s 

th
at

 g
ov

er
n 

m
os

t
co

op
er

at
iv

e 
le

ar
ni

ng
 te

am
s 

ar
e 

im
po

se
d 

by
 th

e 
in

st
ru

ct
or

, b
ut

 th
at

 d
oe

s 
no

t p
re

cl
ud

e 
a 

te
am

 b
ui

ld
in

g 
as

si
gn

m
en

t i
n

w
hi

ch
 th

os
e 

no
rm

s,
 a

s 
w

el
l a

s 
so

m
e 

th
at

 a
re

 s
pe

ci
fic

 to
 a

 te
am

, a
re

 d
is

cu
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ed
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nd
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te
d.
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om
m

un
ic

at
io

n
E

ffe
ct

iv
e 
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te

rp
er
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na

l c
om

m
un

ic
at

io
n 

is
 v

ita
l t

o 
th

e 
sm

oo
th

 fu
nc

tio
ni

ng
 o

f a
ny

 ta
sk

 te
am

. T
he

re
 a

re
 m

an
y 

w
ay

s 
of

fa
ci

lit
at

in
g 

th
e 

le
ar

ni
ng

 o
f e

ffe
ct

iv
e 
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m

m
un

ic
at

io
n 

sk
ill

s.
 A

ct
iv

e 
lis

te
ni

ng
 e

xe
rc

is
es

, p
ra

ct
ic

e 
in

 g
iv

in
g 

an
d 

re
ce

iv
in

g
fe

ed
ba

ck
, p

ra
ct

ic
e 

in
 c

he
ck

in
g 

fo
r 

co
m

pr
eh

en
si

on
 o

f v
er

ba
l m

es
sa

ge
s,

 a
re

 a
ll 

ai
m

ed
 a

t d
ev

el
op

in
g 

sk
ill

s.
It

is
 a

ls
o

im
po

rt
an

t f
or

 a
 te

am
 to

 d
ev

el
op

 a
n 

ef
fe

ct
iv

e 
co

m
m

un
ic

at
io

n 
ne

tw
or

k;
 w

ho
 c

om
m

un
ic

at
es

 to
 w

ho
m

; i
s 

th
er

e 
an

yb
od

y 
"o

ut
of

 th
e 

lo
op

?"
 N

or
m

s 
w

ill
 d

ev
el

op
 g

ov
er

ni
ng

 c
om

m
un

ic
at

io
n.

 D
o 

th
os

e 
no

rm
s 

en
co

ur
ag

e 
ev

er
yo

ne
 to

 p
ar

tic
ip

at
e,

 o
r 

do
th

ey
 a

llo
w

 o
ne

 o
r 

tw
o 

do
m

in
an

t m
em

be
rs

 to
 c

la
im

 a
ll 

th
e 

"a
ir 

tim
e?

" 
T

ea
m

 b
ui

ld
in

g 
ex

er
ci

se
s 

ca
n 

fo
cu

s 
on

 s
ki

ll
de

ve
lo

pm
en

t, 
ne

tw
or

k 
de

si
gn

, a
nd

 n
or

m
s,

 b
ut

 e
ve

n 
w

he
n 

th
e 

ex
er

ci
se

 is
 fo

cu
se

d 
on

 a
no

th
er

 is
su

e,
 c

om
m

un
ic

at
io

n 
is

ha
pp

en
in

g.
 W

at
ch

 it
! S

ha
pe

 it
!

S
um

m
ar

y: Is
su

es
 4

 &
 5

, a
lo

ng
 w

ith
 is

su
es

 1
, 2

, &
 3

, a
re

 n
ot

 in
te

nd
ed

 to
 p

re
se

nt
 a

 s
er

ie
s 

of
 te

am
-b

ui
ld

in
g 

ex
er

ci
se

s.
 R

at
he

r,
th

ey
 a

re
 in

te
nd

ed
 to

 h
el

p 
yo

u 
ev

al
ua

te
 th

e 
po

te
nt

ia
l e

ffe
ct

iv
en

es
s 

of
 a

n 
ex

er
ci

se
 y

ou
 d

es
ig

n,
 o

r 
on

e 
th

at
 y

ou
 fi

nd
 in

 th
e

nu
m

er
ou

s 
so

ur
ce

s 
av

ai
la

bl
e.

 T
ea

m
 b

ui
ld

in
g 

is
 n

ot
 a

 s
ilv

er
 b

ul
le

t f
or

 fi
xi

ng
 d

ys
fu

nc
tio

na
l t

ea
m

s,
 o

r 
as

su
rin

g 
th

at
 a

ll 
of

 y
ou

r
te

am
s 

w
ill

 w
or

k 
w

el
l. 

T
ea

m
 b

ui
ld

in
g 

ex
er

ci
se

s 
ca

n 
be

 h
el

pf
ul

 in
 d

ev
el

op
in

g 
ef

fe
ct

iv
e 

ta
sk

-o
rie

nt
ed

 te
am

s,
 if

 th
ey

 a
re

se
le

ct
ed

 to
 e

na
bl

e 
te

am
s 

to
 e

xp
lo

re
 th

e 
is

su
es

 id
en

tif
ie

d 
in

 th
is

 o
ut

lin
e.

Ji
gs

aw
 P

ie
ce

 #
5 

(P
ag

e 
2 

of
 2

)
)

1-
Ii_



N
®

 N
M

_ 
IN

N
N

M
I

IN
S

 M
I I

=
 M

N
 N

O
 IN

N
 N

M
 R

N
 IN

N
 E

-

h

.
it0

0 
#f

ie
ou

s

T
oo

ls
 U

se
fu

l i
n 

T
ea

m
P

ro
ce

ss
in

g
A

 n
um

be
r 

of
 to

ol
s 

ha
ve

 b
ee

n 
de

ve
lo

pe
d 

to
 p

ro
vi

de
 a

st
ru

ct
ur

e 
w

hi
ch

 fa
ci

lit
at

es
 te

am
 d

is
cu

ss
io

n,
 e

xp
lo

ra
tio

n
of

 id
ea

s,
 a

nd
 d

ec
is

io
n 

m
ak

in
g.

 E
xa

m
pl

es
 in

cl
ud

e:

S
ev

en
 P

la
nn

in
g 

T
oo

ls
 o

f t
he

 Q
ua

lit
y 

M
ov

em
en

t
A

ct
iv

ity
 N

et
w

or
k 

D
ia

gr
am

In
te

rr
el

at
io

ns
hi

p 
D

ig
ra

ph
P

rio
rit

iz
at

io
n 

M
at

rix
T

re
e 

D
ia

gr
am

O
th

er
s

A
ge

nd
a 

P
la

nn
er

**

C
on

se
ns

og
ra

m
F

is
hh

on
e 

D
ia

gr
am

H
is

to
gr

am
s

In
te

gr
at

iv
e 

A
na

ly
si

s 
D

ia
gr

am
M

od
ifi

ed
 N

om
in

al
 G

ro
up

 T
ec

hn
iq

ue
P

ar
et

o 
C

ha
rt

P
rio

rit
iz

at
io

n 
M

at
rix

R
un

 C
ha

rt
s

**
In

fo
rm

at
io

n 
is

 in
 th

is
 w

or
kb

oo
k

...
.

A
-

t

,S
om

eU
se

fu
lT

oo
ls

A
ffi

ni
ty

 D
ia

gr
am

**

M
at

rix
 D

ia
gr

am
P

ro
ce

ss
 D

ec
is

io
n 

P
ro

gr
am

 C
ha

rt

B
ra

in
st

or
m

in
g

**

D
ep

lo
ym

en
t F

lo
w

 C
ha

rt
F

or
ce

 F
ie

ld
 A

na
ly

si
s 

**
Im

pa
ct

/C
ha

ng
ab

ili
ty

 (
9-

S
qu

ar
e)

Is
su

e 
B

in
 *

*

M
ul

tiv
ot

in
g

P
.E

.R
.T

. C
ha

rt
P

ro
ce

ss
 C

he
ck

 *
*

S
ta

bi
lit

y 
C

ha
rt

**

S
ou

rc
e:

T
he

 M
em

or
y 

Jo
gg

er
 P

lu
s+

, G
O

A
LJ

Q
P

C
, 1

3 
B

ra
nc

h 
S

tr
ee

t,
M

et
hu

en
, M

A
 0

18
44

. 5
08

-6
85

-3
90

0,
 F

ax
 5

08
-6

85
-6

15
1

m
w

m
or

te
oN

s:
pn

w
s4

A
w

m
,k

w
ty

.:-
0:

:-
.,.

...
.,,

as
ils

w
m

2s
cm

m
,m

ed
w

m
,m

sm
aA

e,
A

tm
w

zm
IA

,
vs

se
:

.
4.

t



M
I

IIM
I

N
M

am
 o

w
 w

e 
m

e 
as

 s
o 

ow
N

o
on

I=
am

...
 ..

 ..
.

.
..

..
.

T
oo

ls
 &

an
co

us

A
ffi

ni
ty

 P
ro

ce
ss

P
ur

po
se

T
o 

or
ga

ni
ze

 la
rg

e 
se

ts
 o

f i
te

m
s 

(m
or

e 
th

an
 tw

en
ty

 it
em

s)
 in

to
 s

m
al

le
r 

se
ts

 o
f r

el
at

ed
 it

em
s

S
te

ps
1.

 T
he

 r
ul

es
 o

f b
ra

in
st

or
m

in
g 

ar
e 

fo
llo

w
ed

 b
ut

 e
ac

h 
id

ea
 is

 w
rit

te
n 

(in
 s

ev
en

 w
or

ds
 o

r 
le

ss
 u

si
ng

 a
 v

er
b

an
d 

a 
no

un
) 

on
 a

 s
el

f-
ad

he
si

ve
 P

os
t-

it 
no

te
 o

r 
ca

rd
.

2.
 A

fte
r 

al
l t

he
 id

ea
s 

ha
ve

 b
ee

n 
ge

ne
ra

te
d 

an
d 

en
te

re
d 

on
 th

e 
P

os
t-

its
, p

os
t a

ll 
th

e 
P

os
t-

its
 o

n 
a 

w
al

l
or

 b
oa

rd
. D

is
cu

ss
 th

e 
P

os
t-

its
 to

 c
he

ck
 if

 th
er

e 
ar

e 
an

y 
qu

es
tio

ns
ab

ou
t w

ha
t a

ny
 o

f t
he

 P
os

t-
its

sa
y 

or
 m

ea
n.

3.
 T

ea
m

 m
em

be
rs

 n
ow

 s
ile

nt
ly

 m
ov

e 
th

e 
P

os
t-

it 
ca

rd
s 

ar
ou

nd
, g

ro
up

in
g 

ca
rd

s 
w

hi
ch

 h
av

e 
an

 a
ffi

ni
ty

,
to

ge
th

er
.

4.
 If

 d
is

ag
re

em
en

t e
xi

st
s 

w
he

n 
gr

ou
pi

ng
, m

ak
e 

co
pi

es
 o

f t
he

 c
on

te
st

ed
 c

ar
d 

an
d 

pl
ac

e 
in

 m
or

e 
th

an
on

e 
gr

ou
p.

5.
 W

he
n 

th
e 

gr
ou

pi
ng

 h
as

 s
to

pp
ed

, d
is

cu
ss

 e
ac

h 
gr

ou
pi

ng
 to

 d
et

er
m

in
e 

w
ha

t i
t i

s 
th

at
 r

el
at

es
 a

ll 
th

e
ca

rd
s.

 W
rit

e 
a 

he
ad

er
 c

ar
d 

fo
r 

ea
ch

 g
ro

up
 w

hi
ch

 c
ap

tu
re

s 
th

e 
th

em
e 

an
d 

fe
el

in
g 

of
 th

e 
ca

rd
s.

6.
 If

 th
er

e 
ar

e 
si

ng
le

 id
ea

 c
ar

ds
 th

at
 d

o 
no

t f
it 

w
el

l w
ith

 th
e 

ot
he

r 
id

ea
s,

 h
av

e 
th

e 
te

am
 d

ec
id

e 
if 

th
ey

sh
ou

ld
 b

e 
ke

pt
.

t4
3

rr
,

.
..



%
.3

;
7%

,/f
:::

:
",

;,3
,';

>

S
.

-

I
.

.
-

-

.

-
-

U

'

:3
rP

s:
M

A
S

ss
<

'{k
:M

kn
k-

'3
.t.

"'

I

/ fir
I. I-

 -

A
ge

nd
a 

N
an

ne
r

lb
.

0 
0

7.
0

-

-

.
I.

t
3

w
s:

..k
m

.w
w

w
-\

m
im

m
m

on
tw

x.
m

.,

4.
t

' 4
O

s



M
I 

M
I 

M
N

 I
N

N
 M

®
 M

I
01

11
1

I=
 O

M
E

M
I 

M
I 

M
IN

I
O

M
 M

I 
M

I 
E

ll

an
em

ia

B
ra

in
st

or
m

in
g

P
ur

po
se

T
o 

ge
ne

ra
te

 a
 h

ig
h 

vo
lu

m
e 

of
 id

ea
s 

in
 a

 n
on

-a
na

ly
tic

al
 m

an
ne

r 
w

hi
ch

 p
er

m
its

 th
e

id
ea

s 
of

 o
ne

 in
di

vi
du

al
 to

 s
tim

ul
at

e 
th

e 
id

ea
s 

of
 th

e 
ot

he
r 

in
di

vi
du

al
s 

in
 th

e 
te

am

S
te

ps

1.
 D

ef
in

e 
an

d 
w

rit
e 

ou
t a

 q
ue

st
io

n 
(t

op
ic

) 
fo

r 
w

hi
ch

 y
ou

 d
es

ire
 a

 la
rg

e 
nu

m
be

r 
of

an
sw

er
s

2.
 S

ile
nt

ly
 g

en
er

at
e 

an
d 

w
rit

e 
do

w
n 

a 
lis

t o
f i

de
as

. W
he

n 
it 

se
em

s 
m

os
t t

ea
m

 m
em

be
rs

ha
ve

 s
to

pp
ed

 a
dd

in
g 

to
 th

ei
r 

lis
ts

, s
ha

re
 th

e 
lis

ts
 a

nd
 c

on
tin

ue
 to

 g
en

er
at

e 
id

ea
s 

as
th

ey
 o

cc
ur

.

3.
 R

ec
or

d 
th

e 
in

fo
rm

at
io

n 
as

 g
iv

en
 (

i.e
., 

do
 n

ot
 p

ar
ap

hr
as

e)
.

4.
 D

o 
no

t c
rit

ic
iz

e 
id

ea
s 

or
 p

eo
pl

e.

5.
 S

tr
iv

e 
fo

r 
flu

en
cy

 o
f i

de
as

 b
y 

bu
ild

in
g 

(p
ig

gy
ba

ck
in

g)
 o

n 
th

e 
gi

ve
n 

id
ea

s.

6.
 S

tr
iv

e 
fo

r 
a 

m
ax

im
um

 n
um

be
r 

of
 id

ea
s.

7.
 S

tr
iv

e 
fo

r 
fle

xi
bi

lit
y 

of
 id

ea
s.

 W
el

co
m

e 
w

ild
 id

ea
s 

w
hi

ch
 c

an
 a

ct
 a

s 
tr

ig
ge

rs
 to

st
im

ul
at

e 
br

ea
kt

hr
ou

gh
s 

in
to

 n
ew

 d
ire

ct
io

ns
.

14
7

A
B

ra
in

st
or

m
in

g

,,,
,K

vt
,:z

:,:
::.

:,<
M

M
O

t:s
M

SM
.;,

1,
:',

...
W

ft
`n

M
A

M
O

V
T

,i,
"M

V
`M

tu
aA

r,
M

M
,::

44
' .

)§
.4

,W
42

:4
1,

%
:



U
N

 N
M

I M
N

 IN
N

 O
M

 M
N

11
11

1
N

M
I

11
11

M
I M

N
 N

M
IM

1
11

1 
M

N
 I=

 N
g

'
'

.

an
 A

.

se
ef

la
ne

ou
s

C
od

e 
of

 C
oo

pe
ra

tio
n

E
V

E
R

Y
 m

em
be

r 
is

 r
es

po
ns

ib
le

 fo
r 

th
e 

te
am

's
 p

ro
gr

es
s 

an
d

su
cc

es
s.

A
tte

nd
 a

ll 
se

ss
io

ns
 a

nd
 b

e 
on

 ti
m

e.
Li

st
en

 to
 a

nd
 s

ho
w

 r
es

pe
ct

 fo
r 

th
e 

co
nt

rib
ut

io
ns

 o
f o

th
er

m
em

be
rs

; b
e 

an
 a

ct
iv

e 
lis

te
ne

r.
C

rit
ic

iz
e 

id
ea

s,
 n

ot
 p

er
so

ns
.

R
es

ol
ve

 c
on

fli
ct

s 
co

ns
tr

uc
tiv

el
y.

P
ay

 a
tte

nt
io

n
-
av

oi
d 

di
sr

up
tiv

e 
be

ha
vi

or
.

A
vo

id
 d

is
ru

pt
iv

e 
si

de
 c

on
ve

rs
at

io
ns

.
O

nl
y 

on
e 

pe
rs

on
 s

pe
ak

s 
at

 a
 ti

m
e.

E
ve

ry
on

e 
pa

rt
ic

ip
at

es
--

 n
o 

on
e

do
m

in
at

es
.

B
e 

su
cc

in
ct

, a
vo

id
 lo

ng
 a

ne
cd

ot
es

 a
nd

 e
xa

m
pl

es
.

N
o 

ra
nk

 in
 th

e 
ro

om
.

A
tte

nd
 to

 y
ou

r 
pe

rs
on

al
 c

om
fo

rt
 n

ee
ds

 a
t a

ny
 ti

m
e 

bu
t m

in
im

ze
te

am
 d

is
ru

pt
io

n.
H

A
V

E
 F

U
N

.
A

da
pt

ed
 fr

om
 th

e 
B

oe
in

g
C

om
m

er
ci

al
 A

irp
la

ne
 G

ro
up

14
.



IM
O

M
E

I 
O

M
 N

M
 M

®
 N

E
 M

I 
R

R
 M

O
 M

O
al

l
M

N
 M

I 
M

®
 M

il

1

T
oo

ls
 &

an
eo

us

C
om

pa
ris

on
 M

at
rix

C
on

ve
ni

en
t f

or
 r

at
in

g 
cr

ite
ria

 o
r 

op
tio

ns

C
re

at
e 

a 
ta

bl
e 

(m
at

rix
) 

w
ith

 th
e 

pr
op

os
ed

 c
rit

er
ia

as
 b

ot
h 

ro
w

 a
nd

 c
ol

um
n 

he
ad

in
gs

S
ta

rt
in

g 
w

ith
 th

e 
fir

st
 r

ow
, c

om
pa

re
 th

e 
ro

w
cr

ite
rio

n 
w

ith
 e

ac
h 

co
lu

m
n 

cr
ite

rio
n 

un
til

 y
ou

re
ac

h 
th

e 
rig

ht
 h

an
d 

si
de

 o
f t

he
 m

at
rix

F
or

 e
ac

h 
co

m
pa

ris
on

 e
nt

er
 in

 th
e 

m
at

rix
 th

e
va

lu
e

9 
if 

th
e 

ro
w

 c
rit

er
io

n 
is

 m
uc

h 
m

or
e 

im
po

rt
an

t
5 

if 
th

e 
ro

w
 c

rit
er

io
n 

is
 s

om
ew

ha
t m

or
e 

im
po

rt
an

t
1 

if 
th

e 
ro

w
 a

nd
 c

ol
um

n 
cr

ite
ria

 a
re

 a
bo

ut
 e

qu
al

1/
5 

if 
th

e 
ro

w
 is

 s
om

ew
ha

t l
es

s 
im

po
rt

an
t

1/
9 

if 
th

e 
ro

w
 is

 v
er

y 
m

uc
h 

le
ss

 im
po

rt
an

t
R

ep
ea

t f
or

 a
ll 

ro
w

s
A

dd
 u

p 
th

e 
ro

w
s

--
hi

gh
 s

co
re

s 
im

pl
y 

m
or

e
im

po
rt

an
t c

rit
er

ia
M

tn
'

.s
k

'0

C
om

pa
ris

on
 M

at
rix

I
A

- 
14

".
g



N
M

I M
I M

IN
I O

M
 M

O
 IN

N
M

IM
I

11
11

11
11

11
11

I=
 O

M
 M

I 1
11

1
O

M
 M

N
 N

M
I U

R

D
ep

lo
ym

en
t F

lo
w

ch
ar

t
C

on
st

ru
ct

io
n 

P
ro

ce
du

re
1.

 Id
en

tif
y 

st
ep

s 
fo

r 
co

m
pl

et
in

g 
th

e 
ac

tu
al

 p
ro

ce
ss

 in
th

e 
or

de
r

th
ey

 o
cc

ur
2.

 U
se

 fl
ow

ch
ar

tin
g 

sy
m

bo
ls

 (
se

e 
ne

xt
 p

ag
e)

 to
 d

ia
gr

am
th

e 
st

ep
s

in
 th

e 
ac

tu
al

 p
ro

ce
ss

3.
 C

on
ne

ct
 th

e 
sy

m
bo

ls
 w

ith
 a

rr
ow

s 
in

di
ca

tin
g 

pr
oc

es
s

flo
w

4.
 R

ew
or

k 
th

e 
flo

w
ch

ar
t b

y 
ad

di
ng

 th
e 

pe
op

le
 d

im
en

si
on

5.
 S

tr
et

ch
 m

ee
tin

g 
ov

al
s 

to
 in

cl
ud

e 
al

l m
ee

tin
g 

pa
rt

ic
ip

an
ts

6.
 ^

ra
w

 r
ec

ta
ng

ul
ar

 s
ym

bo
ls

 u
nd

er
 p

er
so

n 
of

 p
rim

ar
y

re
sp

on
si

bi
lit

y
-

in
di

ca
te

 in
pu

t o
f o

th
er

s 
by

 u
se

 o
f c

irc
ul

ar
sy

m
bo

ls
 u

nd
er

 th
ei

r 
na

m
es

 c
on

ne
ct

ed
 w

ith
 a

 li
ne

 a
nd

 a
rr

ow
 to

th
e 

re
ct

an
gu

la
r 

sy
m

bo
l

7.
 P

la
ce

 d
ec

is
io

n 
di

am
on

d-
sh

ap
ed

 s
ym

bo
ls

 u
nd

er
 in

di
vi

du
al

in
vo

lv
ed

 in
 th

e 
de

ci
si

on
 p

ro
ce

ss

15
3

. .

.
.

.
.



Ii

.
.

I D
ep

lo
ym

en
t F

lo
w

ch
ar

t

0 
0

,"
/"

,
"

41
-5

`
iA

V
`z

,M
.4

5'
;k

':O
s

S
IM

Is
al

ex
\W

W
W

W
W

W
W

I.S
4$

,,?
.::

+
~

3W
in

z4

%
.*

4



V
sz

,M
nr

c,
"z

6m
,.*

'
fi

r

,
,

A
lb

"

I

.
41

.
.

4
al

.
"

<
it

W
-k

iI
4,

Y
V

"
..1

.; 
e

tW
,S

'e
2e

eV
 ;:

.`
nt

<
PV

 %
I.

F
oc

us
 o

n 
F

ac
iff

r 
S

ig
na

l



11
11

N
M

I
IN

N
 O

M
 M

B
 M

S
 N

M
 O

M
 M

I O
M

 N
M

I M
B

 IN
N

M
IN

IM
O

 M
I N

M
 a

ll
11

11
11

. '
 .

:
:::

:::
:::

:::
:

T
O

.O
se

e 
ne

ou
s

F
or

ce
 F

ie
ld

A
na

ly
si

s

P
ur

po
se

A
 fo

rc
e 

fie
ld

 a
na

ly
si

s 
he

lp
s 

te
am

s 
fin

d 
ou

t w
ha

t i
s 

dr
iv

in
g,

 s
lo

w
in

g,
 o

r 
no

t a
llo

w
in

g 
ch

an
ge

. T
he

 to
ol

he
lp

s 
a 

te
am

 to
 w

or
k 

to
ge

th
er

, t
o 

fin
d 

a 
st

ar
tin

g 
po

in
t f

ro
m

 w
hi

ch
 to

 ta
ke

 a
ct

io
n,

 a
nd

 to
 s

ho
w

 b
ot

h 
si

de
s

of
 th

e 
ch

an
ge

 is
su

e.

S
te

ps
1.

 O
n 

a 
bo

ar
d 

or
 la

rg
e 

pi
ec

e 
of

 p
ap

er
 d

ra
w

 a
 v

er
tic

al
 li

ne
 d

ow
n 

th
e 

m
id

dl
e 

an
d 

a 
ho

riz
on

ta
l l

in
e 

ac
ro

ss
 th

e
pa

pe
r 

ne
ar

 th
e 

to
p

2.
 L

ab
el

 th
e 

le
ft 

co
lu

m
n 

P
ro

m
ot

in
g 

an
d 

th
e 

rig
ht

 c
ol

um
n 

P
re

ve
nt

in
g

3.
 B

ra
in

st
or

m
 e

nt
rie

s 
fo

r 
th

e 
le

ft 
ha

nd
 c

ol
um

n.

4.
 B

ra
in

st
or

m
 e

nt
rie

s 
fo

r 
th

e 
rig

ht
 h

an
d 

co
lu

m
n.

P
ro

m
ot

in
g

P
re

ve
nt

in
g

15
9

A
F

or
ce

 F
ie

ld
 A

na
ly

si
s

.,:
..S

tT
g,

i,:
$`

..M
.T

.M
tiV

kn
?;

...
..M

.M
M

V
.1

,1
,!.

.1
:X

:M
t"

?'
''



N
M

 S
IM

 M
N

 M
I

E
M

I
IM

M
 M

B
 M

I N
M

 M
N

 IM
O

N
M

I
M

M
I1

it
'

St
e 

al
t t

iO
U

S

Im
pa

ct
 C

ha
ng

ea
bi

lit
y 

A
na

ly
si

s
P

ur
po

se
T

hi
s 

to
ol

 h
el

ps
 p

rio
rit

iz
e 

a 
se

t o
f o

pt
io

ns
S

te
ps

1.
R

ev
ie

w
 th

e 
ta

bl
es

 o
n 

th
e 

ne
xt

 p
ag

e 
fo

r 
po

ss
ib

le
 m

ea
ni

ng
s 

of
 Im

pa
ct

 a
nd

C
ha

ng
ea

bi
lit

y
2.

R
an

k 
ea

ch
 o

pt
io

n 
on

 im
pa

ct
 a

nd
 c

ha
ng

ea
bi

lit
y 

us
in

g 
th

e 
fo

llo
w

in
g 

sc
al

es
:

If 
op

tio
n 

w
er

e 
im

pl
em

en
te

d 
(o

r 
pr

ob
le

m
 e

lim
in

at
ed

) 
w

ha
t i

m
pa

ct
 w

ou
ld

 th
is

 h
av

e?
1 

=
 L

itt
le

 Im
pa

ct
2 

=
 S

om
e 

Im
pa

ct
3=

 C
on

si
de

ra
bl

e 
Im

pa
ct

H
ow

 d
iff

ic
ul

t w
ill

 it
 b

e 
to

 im
pl

em
en

t t
he

 o
pt

io
n 

(o
r 

el
im

in
at

e 
th

e 
pr

ob
le

m
)?

1 
=

 D
iff

ic
ul

t
2 

=
 M

od
er

at
e 

E
ffo

rt
3=

 L
itt

le
 o

r 
no

 E
ffo

rt

3.
U

se
 th

e 
ch

ar
t o

n 
th

e 
ne

xt
 p

ag
e 

to
 d

et
er

m
in

e 
th

e 
re

la
tiv

e 
pr

io
rit

y 
of

 th
e

op
tio

ns
.

:.'
f.

;

16
1.

A
- 

1
m

pa
ct

 C
ha

ng
ea

bi
lit

y

n.
4.

W
,W

W
W

O
M

M
:0

."
n1

W
W

W
W

W
W

M
W

V
.4

,'W
.1

`v
*



IN
S

IN
S

IN
 N

M
I

1=
1 

M
e 

M
I M

N
11

11
.1

N
E

I O
M

11
11

1
N

M
 O

M

T
oo

ls
 &

 M
is

ce
lla

ne
ou

s

Im
pa

ct
 C

ha
ng

ea
bi

lit
y 

(c
on

t.)

4-
4 ..0 a) cr
,

a

Li
ttl

e 
or

 N
o 

E
ffo

rt
 =

 3
1

M
od

er
at

e 
E

ffo
rt

 =
 2

D
iff

ic
ul

t =
 1

P
rio

rit
y

Im
pa

ct
 C

on
si

de
ra

tio
ns

E
ffe

ct
 o

n 
qu

al
ity

T
im

e 
sa

vi
ng

s
M

at
er

ia
l s

av
in

gs
M

or
al

e
N

um
be

r 
of

 p
eo

pl
e 

w
ho

be
ne

fit

N
S

l
B a E (1
.) -1

irk
Im

pa
ct

a)

o
:1

5

(c
3 a E

C 0

C
ha

ng
ea

bi
lit

y 
C

on
si

de
ra

tio
ns

R
es

ou
rc

e 
re

qu
ire

m
en

ts
C

om
pl

ex
ity

 o
f i

nv
es

tig
at

io
n

T
im

e 
re

qu
ire

d
A

bi
lit

y 
to

 m
ea

su
re

 o
ut

co
m

es
N

um
be

r 
of

 d
ec

is
io

n 
m

ak
in

g
le

ve
ls

 r
eq

ui
re

d

M
r1

:"
'"

's
x

"%
m

's
'Ig

t.W
M

PM
.M

'O
M

M
II

M
.M

W
..

16
A

- 
20

Im
pa

ct
 C

ha
ng

ea
bi

lit
y,



11
11

11
1

M
IN

 O
M

 N
IS

II
=

11
11

1
IM

M
O

it 
IN

N
 M

I
II

II
II

I
N

O
M

II
II

II
I

IN
N

T
oo

ls
 &

 M
is

ce
lla

ne
ou

s

is
su

e
B

in
A

ss
ig

n 
ei

th
er

 th
e 

te
am

 r
ec

or
de

r 
or

 a
no

th
er

 te
am

m
em

be
r 

to
be

 th
e 

Is
su

e 
B

in
 C

ol
le

ct
or

A
ss

ig
n 

th
e 

fo
llo

w
in

g 
is

su
es

 to
 th

e 
Is

su
e 

B
in

:
to

pi
cs

 th
at

 w
ill

 o
r 

m
ay

 b
e 

ad
dr

es
se

d 
la

te
r

qu
es

tio
ns

 th
at

 c
an

 o
r 

sh
ou

ld
 b

e 
de

fe
rr

ed
 u

nt
il 

th
e 

en
d 

of
th

e 
ag

en
da

ite
m

s 
th

at
 c

an
 o

r 
sh

ou
ld

 b
e 

th
e 

su
bj

ec
t o

f f
ut

ur
e

ag
en

da
s

P
ar

ap
hr

as
e 

th
e 

is
su

e 
an

d 
re

co
rd

 o
n 

th
e 

bo
ar

d 
or

 a
 p

ie
ce

 o
f

pa
pe

r 
w

hi
ch

 is
 a

lw
ay

s
vi

si
bl

e
A

t t
he

 c
on

cl
us

io
n 

of
 th

e 
m

ee
tin

g,
 th

e 
is

su
es

 in
 th

e
is

su
e 

bi
n

ar
e 

br
ou

gh
t o

ut
, o

ne
 a

t a
tim

e,
 a

nd
 d

is
cu

ss
ed

 to
 s

ee
 if

 th
ey

ar
e 

st
ill

 is
su

es
.

A
ny

 is
su

es
 w

hi
ch

 r
em

ai
n 

af
te

r 
th

e 
di

sc
us

si
on

 m
us

t b
e

ad
dr

es
se

d 
in

 a
 fu

tu
re

 m
ee

tin
g.

A

1
C

r;

Is
su

e 
B

in
.

...
...

.



O
®

 N
M

 M
N

al
l

O
N

 I
N

N
M

E
I 

M
N

N
M

I
IN

N
I

O
n 

N
il 

N
M

 O
M

,

T
oo

ls
 &

 M
is

ce
lla

ne
ou

s

.;-
;,:

fr
-;

:i
"'

,
'

;.;
":

'
''

od
ifi

ed
 N

om
in

al
 G

ro
up

T
ec

hn
iq

ue
P

ur
po

se
M

od
ifi

ed
 n

om
in

al
 g

ro
up

 te
ch

ni
qu

e 
is

 a
 te

ch
ni

qu
e 

to
 h

el
p 

a 
te

am
 o

r 
gr

ou
p 

qu
ic

kl
y 

re
du

ce
 a

la
rg

e 
lis

t o
f i

te
m

s 
to

 a
 s

m
al

le
r 

nu
m

be
r 

of
 h

ig
h 

pr
io

rit
y 

ite
m

s.
 T

he
 p

ro
ce

ss
 e

lic
its

 a
 h

ig
h

de
gr

ee
 o

f t
ea

m
 a

gr
ee

m
en

t a
nd

 p
ro

m
ot

es
 te

am
 o

w
ne

rs
hi

p.
 T

hi
s 

to
ol

 is
 s

im
ila

r 
to

 n
om

in
al

gr
ou

p 
te

ch
ni

qu
e 

bu
t n

ot
 q

ui
te

 a
s 

in
vo

lv
ed

.

S
te

ps

S
te

p 
1

C
ou

nt
 th

e 
nu

m
be

r 
of

 it
em

s 
on

 th
e 

lis
t a

nd
 d

iv
id

e 
by

 th
re

e.
 T

hi
s 

is
 th

e 
nu

m
be

r 
of

 v
ot

es
 e

ac
h

pe
rs

on
 h

as
. (

R
ou

nd
 fr

ac
tio

ns
 o

ff 
to

 th
e 

lo
w

er
 n

um
be

r.
) 

If 
th

e 
ite

m
s 

nu
m

be
r 

m
or

e 
th

an
 6

0,
 d

o
no

t g
o 

ov
er

 a
 v

ot
e 

to
ta

l o
f 2

0.
 V

ot
e 

to
ta

ls
 o

f m
or

e 
th

an
 2

0 
ar

e 
ha

rd
 to

 m
an

ag
e.

 G
iv

e 
ea

ch
te

am
 m

em
be

r 
as

 m
an

y 
co

lo
re

d 
do

ts
 a

s 
sh

e/
he

 h
as

 v
ot

es
.

S
te

p 
2

H
av

e 
ea

ch
 p

er
so

n 
us

e 
hi

s/
he

r 
vo

te
s 

(c
ol

or
ed

 d
ot

s)
 to

 s
el

ec
t t

he
 it

em
s 

he
/s

he
 w

an
ts

 to
 k

ee
p.

W
hi

le
 e

ac
h 

pe
rs

on
 c

an
 v

ot
e 

fo
r 

an
y 

ite
m

, i
t i

s 
a 

go
od

 id
ea

 to
 li

m
it 

th
e 

nu
m

be
r 

of
 v

ot
es

 a
ny

on
e 

ite
m

 c
an

 r
ec

ei
ve

 fr
om

 a
 s

in
gl

e 
pe

rs
on

 to
 th

re
e.

 N
ot

e:
 th

e 
te

am
 c

an
 d

ec
id

e 
if 

th
ey

 w
an

t
to

 a
llo

w
 m

or
e 

or
 le

ss
 m

ul
tip

le
 v

ot
in

g.

S
te

p 
3

Li
st

 a
lte

rn
at

iv
es

 in
 th

ei
r 

ne
w

 p
rio

rit
iz

ed
 o

rd
er

S
te

p 
4

C
rit

ic
al

ly
 d

is
cu

ss
 th

e 
to

p 
al

te
rn

at
iv

es
 in

 o
rd

er
 to

 r
ea

ch
 c

on
se

ns
us

. E
lim

in
at

e 
th

os
e 

th
at

 a
re

ou
ts

id
e 

th
e 

co
nt

ro
l o

f t
he

 te
am

16
7

M
od

ifi
ed

 N
om

in
al

,G
ro

up
T

ec
hn

iq
ue



M
a 

IN
N

 U
N

 IM
O

 M
I M

N
 M

I M
I I

n 
M

I M
E

I M
I a

ll 
M

I M
I M

I O
M

 M
IR

...
. .

..
.

.
:::

0

...
...

.
:

.
.

.

...
...

...
...

...
...

...
...

..

T
oo

ls
 &

 m
is

ce
lla

ne
ou

s

P
rio

rit
iz

at
io

n
at

rix
P

ur
po

se
T

o 
pr

io
rit

iz
e 

ta
sk

s,
 is

su
es

, a
lte

rn
at

iv
es

, e
tc

. t
o 

ai
d 

in
 s

el
ec

tin
g 

w
ha

t t
as

ks
,

is
su

es
, a

lte
rn

at
iv

es
 to

 p
ur

su
e

S
te

ps
1.

 G
en

er
at

e 
a 

se
t o

f c
rit

er
ia

 to
 b

e 
us

ed
 in

 e
st

ab
lis

hi
ng

 th
e 

qu
al

ity
 o

f t
he

 d
ec

is
io

n
2,

 C
on

st
ru

ct
 a

n 
L 

m
at

rix
 w

ith
 o

pt
io

ns
, e

tc
. d

ow
n 

th
e 

le
ft 

an
d 

se
le

ct
io

n 
cr

ite
ria

ac
ro

ss
 th

e 
to

p
3.

 E
ac

h 
pe

rs
on

 p
rio

rit
iz

es
 th

e 
cr

ite
ria

 b
y 

di
st

rib
ut

in
g 

th
e 

va
lu

e 
1.

0 
am

on
g 

th
e

cr
ite

ria
 (

i.e
., 

su
m

 o
f w

ei
gh

ts
 is

 1
.0

)
4.

 S
um

 th
e 

w
ei

gh
ts

 fr
om

 e
ac

h 
pe

rs
on

 fo
r 

ea
ch

 c
rit

er
io

n,
 th

e 
su

m
 b

ec
om

es
 th

e
te

am
's

 w
ei

gh
t f

or
 th

e 
cr

ite
rio

n.
 E

nt
er

 th
es

e 
w

ei
gh

ts
 in

 th
e 

L 
m

at
rix

 in
 b

ra
ck

et
s 

--
ea

ch
 c

ol
um

n 
w

ill
 h

av
e 

th
e 

sa
m

e 
nu

m
be

r 
in

 e
ac

h 
ce

ll.
5.

 G
oi

ng
 a

 c
rit

er
io

n 
at

 a
 ti

m
e,

 r
an

k 
or

de
r 

al
l t

he
 o

pt
io

ns
, e

tc
. w

ith
 r

es
pe

ct
 to

 th
e

cr
ite

rio
n 

us
in

g 
th

e 
m

od
ifi

ed
 n

om
in

al
 g

ro
up

 te
ch

ni
qu

e.
 E

nt
er

 th
e 

vo
te

 to
ta

ls
 fo

r
ea

ch
 is

su
e 

in
to

 th
e 

L 
m

at
rix

.
6.

 F
in

d 
th

e 
pr

od
uc

t o
f t

he
 v

ot
e 

to
ta

ls
 a

nd
 w

ei
gh

t f
or

 e
ac

h 
is

su
e 

an
d 

su
m

 th
es

e
pr

od
uc

ts
 fo

r 
ea

ch
 r

ow
.

7.
 T

he
 r

ow
s 

w
ith

 th
e 

hi
gh

es
t s

um
s 

ar
e 

th
e 

is
su

es
 o

f h
ig

he
st

 n
rio

rit
y.

 B
e 

su
re

 to
di

sc
us

s 
an

y 
ro

w
 w

hi
ch

 h
as

 a
 lo

w
 to

ta
l b

ut
 s

ee
m

s 
lik

e 
it 

sh
ou

ld
 b

e 
re

ta
in

ed
.

.. 
.

.

...
 . 

...
...

...
...

t4
',,

F0
'M

ra
kW

A
W

R
O

IV
.1

.5
r4

M
O

W
:W

M
M

:1
-'

16
9

A
w

23



;

ki
,7

"4
:, 

',,
,' 

, "
,

:..
',"

.;,
/ 5

, '
,',

,,
,:'

,,
',;

. ;
,, 

,' 
,

,
;.

,,
''''

,
r

,,
:-

; >
 , 

;
.; ; 3 ' 5

Il
l

; g
V

4

I

.
.

.
'

-
0

I
I

A
A

0

\*

0
-

M

0
-

I.
a

A
a

* 
0

0
tlifi 1

.
1

".
1

II
0

Z
,Z ,1 i

i
.

.
.

.
.

.
k i ,

Is
a,

;:i
v,

L
.

-
"

.
.

.
.

',,
A

,;,
,1

'
'

s'
.4

,

0
?l

eo
:

5
k

Ix
,

I
N

.
,`

Z
w

 s
g;

:,,
,v

t r
i?

,4
 .1

-;
,-

t
'

.,,
s'

;e
z

'v
4.

,:s
M

l."
'&

1V
's

1"
M

r.
K

:',
 z

tM
's

:P
k\

ss
':.

%
M

A
M

V
'M

`%
'k

V
,W

m
.:1

3.
: P

s 
.',

'"
\s

t "
'S

`T
'W

*
P

ro
ce

ss
 C

he
ck

.4
.

#4
t,

1,

II

.
I

I
.

I
.

N
,4 %

. II

. .
.

. .
.

4 t4 i
.

0

1

e

e
.

a
01 

1
a'

t
*



IR
S

M
IM

 M
N

 M
IN

 N
M

 N
M

 N
M

 M
I 

O
M

B
M

IN
 O

M
 M

N
M

I 
M

E
I

SI
M

I 
M

I 
M

I

''''
''' 

:::
:::

:: 
:: 

:
...

..

T
oo

ls
 S

t M
is

ce
lla

ne
ou

s

S
ur

vi
va

l R
an

ki
ng

s 
by

 E
xp

er
ts

D
es

er
t

Su
rv

iv
al

R
an

ki
ng

Sp
ac

e
Su

rv
iv

al

R
an

ki
ng

Fl
as

hl
ig

ht
4

M
at

ch
es

15

K
ni

fe
6

Fo
od

4

M
ap

12
R

op
e

6
R

ai
nc

oa
t

7
Pa

ra
ch

ut
e

8

C
om

pa
ss

1 
1

H
ea

tin
g 

un
it

13

C
om

pr
es

s 
ki

t
10

Pi
st

ol
s

11

Pi
st

ol
8

M
ilk

1 
2

Pa
ra

ch
ut

e
5

O
xy

ge
n

1

Sa
lt 

ta
bl

et
s

I 
5

M
ap

3

W
at

er
3

R
af

t
9

B
oo

k
13

C
om

pa
ss

14

Su
ng

la
ss

es
9

W
at

er
2

V
od

ka
14

Fl
ar

es
10

T
op

 c
oa

t
2

Fi
rs

t a
id

 k
it

7

M
ir

ro
r

1
FM

 r
ec

ei
ve

r
5

M
or

e 
sp

ec
if

ic
 in

fo
rm

at
io

n 
fo

llo
w

s

'
,

3
.. 

.
.

.
.

...
.

. .

...
...

...
.. 

.
...

.



ITEM & RANK RATIONAL

417

PLASTIC RAINCOAT
(LARGE SIZE)

.45 CALIBER PISTOL
(LOADED)

*9

A PAIR OF SUNGLASSES
PER PERSON

COMPRESS KIT WITH GAUZE

x11

MAGNETIC COMPASS

*12

SECTIONAL AIR MAI)
OF THE AREA

In recent years the development of plastic, nonporous materials had made it possiole :o
build a solar still. By digging a hole and placing the raincoat over it the terncerature
differential will extract some mor,:ure from urine soaked sand and pieces of barrel cactus
and produce condensation on the underside of the plastic. Ely placing a small stone :n the
center of the plastic a cone shape can be formed and cause moisture to drip into the
flashlight container buried in the center of the hole. Up to a quart a day could be
obtained in this way. This would be helpful, but not enough to make any significant
difference. The physical activity required to extract the water is likely to use up about
twice as much body water as could be gained.

By the end of the second day speech would be seriously impaired and you might be
unable to walk (6 to 10% deli cfratianl. The pistol would then be useful as a sound
signalling device and the bullets as 3 quick fire starter. The international distress signal is
three shots in rapid succession. There have been numerous cases of survivors going
undetected because they couldn't make any loud sounds. The butt of the pistol might
also be used as a hammer.

The pistol's advantages are counterbalanced by its very dangerous disadvantages.
Impatience, irritability and irrationality would all occur as dehydration increases. This is
why critical decisions should be made before dehydration sets in. Under the
circumstances the availability of so lethal a tool constitutes a real danger to the team.
Assuming it were not used against humans, it might be used for hunting, which would
be a complete waste of effort. Even if someone were able to shoot and animal with it,
which is very unlikely, eating the meat would increase dehydration enormously as the
body uses its water to process the food.

In the intense sunlight of the desert photothalm's and solar retinitis (both similar to the
effects of mow blindness) could be serious problems especially by the second day.
However, the dark shade of the parachute shelter would reduce the problem, as would
darkening the area around the eyes with soot from the wreckage. Using a handkerchief or
compress material as a veil with eye slits cut into it would eliminate the vision prootem.
But sunglasses would make things more comfortable.

'Because of the desert's low humidity, it is considered one of the heaithiest (least
infectious) places in the world. Due to the fact that the blood thickens with dehydration,
there is little danger from bleeding unless a vein :s severed. In one well documented case,
a man, lost and without water, who had torn off all his clothes and fallen among sharp
cactus and rocks until his body was covered with cuts, didn't bleed until he was rescued
and given water.

The kit materials might be used as: rope or for wrapping your legs, ankles, and head,
including face, a further protection against dehydration and sunlight

Aside from the possibility of using its reflective surfaces as an auxiliary signalling r4,d' ,

the compass is of little use. It could even be dangerous to have around once th- 0:' is of
dehydration take hold. It might give someone the notion of walking mo"..

Might be helpful for starting a fire. 1.: paper. One man might use it for a head
cover or eye shade. It rni,-". entertainment value. But it is essentially useless and
perhaps dangerous it too might encourage walking out.

BEST COPY AVAILABLE
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The Expert
Alonzo W. Pond, M.A., is the desert survival expert who has contributed the basis for the item ranking. He is the former Ch..2{
Of the Desert Branch of the Artie, Desert, Tropic Information Center of the Air Force University at Maxwell Air Force Base.

Two of the several books Mr. Pond has written are Survival, an excellent reference if you would like to do more readingon
this subject and Peoples of tte Desert, written after Mr. Pond had spent years living with people of every desert in tne world
except the Australian.

During World War II Mr. Pond soent much of his time working with the Allied Forces in the Sahara on desert survival
problems. While there and as Chief of the Desert Branch, he encountered the countless survival cases winicn serve as a casis
of the rationale for these rankings.

The Expert Ranking and Rationale STEP 4

ITEM AND RANK

#1

COSMETIC MIRROR

*2

RATIONALE

1 TOP COAT PER PERSON

=3

1 QUART OF WATER
PER PERSON

FLASHLIGHT
(4 BATTERY SIZE)

4.5

PARACHUTE

(RED ANO WHITE)

*6

JACKKNIFE

Of all the items the mirror is absolutely critical. It is the most powerful too; you have for
communicating your presence. In 'sunlight a simple mirror can generate 5 to 7 million
candle power of light. The reflected suntaeam can even be seen beyond the horizon. If
you had no other items you would still have better than an 50% chance of being spotted
and picked up within the first 24 hours.

Once you have a communication system to tell people where you are your next problem
is to slow down dehydration. Forty per cent of the body moisture that is lost tnrough
dehydration is lost through respiration and perspiration. Moisture lost through respiration
can be cut significantly by remaining calm. Moisture lost through perspiration can be cut
by preventing the hot, dry air from circulating next to the skin: The top coats, ironic as it
may seem; are the best available means for doing this. Without them survival time would
be cut by at least a day. .

You could probably survive 3 days with just the first 2 items. Although the guar: of
water would not significantly extend the survival time, it would help to hold off the
effects of dehydration (See Table II). It would be best to drink the water as you become
thirsty, so that you can remain as clearheaded as possible during the first day wnen
important decisions have to be made and a shelter erected. Once dehydration begins it
would be impossible to reverse it with the amount of water available in this situation.
Therefore, rationing it would do no good at all.

The only quick, reliable night signalling device is the flashlight. With it and the mirror you
have a 24 hour signalling capability. It is also a multiple use item during the day. The
reflector and lens could be used as an auxiliary signal device or for starting a fire. The
battery container could be used for digging or as a water container in the distillation
process (See plastic raincoat).

The parachute can serve as both shelter and signalling device. The saguaro cactus. which is
pictured on the cover, could serve as a tent pole and the parachute shrouras as tent rooes.
Double or triple folding the parachute would give shade dark enough to reduce the
temperature underneath it by as much as 20%.

Although not as crucial as the first 5 items, the jackl:nife would be useful for rigging the
shelter and for cutting up the very tough barrel cactus for moisture. Its innumeraole otner
uses gives it the high ranking.
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ITEM & RANK
RATIONAL

=13

A BOOK ENTI LED. EDIBLE
ANIMALS OF THE DESER T

=14

2 OTS. OF 180 PROOF VODKA

*15

BOTTLE OF SALT TABLETS
(1,000 TABLETS)

The problem confronting the group is dehydration, not starvation. Any energy exPanced

in hunting would be costly in terms of potential water loss. Desert animals, white

plentiful, are seldom seen. They survive by laying low as snould the survivors. If the hunt

were successful the intake of protein would cause an increase in the amount of water

used to process the protein in the body. Generut rule of thumb if you have lots of

water, eat, otherwise, don't consume anything. Although the book might contain useful

information, it would be difficult to adjust your eyes to reading and remain attentive as

dehydration increases.

When severe alcoholism kills someone, they usually die of dehydration. Alcohol absorbs

water. The body loses an enormous amount of water trying to throw off the alcohol. We

estimate a loss of 2 to 3 oz. of water per oz. of alcohol. The Vodka consumed could be

lethal in this situation. Its presence could cause someone in a dehydrated state to increase

his problem. The Vodka would be helpful for a fire or as a temporary coolant for the

body. The bottle might also be helpful. All in all, the Vodka represents more dangers than

help.

Wide spread myths about salt tablets exist The first problem is that with dehydration and

loss of water blood salinity increases. Sweat contains less salt than extra cellular fluids.

Without lots of extra water the salt tablets would require body water to get rid of the

increased salinity. The effect would be like drinking sea water. Even the man who

developed salt tablets now maintains they are of questionable value except in

geographical areas where there are salt deficiencies.



SPACE

Little or no use on moon

Supply daily food required

Useful in tying injured
together, help in climbing

Shelter against sun's rays

Useful only if party landed
on dark side

Self propulsion devices
could be made from them

Food mixed with water for drinking

Fills respiration requirements

One of principal means of
finding directions

CO bottles for self-
propulsion across Chasms, ets.

Probably no magnetized poles;
thus, useless

Replenishes loss by sewating etc.

Distress call when line of
sight possible

Oral pills or injection
medicine available

Distress signal transmitter, possible
communication with mother ship

EXPERTS RANKING
KEY

15

4

Box of matches

Food concentrate

6 20m of nylon

8 Parachute silk

13 Portable heating unit

11 Two .45 calibre pistols

11 One case dehydrated milk

1 Two 50kg. tanks of oxygen

Stellar map (of the
3 moon's constellations)

9

14

2

10

7

5

Life raft

Magnetic compass

25 litres of water

Signal flares

First aid kit
containing injection needles

Solar-powered FM
receiver transmitter
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The Format & Outcomes

Learning Envirunment
Active
Group (team) based
Workshop facilitators, not lecturers

Expected Participant Outcomes
An understanding of the principles of team dynamics
An ability to apply the principles to create effective teams

This begins a suggested Introduction to the exercises in
this workbook.

This workbook is set up for a workshop-environment delivery of the teaming
materials that follow. These materials have been tested to insure that
workshop participants increase their awareness ofthe development ofteams
and that they develop some teaming skills. There needs to be at least 8 people
in the workshop, but it works better if there are more.

The materials have been successfully delivered to groups of faculty and to
groups of students (freshmen level through senior level); both groups have
consistently given the experience high ratings in process checks.

This slide on the workshop areas of emphasis can be used to quickly tell the
workshop what is going to be covered and in what order. This should not be
more than a minute or so of overview. The workshop relies on active learning
of the participants. It is delivered in a way that it can be effective for both
faculty and students in the classroom.

Facilitator's Guide
Intro - 1
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Issue Bin
Assign either the team recorder or another team member to
be the Issue Bin Collector
Assign the following issues to the Issue Bin:

topics that will or may be addressed later
questions that can or should be deferred until the end of
the agenda
items that can or should be the subject of future
agendas

Paraphrase the issue and record on the board or a piece of
paper which is always visible
At the conclusion of the meeting, the issues in the issue bin
are brought out, one at a time, and discussed to see if they
are still issues.
Any issues which remain after the discussion must be
addressed in a future meeting.

In an active presentation/learning environment there will be a need for several
tools to keep things moving smoothly. This slide and the next two present
three tools that are wise to discuss. These tools contribute to keeping the
exercises on track, to establishing norms for the participants to follow, and to
enabling the workshop leader to regain control when necessary.

This slide introduces the Issue Bin. The workshop leader will need to
introduce this tool and explain how it will work for the workshop. This is an
important tool for keeping a meeting (and the workshop) on tasks established
by an agenda. A large piece of paper should be used; it should be posted
where it is visible to the meeting participants.

The workshop leader should use the Issue Bin during the presentation of the
material so that questions do not side-track the purpose of the workshop.

Facilitator's Guide
Intro - 2
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Code of Cooperation
EVERY member is responsible for the team's progress and
success.
Attend all sessions and be on time.
Listen to and show respect for the contributions of other
members; be an active listener.
Criticize ideas, not persons.
Resolve conflicts constructively.
Pay attention - avoid disruptive behavior.
Avoid disruptive side conversations.
Only one person speaks at a time.
Everyone participates no one dominates.
Be succinct, avoid long anecdotes and examples.
No rank in the room.
Attend to your personal comfort needs at any time but minimize
team disruption.
HAVE FUN. Adapted from the Boeing

Commercial Airplane Group

This is the first mention of a Code of Cooperation and it is an important one.
Presenting this Code as a way of defining desirable team norms and acceptable
interpersonal communication is very helpful.

The Code sets a norm for behavior - a code of ethics, if you will.

Teams should add to this code as desired and as the need arises to address
necessary new norms. The code should be viewed as a "living document." In
fact, it is advisable to request additions at the time you present this.

Facilitator's Guide
Intro - 3 r



"Focus on Facilitator" Signal

The facilitator needs your
attention:

Raise your hands to
inform your neighbors

Finish your sentence

Do not finish your
paragraph

Turn to the facilitator

There is a true need for the workshop leader (or active classroom facilitator) to
be able to get everyone's attention at times when the groups are actively
processing. This Focus on Facilitator signal has been found to be effective
(there are many related ones just as effective):

It signals:

Finish your sentence

Do not finish your paragraph

Inform your neighbors

Turn to the facilitator

Information is about to come from the facilitator

When the signal is first used, it will typically take some time (maybe 5 to 10
seconds) to gain control back from the teams. Ask, in subsequent uses, if this
time can be reduced (maybe cut in half each time).

If a signal is not agreed upon and used, valuable time will be lost in trying to
regain control - the more active the groups, the more difficult it is to gain
control.

Facilitator's Guide
Intro - 4
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Making Teams Out of Groups

Lecturette on Why Teams are Important
(10 minutes)

Jigsaw on Team Dynamics (80 minutes)

Process Check on Jigsaw (10 minutes)

Sossonl-*
.

. Btgin Sesswn 1 rri
This begins a suggested Part I on how teams mature and
operate.

This slide shows the structure before task for Part I ofthis workbook.
Covering structure before task is important so as to reduce confusion in and
among teams after the taskhas begun.

Facilitator's Guide
Section I - 1

187
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Uses of Teams
In industry /business:

Management teams (Team Xerox, San Diego Zoo)

Continuous Quality Improvement teams (COI)

Design/Build teams (Chrysler H-car, Boeing 777)

In academe:
Cooperative learning

Short-term groups

Long-term groups
Base groups

Project-based courses

Single-discipline teams

Multi-disciplinaryteams
Design Courses

Technical multi-disciplinaryteams

Cross-functional teams (marketing, engineering, law, etc.)

'The task for us at Boeing is to
provide a massive change in thinking
throughout the company - this is a
cultural shift, and it isn't easy'"

Phil Condit
Executive Vice President

Boeing Commercial Airplanes

If you can't operate as a team
player, no matter how valuable
you've been, you really don't belong
at GE

John F. Welch
CEO, General Electric

(1993)

This and the next five slides should consume about 15 minutes. The first four
slides are worth about 7 minutes total and the last two slides are worth about
minutes total

This slide shows some of the places teams are used and gives a rational for
studying how to become a team.

One saying goes like this:

You will be hired for your technical knowledge.

You will be promoted according to the quality ofyour communication
skills.

You will be fired because of your lack of "people skills."

Facilitator's Guide

Section I - 2
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Rating of Employee's Overall Employment Potential
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This and the next slide show examples of what industry expects of its
employees and the big role played by being able to function in a team. (it also
shows the somewhat low emphasis on technical skills.

This slide is an actual employee rating form ofa Georgia-based company.

The time spent here will depend on the group. For an audience that knows the
recent demand for teaming and interpersonnel skills, this slide can be presented
in little time. For an audience that is unfamiliar with the need for these skill's,
this slide needs a little more coverage and emphasis.

Recent numbers being quoted indicate that as many as 90% of the employee
dismissal in large corporations are because the dismissed employee lacks
interpersonnel skills - they have a hard time working with fellow employees.

Facilitator's Guide
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INTERVIEW RATING SHEET

POSITION:
DATE:

Thc Performance Skills to be
MN evaluated

*WE

APPUCANT:

Evidence
skill NOT

proem

Evidence
Sane skill

pftSeSt

Evidence
Adequate

SkIU
Present

Evidence
Above

Average skill
present

Evidence
Superior sitil1

wisest

.nsufficient
evidence

for or spinet
skill

(1) RISK-TAKINGANNOVATION 0 0 0 0
... 0 0

(3) LEADERSHIP 0
(4) PROBLEM-SOLVING SKILL 0

00
0

0 0
0

NOTES:
Actuel Ming form usoel by
'moors o' engineers

This is another example of what one particular company is using as astandard
interviewing rating sheet.
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What Employers Want:
A Summary

Learning to Learn

Listening and Oral Communication

Competence in Reading, Writing, and Computation
Adaptability: Creative Thinking and Problem Solving
Personal Management Self- Esteem, Goal Setting/Motivation and
Personal/Career Development

Group Effectiveness: Interpersonal Skills, Negotiation, andTeamwork

Organizational Effectiveness and Leadership
Source: Workplace Basics: The Skills Employers Want, American

Society for Training and Development and U.S. Department of
Labor, Employment and Training Administration, 1988

Employers' Use of Teams

The study referenced surveyed employers to find out what they were lookingfor. The study addressed their need for all employees, not just for engineers ortechnologists.

Facilitator's Guide
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Classification of Tasks:

1 Can the teak be SUBDIVIDED?

Divisible.
Of Unitary (Indmsible)?

2. What is the GOAL of the task?

is ir re Optimize quality,
or Maximize quaintly?

3. How are indMdual EFFORTS related to the team's performance?

1,1 If Conjunctive - All team members must contribute
to the task

Disjunctive - If one gets it then all get it
eureka/non-eureka)

Additive - Rope tug, stuffing enveiopes

Compensatory - One person's wire effort makes up
for anthers reduced effor

Discretionary Team decides how individual efforts
relate to team performance

rt
This slide looks at the classification of tasks that are typically found in all
types of human activity.

Most of the problems facing society today consist of divisible, optimizing,
conjunctive tasks that will be solved only by teams of people, working
together. While it is true that there are disjunctive efforts (one person
discovers a concept and all may share the insight) and additive efforts (e.g.,
brainstorming) that are a part of these major problems, full solutions will
require the expertise of a number of people, all of whom possess different
pieces of the solution initially (i.e., they are primarily conjunctive efforts).

Most students have experienced functioning in compensatory efforts when
they have worked in groups at some point in their education. They have either
done most of the work for the whole group or they have not contributed much
to the group's effort. For this reason, most students are hesitant about group
activity - in fact they may strenuously object to being asked to work in groups
again. Industry is seeing the dfects of this dislike.

For successful team operation in academe, the instructor must structure the
team's objective so that it requires the effort of everyone on the team. In
cooperative learning, this is called building group interdependence.

Exercises demonstrating disjunctive tasks and additive tasks are included in the
Appendix this workbook.

Facilitator's Guide
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Teams

Teams are vital because all the following are
divisible, optimizing, conjunctive tasks:

Effective meetings

Strategic planning

Implementing innovation

Designing continuous improvement projects

importanceor 'Teams

Meetings are where most team decisions are made. Faculty are generally
familiar with inefficient meetings (faculty meetings?). Efficient meetings
require the participation of all attendees. Meetings have to be structured and
planned - meetings just don't happen.

Strategic planning efforts require similar participation by a large numbers of
people. This participation brings "ownership" and the potential for all
participants to understand and contribute to the achieving the plan.

Innovation, in most cases, is very complex. It generally occurs at the fringes of
a technology or discipline. At the fringes, contributions from a wide array of
disciplines is crucial for true innovation.

Design is certainly an area where we have learned the importance of
design/build teams. Design generally is a conjunctive task. The concept of a
designer specifying a new product and then throwing it over the wall to
manufacturing is dead in industry.

Facilitator's Guide
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Performance
Impact

A

Mum et& lraOtes

The Team Performance Curve

Working
Group
0
0 -----
0
0

Pseudo-Team

High-Performance
-Team

Real
Team

Potential
Team

From: Katzenbach & Smi th. 77te Wisdom of reams:
Crestkir; the HO-Performance Organics on.
U..d by permission.

swisam4e

Team Effectiveness

111-
The figure and following quote are from Jon R. Katzenbach & Douglas K. Smith, The Wisdom of
Teams: Creating the High Performance Organization. New York: HarperBusiness, 1994. ©1993
by McKinsey & Company, Inc. Reprinted by permission of Harvard Business School Press.
1. Working group: This is a group for which there is no significant incremental performance need or
opportunity that would require it to become a team. The members interact primarily to share information,
best practices, or perspectives and to make decisions to help each individual perform within his or her area
of responsibility. Beyond that, there is no realistic or truly desired "small group" common purpose,
incremental performance goals, or joint work products that call for either a team approach or mutual
accountablity.

2. Pseudo-team: This is a group for which there could be a significant, incremental performance need or
opportunity, but it has not focused on collective performance and is not really trying to achieve it. It has no
interest in shaping a common purpose or set of performance goals, even though it may call itself a team.
Pseudo-teams are the weakest of all groups in terms of performance impact. They almost always contribute
less to company performance needs than working groups because their ir.s.eractions detract from each
members' individual performance without delivering any joint benefit. In pseudo-teams, the sum of the
whole is less than the potential of the individual parts.

3. Potential team: This is a group for which there is a significant, incremental performance need, and that
really is trying to improve its performance impact. Typically, however, it requires more clarity about
purpose, goals, or work-products and more discipline in hammering out a common working approach. It
has not yet established collective accountability. Potential teams abound in organizations. As our
performance cury lustrates, when a team approach makes sense, the performance impact can be high.
We believe the steepest performance gain comes between a potential team and a real team; but any
movement up the slope is worth pursuing.

4. Real team: This is a small number of people with complementary skills who are equally committed toa
common purpose, :Thais, and working approach for which they hold themselves mutually accountable...

5. High-performance team: This is a group that meets all the conditions of real teams, and has members
who are also deeply committed to one another's personal growth and success. Thc.t commitment usually
transcends the team. The high-performance team significantly out performs all other like teams, and out
performs all reasonable expectations given its membership. It is a powerful possibility and an excellent
model for all real and potential teams.

Facilitator's Guide
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This slide is used to show the structure for the jigsaw process suggested for the
exercise found next in this workbook. The workshop leader should briefly run
through the steps. There is no need to spend time on each step since there are
slides following which details the steps.

When you talk through this slide you can point out the use of a deployment
process flow chart. This type of chart not only shows the process but also
shows who is involved.

Timing

This entire activity is scheduled to last about 75 minutes. Expert teams should
spend 13 minutes learning the material. The video will be shown for 22
minutes (but this depends on the video-the video Meeting Robbers is 22
minutes). The "experts" should then work on tutorials for 15 minutes.
Teaching should then be done in jigsaw teams for about 25 minutes.

Facilitator's Guide
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Becoming an Expert
(13 minutes)

Determine what team dynamics jigsaw piece
your table has been assigned (#1,2,3,4, or 5).

Read the section of material on your assigned
topic from this workbook (the reading
material for this jigsaw is in the Appendix
pages A-1 through A-8).

Try to determine why your topic is important
and how it might relate to teams that you
create or teams of which you are a member.

Becoming an, Expect
:, .......

This slide is used to show the structure and its timing for the participants.

Jigsaw piece 1 is located on pages A-2 and A-3.

Jigsaw piece 2 is located on pages A-4.

Jigsaw piece 3 is located on pages A-5.

Jigsaw piece 4 is located on pages A-6.

Jigsaw piece 5 is located on pages A-7 and A-8.

If the people participating divide nicely into teams of 4 (even or with a
remainder), then assign only pieces 1, 2, 3, and 4, and double up the
remainders. Tell the participants they will not be doing piece 5, but they can
read it at a later date (after the workshop).

If the people participating divide nicely into teams of 5 (even or with a
remainder), then assign pieces 1, 2, 3, 4, and 5, and double up the remainders.

Facilitator's Guide
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The video will now be shown

Watch the video looking for examples of what
you have just been studying

Suggested videos for use in this exercise include, Meeting Robbers and
Meetings, Bloody Meetings (sources are given in the Appendix). Both are
very business oriented (there seems to be no academic equivalents), but
the behavior and process are to be observed, not the content. It is
desirable to call the participants attention to this if they are from
academe.

Facilitator's Guide
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Becoming an Expert - Phase 2
(15 minutes)

Discuss the examples of your expert topic that
you saw in the video

Expert groups discuss the material and help one
another to prepare a short tutorial to use in
educating another group of people

The two recommended videos have many examples.

The length of the tutorial will depend on how many participants there will be
in each jigsaw team. Obviously, a 4 member jigsaw team will take less time
for all the members to teach the others, than a 5-member team will take. 3 to 4
minutes should be used by each "teacher," depending on the number of
members in the team. You can quantify the term "short" in the above slide
once you know how many members each jigsaw team will have when the
jigsaws are formed by taking one person from each "expert" group.

Facilitator's Guide
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Forming Teams
Count off within expert groups - 1,2,3,4,., etc.

All the l's will get up and congregate at the
same table; all the 2's will get up and
congregate at the same table; etc.

Check for understanding

. ..

This slide explains how to form the jigsaw teams.

Talk through the slide (structure before task) and make sure the participants
understand what is required. Decide where the table for the 1 ' s will be and the
table for the 2's will be, etc., and let the participants know this information. It
is helpful to have the tables numbered 1, 2, 3, 4, ...

Ask someone in one of the groups to explain the process.

Leave the slide up until the jigsaw teams have formed.

Facilitator's Guide
Section I - 13
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Educating Your Team

(25 minutes)

Convene your new team (l's all together, 2's
all together, etc.)

Each expert delivers her/his tutorial to
her/his new team, in the order in which the
topics appear in the workbook.

Teams discuss the material to integrate the
four or five topics and understand how they
apply to student teams.

Educate Yom. Team ..11...............11

This should be self explanatory. If all did their work well, then a healthy
discussion should ensue.

Facilitator's Guide
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Process Check (10 min)
Monitoring of processes, especially
processes which you own or are a part of, is
necessary if improvement is desired

A process check is a formalized way to do this
monitoring and should be used at the end of
all process related activities

There are many different ways to conduct a
process check

A process check must focus on the process

Failure of a process does not infer any
judgment about the quality of the team
members

Process Crieck.ort.Jigs.114 Ef.11111.1.44*,
Process checks are very important. They should be a part of every continuous
improvement process. There are many ways to conduct a process check. Two
examples follow on the remaining slides.

Facilitator's Guide
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Process Check
Jigsaw Process

Each member of each team fills out the
Process Check form found on the following
page in this workbook

As a team, compare and discuss the results
of the process check

fi.:;i1141111'1Mr(

This is just informing the participants of the structure before task. But it is
important to make the structure clea...

Facilitator's Guide
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Jigsaw Process Check

AGREE DISAGREE

The team now knows the importance of teams 1 2 3 4 5

As a member of this team, I now know about:

Stages of team development 1 2 3 4 5

Testa decision: 1 2 3 4 5

Recurring phases in team functioning 1 2 3 4 5

Sources of power in teems 1 2 3 4 5

Issues in team building 1 2 3 4 5

All team members participated 1 2 3 4 S

The team stayed focused on task 1 2 3 4 5

This is a very formalized process check. It is important to have each team
conduct an inter-group discussion of the results and talk about how the team
could do the process better next time.

If there is time, it is useful to have the teams report to the workshop how the
process of working together and teaching each other worked for them.

Facilitator's Guide
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Plus/Delta (+/A) Process Check
On the Session

Take two Post -It notes
Mark one with a +

On this + note write one thing about Session 1 that you
thought was very good.

Mark one with a A

On this A note write one improvement you would suggest for
this Session 1. (Don't just criticize; suggest an
improvement)

Post these notes in the place designated by the
workshop leaders as you finish the session.

...

This is another good way to do a process check. It takes little time and it
generally gets to the most important points.

This technique is convenient to use in class - have the students do a +/A
regularly during the term so that you have good feedback.

When convening the next class period, be sure to go over these +/A 's and say
what can be done to implement the A's suggested. The system in which you
work may not permit you to correct all of these, so point out to the participants
the ones you can't immediately do anything about and the ones you can

Be sure to implement the improvements you can, thus showing the students
that their comments are taken seriously as long as the comments are made in a
serious vein.

Facilitator's Guide
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Individual vs Team Decisions

Individual Rankings on Desert Survival Problem
(15 minutes)

Team Roles and Responsibilities (15 minutes)

Potential Problems and Corrective Norms
(35 minutes)

Team Rankings on Survival Problem (25 minutes)

Total Individual and Team Scores (10 minutes)

Discussion of Team Decision-Making Process
(10 minutes)

Process Check (5 minutes)

Seision Indp.nduot
vs. Team 1:4(.1siorts

firt......NRIVInrmr.

This begins a suggested Part H on experiencing team
development.

This slide maps out this session. The session begins with some individual
tasks, goes into roles and responsibilities and potential team problems, and
then puts the teams to work to see how they function.

Facilitator's Guide
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Deployment Flow
Chart for this
Session
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This is a structure-before-task slide showing the process of what will take
place in the next session. Talk through the process and check with participants
for understanding.

This is another chance to mention the use of a deployment flow chart.

There are no times shown on this chart, but it is timed for 120 minutes. A
good breakdown would be

This slide(structure) 3 minutes
Individual ranking 15 minutes
Team Roles 15 minutes
Establishing Norms 35 minutes
Team ranking 25 minutes

Assessment of rankings 10 minutes

discussion of results
with workshop 10 minutes

Process Check 7 minutes
Total 120 minutes

Facilitator's Guide
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Team Building Exorcises

The following four pages contain two team building exercises. These
exercises are intended to show that team-based decisions can be superior to
individual decisions. These exercises are:

DESERT SURVIVA/ and SPACE SURVIVAL.

Only one exercise will be completed during the workshop. The other one is
provided to give the participants some variety when using the exercises in the
classroom.

Each exercise consists of determining the relative importance (ranking) of a
number of items. The rankings will first be done individually and then as a team.
Companions of the array of individual rankings with the ranking of experts and of
the tt.lin-based ranking with the ranking of experts should reveal that:

a) the team ranking was superior to all of the individual rankings
signifying good team performance, or

b) persons within the team who may have had better rankings than the
team were unable to influence the team, signifying poorer team
performance.

The exercises are indicated by the page footers

This is some preliminary information on what is going to happen next. The
workshop leader has to decide which of the two survival exercises will be done
by participants.

Facilitator's Guide
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DESERT SURVIVAL Tom Building Exurcis
(Pala* 1 of 2)

DESERT SURVIVAL
Your "life" or "death" will depend upon how well your team can share rts present knowledge of a relatively

unfamiliar situation so that the turn can make decisions that will lead to your survival This problem a based
on over 2,000 actual cases in which men and women lived or died depending upon the survival decisions they
made.

Read the situation and do Step 1 without discussing rt with the others in the team.
The 3ttustioit

it is 10:00 a.m. in mid-August and you have just crash landed in the Sonoran Desert in the southwestern
United States. The light twin-engine plane, containing the bodies of the pilot and the co-pilot, has completely
burned. Only the air frame remains. None of the rest of you have been inured.

The pilot was unable to notify anyone of your posrbon before the crash. F'..Avever, he had indicated before
impact that you were 70 miles south-south wiest from a mining camp which is the nearest known habitation and
that you were approximately 65 miles off the course that was filed in your VFR flight plan.

The immediate area is quite flat and, except for occasional barrel and saguaro cacti, appears to be rather
barren. The last weather report indicated the temperature would reach 110 degrees that day which moans that
the temperature at ground level will be 130 degrees. You are dressed in light weight clothing short sleeve
shirts, pants, socks, and street shoes. Everyone has a handkerchief. Collectively, your pockets contain S2 83
in change, $85.00 in bills, a pack of cigarettes, and a ball-point pen.
Your riges

Before the plane caught fire your team was able to salvage the 15 items listed on the next page. Your task
is to rank these items according to their importance to your survival, starting with "1" the more important, to "15"
the least important You should assume the number of sumvors is the um* as the number on your team, you
are the actual people in the situation, the team has agreed to stick together, and all items are in good condrbon

(Continued) Soiree Unlexport

hike rcNk JP« 4

This slide sets the context of the assignment. Any details that may come up
when the participants read it should be cleared up at this time. Generally, few
questions are asked - the problem setting is clear.

The individual ranking generally takes about 15 minutes. Each participant
completes this task by completing the column labeled Step 1 on the next slide.
How participants arrange their priorities is really not of concern here. Some
will just pick them one-by-one. Others may pick pairs of high and lows in
each round. But they do need to complete this part.

Facilitator's Guide
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DESERT SURVIVAI:Tuarn Building Exorcise
Stop 1 (Do this step now) Each poison Is to indmdually rank each Rom 1 is most important 15 is least important.

Do not discuss the sttuation or the task until each member has finished the individual ranking
(To be done after the following mini-lecture on team roles ) Rank order the 15 Rims as a team Once
discussion begins don't change your indmdual fantail

itual 5tcp 3 Step 4
Individual Team Expert Chfferenoe

Items 1-3

Step 2

Flashlight ("t batters, size)

Jackknife

Sectional air map of the area

antic raincoat (large)

Magnetic compass
Compress kit with gauze

Diffemoce
2-3

45 caliber pistol (loaded)

Parachute (red and white)
Bottle of 1000 salt tablets

1 quart of water per person

A book =tided, &ate
Artirselr of the Detest

A pair of sunglasses per person

2 quarts of 180 proof Vodka

1 top coat per person

A cosmetic mirror

Total the absolute diffennsces of Sups 4 and S (the lower the score the better)

;. *

=de

Your Score Team Score

The first visit of the participants to this page is made as individuals complete the
column labeled Step 1.

They will later return here and complete a similar ranking as a team to complete the
column labeled Step 2. In completing Step 2, they will hopefully begin to operate as a
team and reach decisions that are better overall.

Once the team has finished its work, Step 3 can be completed from the expert results
contained in the Appendix (page A-23). Having Step 3 completed allows the team to
finish columns labeled Step 4 and Step 5. Notice only the absolute differences (all
positive numbers) are entered for the differences in Steps 4 and 5.

Columns 4 and 5 are totaled to compare individual results with team results. If
transparencies are made from pages A-31 through A-38 in the Facilitator's Guide and
provide one to each team to complete, the results can easily be displayed to all
participants with an overhead projector. Typical results are shown below:
Minimum Maximum
Individual Individual

Average of
Individuals

Team
Score

41 82 67 60 (From ASEE
40 84 54 30 workshop,
58 82 68 56 June 1993,
45 68 56 38 Urbana/Champaign)

Please note that the team that assembled this workbook has given this exercise to a
group of freshman on the first day of class before the students had been put through
the teaming materials found earlier in this book (and those that follow), only to verify
that the pseudo-team of page 1-8 is a real phenomenon. This exercise should be
preceded with some training!

Facilitator's Guide
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SPACE SURVIVAL 'loam Building Enemies
(Page 1 of 2)

SPACE SURVIVAL

In the following situation, your life" and "death" will depend upon how well your team can share its
present knowledge of relatively unfamiliar situation so that the team can make decisions that will lead to
your survwnt. This problem is fictional, although the ranking to which you will compare your collude was done
by a number of space experts.

Road the situation and do Step 1 without discussing it with your other team members.

The SttuatIon

You are a member of a lunar exploration crew onginally scheduled to rendezvous with a mother ship
on the lighted surface of the moon. Due to mechanical difficulties however, your ship was forced to land at a
spot some 320 kilometers (200 miles) from the rendezvous point Dunng the re-entry and landing, much of
the equipment aboard was damaged, and, since survival depends on reaching the mother ship, the most
critical items available must be chosen for the 320 Ion trip.

Your TASK

On the next page are listed the 15 items left intact and undamaged after landing. Your task is to rank
these items according to their importance in aiding you to reach the mother ship, starting with "1" the more
important, to "15" the least important You should assume the number in the crew is the same as the number
on your team, you are the actual people in the situation, the team has agreed to ad( together. and all 15
items are in good condition.

Sege**. $

(Continued)
Sousa: Prof. Dew fiu¢tee.

ChM Engineering Dept.
Univenity of Bradford. Ge

1111 Space Survival

This slide sets the context of the assignment. Any details that may come up
when the participants read it should be cleared up at this time. Generally, few
questions are asked - the problem setting is clear.

The individual ranking generally takes about 15 minutes. Each participant
completes this task by completing the column labeled Step 1 on the next slide.
How participants arrange their priorities is really not of concern here. Some
will just pick them one-by-one. Others may pick pairs of high and lows in
each round. But they do need to complete this part.

Facilitator's Guide
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SPACE SURVIVAL Twino% sU ag xerc se (Paw, 2 of 2)

Step 1 (Do this step now) Each person is to individually rank each dam. 1 is most important 15 is least
important Do not discuss the situabon or the task until each member has finished the indmdual ranking

Step 2 (To be done alter the following mini-lecture on team roles.) Rank order the 15 dams as a Warn. Once
discussion begins don't change your individual ranking

Items

Sitd
[navy:Mal

Ranking

Ma
Team

Ranking

Ma
Expert

Ranlang

gmth
Difference

Rankin 11-31

Steo 1

Difference
Lollop/ 12-31

Box of matches

I'M concentrate
TO meters of non rope

ortahla heatang unit
WO . P or

case dehydrated milk
wo 50 kg tanks ot oxygen

Stellar map (ot the moods
constellations)

Life raft
Magnetic compass

751ter= Water
'btsual hares
ttraTasdlot w/ hypodermic needle
'Solar -pow. rht receiver/transmitter

Total the absoha. diner's's= of Steps 4 and 5 (the lower the score the better)
Your Score

StiOiftliff,"

Team Score

The first visit of the participants to this page is made as individuals complete the
column labeled Step 1.

They will later return here and complete a similar ranking as a team to complete the
column labeled Step 2. In completing Step 2, they will hopefully begin to operate as a
team and reach decisions that are better overall.

Once the team has finished its work, Step 3 can be completed from the expert results
contained in the Appendix (page A-23). Having Step 3 completed allows the team to
finish columns labeled Step 4 and Step 5. Notice only the absolute differences (all
positive numbers) are entered for the differences in Steps 4 and 5.

Columns 4 and 5 are totaled to :ompare individual results with team results. If
transparencies are made from pages A-31 through A-38 in the Facilitator's Guide and
provide one to each team to complete, the results can easily be displayed to all
participants with an overhead projector.

Please note that the team that assembled this workbook has given this exercise to a
group of freshman on the first day of class before the students had been through the
teaming materials found earlier in this book (and those that follow), only to verify that
the pseudo-team of page 1-8 is a real phenomenon. This exercise should be preceded
with some training!

Facilitator's Guide
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Meetings

Most Teamwork Occurs through

Face-to-Face Interaction in Meetings

Over 19 million meetings take place everyday in the U.S.

People spend over 1/2 their working life conducting,
attending, preparing for and following up on meetings

Almost 1/2 of all meetings are considere unnecessary by
the people who attend

Good teamwork requires effective meetings!

This slide is self explanatory, but its importance can not be overlooked. Most
of the interactions between the team members will occur in meetings, so it is
important that these meetings are efficiently and effectively conducted.

Facilitator's Guide
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Elements of an Effective Meeting

Roles of the
Meeting Participants

Structure Interpersonal
Skills

This slide covers the elements of good meetings - there are three principle
ones.

Role playing is effective in conducting good meetings. The next few slides
covers roles that are important and what the responsibility of that role player is.
In student teams these roles should rotate often so that everyone has a chance
to develop.

Structure is also important. Structure in a meeting means that there is an
agenda with both the topics to be considered and the process by which that
topic is handled.

The attendees (the team members) have to have some interpersonal skills that
will aid in bringing resolution to the issues being discussed. It is also
important that norms for behavior be set. This is the function of the Code of
Cooperation. Also, the exercise that begins on page II-15 is a norm setting
exercise.

Facilitator's Guide
Section II - 9
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Team Roles &
Responsibilities

Team Leader

Leads team through problem solving process

Invests appropriate amount of time on the project

Maintains accurate records of team activities
and results

Prepares for each team meeting

Provides structure and guidance to allow maximum
participation

influences team decisions equally with team members

*WM JP. 10
Rolm: 8 RespunsMilititra

Team Leaflet

This is first of several slides which define some of the responsibilities of
various team roles. The last slide showing the roles of gatekeeper etc. comes
mainly from the cooperative learning people but it's useful to have some of
these tasks assigned in the team.

You don't need to spend too much time on these role slides but be sure to
connect this material to the work they did in the Part I jigsaw (one of the
expert groups was at least introduced to the idea that there are various roles in
a team).

This material on roles generally takes about ten minutes which works out to
2.5 minutes per slide.

Facilitator's Guide
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Team Roles & Responsibilities
(continued)

Team Member
Invests appropriate time on the project

Is committed and fully involved in project

Participates equally in:
Defining problems

Investigating problems

Defining solutions

Documenting solutions

Represents hIslher organization's interest

**Ma61P
Roles 8. Respcinsthifittel

Team Member (Can't)

Team members have more responsibilities than just showing up.

Facilitator's Guide
Section II - I I
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Team Roles & Responsibilities
(continued)

Team Facilitator
Assists team leaders in training team members

Suggests alternative methods and procedures

Functions as a coach/consultant to the team

Assures understanding of the team process
Remains neutral
Monitors the process rather than the task

Attends team meetings and provides feedback on team's
process and progress

Rotes 8, Re4onsibilities.,
Tcoiri Facilitatot fir-

The facilitator plays an important role in a team. It is this person's
responsibilities to ensure that the process runs smoothly. In many companies
this role is assigned to a person who is not a familiar with or have a stake in the
outcome (the product) of the process. Then the facilitator is only interested in
the process.

Some organizations do not provide an unbiased facilitator for each team, in
which case a regular team member must act as facilitator. However, it is
sometimes difficult to both monitor the process and participate in it.

In classes (e.g., design courses) this role is often assumed by the instructor, at
least for the "meetings" that take place in her/his present c.

Katsenback and Smith (The Wisdon of Teams) state that although a true
facilitator is often needed to get a team started or to get a "stuck' team moving
again, most often a team member can offer effective facilitation.

Facilitator's Guide
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Team Roles & Responsibilities
(continued)

Additional Team Member Roles
Team Recorder

Writes down all the Ideas and material geterated during the wori,,ng
meeting

Team Timer
Makes sure that team stays or, its time budget for the various tasks

Team Gatekeeper
Makes sure that all members of the team are participating

Team Devil's Advocate
Makes sure that opposing Ideas are brought up and discussed

Team Encourager
Makes sure that everyone on the team is getting positive recognition
for their contribution

Team Resource Holder
This person holds team resources (e.g., calculators, Instructions, paper
& pencils, etc.)

Role Fiesptguibilitit3.
OtheRol

These are common cooperative learning roles that work well for teams in most
any situation. The roles should rotate with time. Assign as many as needed to
cover all the members of the team

These are listed here in the order of decreasing importance to the team.

Facilitator'F Guide
Section II - 13
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Assigning Team Roles

The Team leader will be assigned by the workshop
facilitator

The team recorder will be the telM member who
15 just to the right of the team leacAr

The team gatekeeper will be the team member who
is just to the right of the recorder

The team facilitator will be the team member who
is just to the left of the team leader

The team encourager will be the team member who
is just to the left of the team facilitator

Roles; is Responsihilittes
Assigising Ho let

This is a structure-before-task slide. Talk through the slide and ask an attendee
to summarize.

You can select the team leader any way you want -- e.g., determine the person
who got up the latest (or earliest) this morning and then pick the person on the
left (or right) of the early (or late) riser. Or find the person with the most red in
their clothing and then pick the person on their left (or right).

This is a 2 minute task

Facilitator's Guide
Section II - 14



4

Anticipating Potential Problems
and Establishing Corrective Norms

Goals
Make team members aware of what things
bother other team membersawl

wan Organize potential problems into major groups
NNW

Develop a strategy for addressing potential
teaming problems

Tools

Brainstorming

Affinity process irr------
This is more structure-before-task. It clarifies the goals of the next exercise
and the tools to be used.

Facilitator's Guide
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The Brainstorming and
Affinity Processes

Purpose

To organize a large set of items into a smaller set
of related items.

Guidelines

The rules of brainstorming are followed but each
idea rs wntten On 7 words or less) on a self -
adhenve Post-it note or card

Team members likiaty move the Port-it can .
around to form closely-related idea groups

If disagreement casts when grouping, make
copies of the contested card and place in more
than one group

Label each group with !wader card which clearly
identifies and reflects the thane of the group

If there are single idea cards that daft fit well
with the other ideas, have the team deade if they
should be kept (they may be excellent ideas
thought of only by one person)

Svaibit3t fi Brainstormillg 8 Affinity.

Pc..---gin

usr

[9=1

Brainstorming

Affinity the !than

Grouped

This is information on two tools that the participants will be using in the next
exercise. Although this is fairly self-explanatory, further information is
included in the Appendix on pages A-10 and A-12.

Facilitator's Guide
Section II - 16



MOW
1. Silently brainstorm a list of team/member behaviors or attnbutes which can cause

problems in student teams. Write each idea on a Post-rt (5 minutes).

2. Place all the Post-rts on your table face up so everyone can read them Explain any
questions and add new ideas as they occur (5 minutes).

3. As a team, silently move the Post -its around, grouping all the Post-its having the same
general theme together (looking for affinity). If you think of a new problem as you
male Post-its, write in down on a Post-rt and add rt to the set (6 minutes)

4. Write a header card (Post-4) for each group of Post-its. The header cards are the
problem areas which need to be addressed by the team to hero insure a successful
team effort (9 mimes).

(The workshop well not do steps 5 and 6, below, which bring this class exercise to closure)

5. Select the affinity group which your team feels has the greatest potential of causing
problems rf left unaddressed. A decision fool is required here (see, e.g., the Modified
Nominal Group Technique in the Appendix of this Workbook).

tNgiiitkts

Anticipating Potential Problems
and Establishing Corrective Norms

6. Generate a norm (i.e., a strategy) to avoid or to overcome each
problem . A useful tool here would be the Force Field Analysis (see the Appendix).

Each team will report out the problems identified on their Header Cards (10 minutes).

Anticipating Problems
ENVCit8

This is a structure-before-task slide covering what will take place next. Check
for understanding by calling on someone at random..

This is an exercise that can be used in classes where teams are going to work
together for an extended period of time. It makes the team members think
about the things that can happen and talk about how to avoid it. It is easier to
talk about potential problems before they occur, than to try to deal with them
after they do.

At the conclusion of this exercise, have a few of the teams report out on what
problem they decided on. Can they suggest some norm that might avoid this
problem.

Facilitator's Guit le
Section II - 17
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Team Maintenance
At various points in a team's history, there may be a
need for team maintenance requiring various levels of
intervention. There are three levels of intervention.

Levels of Intervention

Prevention (Zero level intervention)
Set the teams up for success

Mild Intervention (Level one Intervention)

Impersonal, done during formal team meeting

Private, non-meeting time conversation with the team

Strong Intervention (Level two intervention)

Private, non-meeting time confrontation with the team or
with the individual(s)

Personal, on team time

4iiiteest..

This slide reviews briefly team maintenance. There are three levels. If there is
time available, the teams could be asked to determine the level of maintenance
required to address the problem(s) that they identified in the work just
completed.

Facilitator's Guide
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Team Rankings and Scores

Now return to the survival exercise and rank the
items as a team (Step 2).
(25 minutes)

Compute the individual and team scores
(Steps 4 & 5; expert rankings for Step 3 are
included in the Appendix). (5 minutes).

Transfer the individual high, low, and average
scores and the team score to the transparency
provided (5 minutes).

*aglow. -VI ie.= Desert Sirrvival ur
This is about a 3 minute slide covering structure-before-task on what will
happen next.

The participants now return to the survival exercise to rank the items as a team
and to compute the scores for both individual performance and team
performance. In this booklet the survival worksheet is either on page 11-5 or on
page II-7.

The transparencies referred to are to be made from the masters found at the end
of the Facilitator's Guide. These sheets, when made into transparencies, allow
the results for all teams to be displayed on an overhead projector.

Facilitator's Guide
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Discussion of Team
Decision-Making Process

Have the team facilitator lead the team in a
discussion of how the team reached its
decisions; e. g., what was the process?
(10 minutes)

This is a ten minute exercise. The teams may find this discussion hard to do;
they have not really observed the process (it is the team facilitators job, but
they probably became engrossed in the process). The various workshop
leaders need to circulate and help out.

Did they reach consensus?

Did the team leader dominate?

Was there good discussion of each point (pro and con)?

Was a process for making the decisions discussed before actually trying to
make a decision?

Were all team members active and if not were they encouraged to be active?

How were differences or conflicts resolved?

Facilitator's Guide
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Process Check

Report to the Workshop by Teams:
What Was Learned
What Do You Desire More Information On

Do the following process check for this
session

Process Check Sssiort 2 ---00111WITTFPF...14.

This is structure-before-task again.

Facilitator's Guide
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Process Check

All team members participated

The members with roles did their jobs

The group stayed focused on task

The group decisions were consensus

Overall, the team functioned well while

performing this task

AGREE DISAGREE

111

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

This process check is to be done individually and then comparisons made with
other team members. Usually, everyone is very nice to each other, not wanting
to step on each other's toes. This may mean that the team is still in the
norming stage. If the feedback (not criticism) is direct and to the point, then
they may be in the performing stage.

Facilitator's Guide
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Additional Exercises

Exercise Page

A Team Exercise Requiring an Additive Effort 111-2

A Team Exercise Requiring a Disjunctive Effort 111-3,4,5,6

The RUSE: A Team Building Exercise 111-7,8

Traffic Jam: A Team Building Exercise 111-9

This begins a suggested Part III which has additional
teaming exercises.

Part III contains some exercises that aid in breaking down barriers between
team members. These barriers should not be broken down with exercises in
which the participants have a stake. That is, when the team is in its forming
stage, simulations work better than the tough problems that the team will have
to solve. When the participants have a large stake in these forming exercises,
they often violate the code of conduct and go right to storming.

All the exercises presented here have been used in the classroom and found to
be beneficial when done in the proper context. They should not be done just to
do an exercise, but rather to accomplish an overall goal.

Facilitator's Guide
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An overhead will be shown at this time.

This is an exercise that demonstrates very well an additive task (see page 1-6).
Prepare a transparency of the logo sheet found at the end of the Facilitator's
Guide for this exerciese. When assigning this task, it is useful to give the
participants a quick glimpse (for 1 or two seconds) by projecting this
transparency of logos to set up the rest of the exercise. Follow this with
announcing the object of the task or effort. The object is to recall as many
logos as possible within the team. Each member should write down the logos
that he/she recalls.

The workshop leader might give the teams time to plan how they would do this
task (usually they divide up the sheet into parts [i.e., quadrants if there are four
members on a team]). Without this hint about the need to plan to get the best
result, everyone tries to memorize every logo resulting in fewer logos being
recalled by the team (there will be lots of duplication).

Once the object of the exercise is clear and the teams are ready, project this
transparency for about 30 seconds. Then let the balance of the exercise
continue.

On completion, have each team tabulate the number of logos that each team
member recalled, the average number of logos recalled per person, and the
total number of unique logos (no duplicates) recalled by the whole team

This exercise should make additive tasks or efforts obvious. To take this
further, you can ask them for examples of similar tasks (brainstorming,
harvesting crops, taking surveys, etc.)

There are 47 logos on the logo sheet.

Facilitator's Guide
Section III - 2



Disjunctive - Eureka Team Exercises
Identify the familiar phrase that each of the following express:

Example

*ONO NI.. X

GROUND
FEET
FEET
FEET
FEET
FEET
FEET

(Six fat maw wound)

This, and the following 3 slides, demonstrate disjunctive tasks or efforts (see
page 1-6). This slide is intended to be an example of the effort to be found on
the next three slides. The task is, given the word puzzle (words, letters,
placement), identify the familiar phrase that each of the following express. Be
aware that cultural differences may have great influence on these puzzles.

The answer here is six feet underground.

Give each team a chance to come up with the solution - they should work as a
team to solve this. Do not let the teams shout out the answer if they solve the
puzzle early. When all teams have an answer, or when some of the teams have
the answer and the others have reached an impasse, then randomly choose
some of the groups that solved it and have these teams report their answer.

The idea here is that as soon as one person gets the correct answer within a
team , all of the members of that team will probably get it - thus, this is a
disjunctive or Eureka task.

Facilitator's Guide
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Disjunctive - urefta seam .xerc.ses
Identi the familiar hrase that each of the followin ress:

GROUND
FEET
FEET
FEET
FEET
FEET
FEET

(S No under vow

CLOSE
CLOSE

THE
THE

PROBLEM

Dis)unctive Team Exestise

Two CLOSE two THE PROBLEM. That is, too close to the problem.
Eureka!

Facilitator's Guide
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Disjunctive - Eureka eam xercises
Identify the familiar phrase that each of the followinuxress:

Example

GROUND
FEET
FEET
FEET
FEET
FEET
FEET

CLOSE
CLOSE

THE
THE

PROBLEM j
WHEN in RO-ME. That is, "when in Rome." Eureka!

Facilitator's Guide
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itDisjunctive - urea Team Exercises

OS%

. ...
maavanat ?mow. awns

Identify the familiar phrase that each of the following express:
Example

GROUND
FEET
FEET
FEET
FEET
FEET
FEET

(Six fed under gran

ROWHENME

2

CLOSE
CLOSE

THE
THE

PROBLEM

LUN
N C
OEH

Square meal. Eureka!

Facilitator's Guide
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The RUSE

The Object of this Simulation

Is to Get the Most

(Le., the Maximum Number of)

Points You Can

The IRUSE.Objechv0.- rr
The acronym RUSE stands for Resource Utilization Simulation Exercise. This
introductory slide sets the objective of the exercise, the rules of which are on
the next page. Most teams will interpret this to mean get more points than any
other team, but this is not what the objective is. Indeed, when any of the teams
try to compete, the the pool is always depleted and no one wins.

The use of the word RESOURCES is not to be lost here. Resources are
usually limited (e.g., non-renewable resources on this planet) and it is in
everyone's best interest to use the resources (here points) so that everyone
wins. Every team maximizes its own points by working together with other
teams to insure that all teams maximize their points. Either all teams win or no
team wins. But the teams are to discover this by playing the game. The pool
will be depleted a few times before the players begin to catch on and start to
work together with all the other teams.

Facilitator's Guide
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RESOURCE USE SIMULATION EXERCISE (RUSE) RULES

1. The resource pool will have an initial value of .

2. Teams may request 0, 1, 2, or 3 points on each trial by holding up a request card with
the desired number of points.

3. All teams must hold up the request card SIMULTANEOUSLY.

4. After each trial, points requested are awarded to teams.

5. tf, on any trial, the total points requested EQUALS OR EXCEEDS the number of points
in the pool at the beginning of that trial, the pool is declared exhausted, no points are
awarded ,and the simulation ends.

6. After every trial, if the number of points remaining in the pool isgreater than zero, a
coin toss will determine whether the number of points is doubled or remains the ;MO.

7. The upper limit on the number of points in the pool is the starting value.

8. Trials will continue at a RAPID PACE until the goal is reached or the pool is declared
exhausted.

Fft=n,IIT
These instructions should be reproduced and distributed to each team. The
teams should be given enough time to digest the rules but not enough time to
deduce the fact that no single team can win.

It is important to fill in the blank in the first line for the starting number
of points in the pool. This value should be between 3n and 6n, where n is the
number of teams playing. The lower the starting value, the sooner the crisis
presents itself (pool depletion). The higher the value, the longer the problems
are postponed.

Between rounds, give the teams sufficient time to plan their next strategy.
Note, no rules about working withother teams are included here. It is
important that you do not set any rules of this type.
This exercise can bevery frustrating with immature audiences. They may
think it is a waste of time. However, there is a valuable lesson to learn when
the game is fully understood.

Facilitator's Guide
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Instructions

Traffic Jam
represents person 1 facing -Or-)

Each group designates 6 persons to take the starting positions shown

The object is for all persons on the left to end up on the right and vice
versa using only the legal moves described below:

Legal Moves:
1. A person may move into an empty space in front of himlher.
2. A person may move around a person who is facing her/him into an

empty space.
Illegal Moves:
1. Any move backwards.
2. Any move around someone facing the same direction you are.
3. Any move which involves two or more persons moving at the

same Urns.

This exercise involves teams in physical activity. The directions are given above. These
directions should be copied and distributed to each team (try one copy per team to build
interdependence). It is unfortunate that six participants per team work nicely since six may
not match the number of members on each team. Fewer than six participants per team
reduces the complexity to where the challenge is gone. More than six participants per team
increases the complexity somewhat. The exercise can consume anywhere from 30 to 60
minutes.

The team members (P1,P2,P3,P4,P5,P6) should take positions as shown above leaving a
comfortable distance between each other and an empty position in the middle. The arrows
show the direction that the members should be facing. Pieces of paper stuck to the floor to
mark seven spots are desirable.

One question that always arises is does P1 have to get to where P6 began, P2 to where P5
began and P3 to where P4 began? The answer is no; in fact the rules will prohibit that
(Illegal Move 2: Any move around someone facing the same direction you are). At the
successful completi th exercise eo ll have moved from

al
e

to Q%1Y
not

1 CV
Often, the first team to succee will have eciphered the algorithm involved. In a
successive round another team may win.

To build intra-team cooperation, you can have the first team that solves this puzzle go work
with other teams that have not solved it as yet.

If you want to increase the competitiveness of the game once the teams have played a round
or two, ask the them to solve it without talking or while holding their breath. They can also
compete against their previous time.

Facilitator's Guide
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Appendix
Topic Pape
Pieces for Jlasaw In Part i 2-8

Tools for Team Decision Makina - Summary 9
-Affinity Process 10
Agenda Planner 11
Brainstrorming 12
-Code of Cooperation 13
-Comparison Matrix 14
-Deployment Flowchart 15-16
-Focus on the Facilitator 17
Force Field Analysis 18
-Impact Changeability Analysis 19-20
lssue Bin 21
Modified Nominal Group Technique 22
Prioritization Matrix 23
-Process Check 24

Survival Rankings by Experts 25
Detailed Explanations of Experts Rankings 26-29

Reading List and Video Sources

Collection Sheets for Survival Exercise Results 31 -38

Ono Sheet for the Add iv ort erclse In Section ill 39

30

This is an index to the Appendix

The first part of this appendix is the jigsaw material that is needed for the
exercise on page I-10.

The second part consists of tools that are helpful in reaching decisions and
solving problems in teams.

The third part gives the expert rankings for the survival exercises in section II

The forth part contains a reading list for those who want more depth in teaming
and source information on videos that work well with the jigsaw material

In this Facilitator's Guide will be found the following additional forms:

A collection of forms (pages A-31 to 38) that are convenient for collecting
results from the teams on the survival exercise tallies. When these forms are
made it 'o viewgraphs, it is quick and easy to display the results to the whole
workshop by stacking the transparencies on top of one another on the
projector.

A logo sheet on page A-39 for use in the additive exercise found on Page III-
2. A transparency.should be made from this page.

Facilitator's Guide
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1. Stages of Team Development (Page 1 of 2)

Theory on team development predicts that teams, like individuals, pass through predictable, sequential stages over
time The most well known of these models is that of Tuckman (1965), who labeled the stages of team development as
forming, storming, ramming, performing, and adjourning

Forming (the onentation stage)
Members of newly formed teams often feel anxious and uncomfortable. They must interact with other individuals whom
they do not know well and begin to work on tasks which they may not yet understand completely. Their roles in the
team and the procedures for interaction may be ambiguous as well. As members become better acquainted, some of
the tension may dissipate. Members will begin to become more comfortable with their roles.

Storming (the conflict stage)
The pouts interactions of the onentation stage may soon be replaced by conflict Fabe conflicts occur when members
misunderstand or misinterpret each others behaviors. Contingent conflicts develop over procedural or situational factors
(such as meeting times, places, or formats). These two types of conflict are relatively easy to resolve. whereas
Lica latusg omelets. third venety, may cause more stinous promems for the team. Escalating conflicts may begin as
simple disagreements which then lead into the expression of more fundamental differences of opinion. Such conflicts
n vy be charactenzed by venting personal hostilities and the expression of long suppressed emotions or ideas.
Although conflict may damage or destroy a team, most researchers agree that conflict is a natural consecuence at
team membership, and that it may, in fact strengthen the team as the members loam to accept and constructively
resolve their differences.

Nona Mg (the cohesion stage)
Dunng the third stage, team conflict is replaced by a feeling of mihesiveness. Teams experience a sense of witty or
team identity. Membership stability also charactenzes this stage. Members are highly involved and turnover is low. An
increase in member satisfaction also happens at this time Not only are members pleased with the team, but they
themselves may experience higher self esteem and lower anxiety as a result of their participation in the team. The
internal dynamics of cohesive teams change as well. Individual members are more likely to accept or be persuaded by
team norms. One negative aspect of this is that in some teams, dissent may not be tolerated during this stage.

(Continued)

A - 2 Jigsaw Piece 011 (Page 1 of 2)

This is the reading material for the first expert group.

BEST COPY AVAILABLE

Facilitator's Guide
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1. Stages of Team Development (Page 2 of 2)

Performing (the task-performance stage)
High productivity is most likely when teams have oeen together for some time Whether the focus of the team is task
onented or therapeutic. effective performance occurs late in the developmental We of the team Although, as a rule.
non-cohesive teams are less productive than cohesive teams, not all cohesive 'earns are productive Some

cohesive teams may have strong norms which encourage low productivity

Adlouming (the dissolution stage)
Teams may adjourn spontaneously or by design. Planned dissohoion occurs when the team has completed its task or
exhausted its resources. Spontaneous dr.00krnon occurs when members are unable to resolve conflicts, its members
grow dissatisfied and depart, or when repeated failure makes the team unable to continue Either type of dissolution

may be stressful Members of successful teams may not want to end, and when the dissolution is unexpected,
members may experience a great deal of conflict or anxiety.
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A - 3 Jigsaw Piece $1 (Page 2 of 2)

This is a continuation of the reading material for the first expert group,
continued.

EST C,;() P.1
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2. Slx Types of Turn Decisions (Page 1 of )

As a team works at a task. or even at team maintenance functions. decisions must be made The quality of team
decision making. and the extent to which a decision is accepted and implemented by turn members, is greatly affected
by the decision making process Here are the six most common team decision making patterns.
1. UnifsteraUAtrinornarlan

One person makes the decision and imposes it upon the team. Often. there us very Ms input from team members,
and acoeptanco/ccmmtment is low.
2. Handclasp

Two team members make a decision and impose rt upon the team This pattern sometimes looks participatory, but
still elicits little input from the other members, who will have a low level of commitment to the decision
3. PAInorne.

Several members make a decision and impose it upon the majority, who have been disenfranchised. in the hands
of skilled practitioners, this can look like participatory decision making, but rt is only a handclasp among a few members.
Decision quality suffers because of the lack of input from the majority. and commitment to the decision is low among
those outside the minority
4. Majority

This is the popular. "democratic" default option. When a turn is unable to resolve a conflict there is almost always
a suggestion to "take a vote, majority wins " Majority rule has the illusion of fairness, but rt cuts off discussion, thereby
reducing decision quality It also elicits no commitment to the decision from the losing minority. The "loyal opposition" 4
often a myth. Super-majorities of 2f3 or 3/4 do not solve the problems associated with voting.
5. Unanimity.

Solves the problem of commitment, but is very cumbersome because now everyone has a veto. The U. N. Security
Council is a good (horrible?) example.
G. Consensus

Difficult to achieve, but results in this best decision quality and the highest level of commitment to the team
decision. The alternatives are discussed and refined until a consensus is attained. That may mean that no one gets
exactly what he or she wanted. but everyone is able to say, "I might take a different course of action if rt were entirely up
to me. but I commit my support to the plan we have all agreed upon." Achieving consensus involves compromise on the
part of all members, but rt is each member's responsibility to present her/his position as effectively as possible. Only
then does consensus lead to high quality decisions.
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1. Recurring Phases In Task-Performing Teams (Page 1 of 1)

As teams perform, even those that have reached the performing stage in Tuckman's (1985) model of team
development, they must shift between two different onentations. or phases, to be highly productive When a team directs
attention at its enmity task, it is almost inevitable that fatigue, tension, and conflict will develop

Fatigue will sat in if the task is demanding, or boredom will develop if it is too easy Tension and conflict will develop
when altemerwe approaches to task performance are suggested. or when alternative solutions to a team problem are put
forward and discussed. As these products of a task orientation develop and increase, team productivity suffers It is then
important for the team to shift to a team maintenance onentation. This is accomplished by setting the task aside and
focusing on the relationships between members, resting, reducing tension, and resolyng interpersonal conflicts

In many teams there is a ''rush to performance" in which the stages of team development are side-stepped or truncated
In many ways, the stages of team development prepare members with the skills required dunng team maintenance
activities. But it is also important that members acknowledge the legitimacy, even the necessity, of taking time away from
the task to deal with team maintenance issues. Two separate leadership roles may develop within a team, one person who
directs task activities, and another who is the team maintenance specialist

Hare are some of the falsetto's: nett:tory for raikoirformancir
Analysis of problem or task structure
Suggesting solutions
Asking for information
Summarking
Delegating
Refocusing team on task
Pushing for a team decision other task functions, from your experience -

Here or some furrcmmxis necessary far team mwnavwrce
Telling a Joke
Mediating a conflict between team members
Encouraging all to parbapate
Showing approval
Suggesting a break from work
Reminding members of norms for cooperation
Encouraging and modeling positive affect for team members other team maintenance functions, from your
experience

A - 5 Jigsaw Piece 113 (Page 1 of 1)
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4. Sources of Power In Teams (Page 1 of 1)

The ability of an individual to influence others within the context of a small, taskonented team is determined by
the power of that individual. There are five sources of social power, some are more effective than others
1 1,eattlmete Power This power results from the position the person holds A designated or elected leader, a
military commander, a manager, all have legitimate power, power that is inherent in the position. Generally.
influence based on legitimate power will be accepted by team members, but it is important that they accept the
legitimacy of the power hierarchy
2. Reward Power. This power is based on the ability of the person to control important sources of reward and
reinforcement Salary, bonuses, time off, access to resources, are all rewards that can be used to influence
behavior Reward power is usually well accepted by team members if the rewards are administered within clear
contingencies and guidelines.
3 Coercive Power This is the power to administer punishment for noncompliance. Fines, suspensions.
undesirable assignments, verbal abuse, ridicule, are all examples of punishment or coercive power The
applicabon of coercive power usually leads to compliance, but also generates resentment negative
emotionality, and dislike for the person who employs it
4. Expert Power. This form of power is based on the knowledge, special skill, training, or expenenee of the
person. When a person's expertise is known to the team, influence within that area of expertise is well
accepted. The user of expert power must find a balance between being haughty and being too humble
Bragging about your skills doesn't establish useful expert power, but expert power can't be used if no one
knows about it
5. Referent Power. This is power based on the person's attractiveness and qualities as a human being. tt is
called "Referent' because teams members use this person as a point of reference in developing their own
personalities. Referent power depends upon developing positive relationships with team members. It is not
simply mutual attraction, but a relationship that includes a kind of mentonng and guidance that is possible
because one person wants to team from the other.

The use of power in teams is an ongoing process. The sources of power that are most useful to
leaders and facilitators are expert power and referent power. They produce influence and change ina positive
way. and minimize resistance and negativity Reward and legitimate power can also be used effectively and in
a positive way. Coercive power often quickly produces the desired behavior, but leads loo other, undesirable
consequences.
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5. Five Issues to be Considered in Team Building (Page 1 of 2)

Team building exercises are very important in the development of base teams, task-onented turns that will work
together for an extended penod of lime on a complex project Expenences designed to facilitate team development
should be focused on some, if not all, of five issues, numbers 1, 2, & 3 of which follow on the next two pages
1. Interdependence

This is the issue of how each members outcomes are determined, at least in part, by the actions of the other
members. The structure of the team task should be such that it requires cooperative interdependence. Functioning
independently of other team members, or competing with them should lead to sub-optimal outcomes for the entire
team. Both the learning task and the team-building task should have such a structure. Tasks that require the
successful performance of subtasks by all team members are called divisible. conjunctive tasks. The team-building
exercise should be structured so that the team becomes aware of, end exponent.' their interdependence

Goal Specification
it is very important for team members to have common goals for team achievement, as well as to

communicate clearly about indmdual goals they may have. Some turn building sessions consist entirely of goal
clarification exercises. The process of clarifying goals may well engage all of the issues on this list Indeed. shared
goals is one of the definitional properties of the concept "team." A simple, but useful, team building task is to
assign a newly formed team the task of producing a mission and goals statement.
3. Cohesiveness

This term refers to the attractiveness of team membership. Teams are cohesive to the extent that
membership in them is positively valued; members are drawn toward the team. In taskonented teams the concept
can be differentiated into two subconcepts, social cohesiveness and task cohesiveness. Social cohesiveness refers
to the bonds of interpersonal attraction that link team members. Although a high level of social cohesiveness may
make team life more pleasant, rt is not highly related to team performance. Nevertheless, the patterns of
interpersonal attraction within a team an a very prominent concern. Team-building exercises that have a
component of fun or play are useful in allowing attraction bonds to develop. Task cohesiveness refers to the way in
which skills and abilities of the team members mesh to allow effective performance. Exercises that require the
application of the skills that will be necessary for completion of the team assignment but require them in a less
demanding situation, allow the team members to assess one amblers talents. Such experiences can lead to

(Continued)
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5. Five Issues to be Considered In Team Building (Page 2 of 2)
consideration of the next issue, the development of team members roles and of the norms that govern role enactment
4. Roles and Norms

All teams develop a set of roles and norms over time In task oriented teams, it is essential that the roll structure
enables the team to cope effectively with the requirements of the task. When the task is dmsiblit and conjunctive, as are
most of the important tasks in our society, the assignment of roles to members who can perform them effectively is
essential. Active cxxisideratvn of the role structure can be an important part of a teembuilding exercise. In some
cooperative leamuq designs. it a the instructors intention to rotate task roles so that all team members experience, and
learn from, all rol ts. Even then, rt is important that the norm, in this case imposed by the instructor, governing the
assignment of roles is understood and accepted by team members. Norms are the rules governing the behavior of team
members, and include the rewards for behaving in accord with normative requirements. as well as the sanctions for norm
violations Norms will develop in a team, whether or not they are actively discussed. The norms that govern most
cooperative learning teams are imposed by the instructor, but that does not preclude a team building assignment in
which those norms, as well as some that are specific to a team, are discussed and accepted.
5. Communication

Effective interpersonal communication is vital to the smooth functioning of any task team. There are many ways of
facilitating the learning of effective communication skills Active listening exercises, practice in giving and recemng
feedback. practice in checking for comprehension of verbal messages, are all aimed at developing skills it is also
important for a team to develop an effective communication network; who Communicates to whom: is there anybody "out
of the loop?" Norms will develop governing communication. Do those norms encourage everyone to participate. or do
they allow one or two dominant members to claim all the "air timer Team building exercises can focus on skill
development, network design, and norms, but even when the emus* is focused on another Issue, communication is
happening. Watch al Shape al

Issues 4 & 5, along with issues 1, 2, & 3. are not intended to present a sines of team- building exercises. Rather,
they are intended to help you evaluate the potential effectiveness of an exercise you design, or one that you find in the
numerous sources available. Team building is not a silver outlet for fixing dysfunctional teams, or assunng that all of your
teams will work well Team building exercises can be helpful in developing effective task-oriented teams. if they are
selected to enable teams to explore the issues identified in this outline.
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Tools Useful In Team Processing
A number of tools have been developed to provide a
structure which facilitates team discussion, exploration
of ideas, and decision making. Examples include:

Seven Planning Tools of the Quality Movement
Affinity Diagram "
Matrix Diagram
Process Decision Program Chart

Activity Network Diagram
Interrelationship Digraph
Prioritization Matrix
Tree Diagram

Others
Agenda Planner "*
Consensogram
Fishbone Diagram
Histograms
Integrative Analysis Diagram
Modified Nominal Group Technique
Pareto Chart
Prioritization Matrix
Run Charts

" Information is in this .workbook

Brainstorming "
Deployment Flow Chart
Force Field Analysis "
Impact/Changability (9-Square) "
Issue Bin ".
Multivoting
P.E.R.T. Chart
Process Check "
Stability Chart

This is a listing of various tools that are useful in solving problems and
reaching concensus in teams. Some of these tools are explained in the
following pages. Others cars be found in The Memory Jogger.
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Affinity Process
Purpose
To organize large sets of items (more than twenty items) into smaller sets of related items

Steps
1 The rules of brainstorming are followed but each idea is written (in seven words or less using a verb

and a noun) on a self - adhesive Post -it note or card.

2. After all the ideas have been generated and entered on the Post -its, post all the Post -its on a wall
or board Discuss the Post -its to check if there are any questions about what any of the Post -its
say or mean

3. Team members now silently mow the Post-it cards around, grouping cards which have an affinity,
together

4. if disagreement exists when grouping, make copies of the contested card and place in mom than
one group

5. When the grouping has stopped, discuss each grouping to determine what it is that relates all the
cards Write a header card for each group which captures the theme and feeling of the cards

tf there are single idea cards that do not fit well with the other ideas, have the team decide rt they
should be kept

The affinity process is useful when:

The team has no clear direction

A creative thinking process is needed

The team must identify broad areas of agreement

There are a broad set of possiblilities that need to be ordered into
similar groups.

Facilitator's Guide
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Agenda Planner
Time Block (minutes)

From To

Durabon

Details

Topic

Partapants

Purpose

snealeses
Knetteff
Applatien
Anima IL Swelem
Appreden I Evataim
Oscar T. to Male

Delivery Method
or Activrty

Quality Tools
or Activity

Required Reading
or Preparabon

Visual/Audio/Other
AalarEqupment

Team Leader

Team Recorder

Team Encourager

Team Facilitator

Team Time Keeper

Team NM's Advocate

This is helpful when planning a meeting
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Brainstorming
Purpose

To generate a high volume of ideas in a non-analytical manner which permits the
ideas of one individual to stimulate the ideas of the other individuals in the team

Steps

1. Define and write out a question (topic) for which you desire a large number of
answers

2. Silently generate and write down a list of ideas. When it seems most team members
have stopped adding to their lists, share the lists and continue to generate ideas as
they occur.

3. Record the information as given (i.e., do not paraphrase).

4. Do not criticize ideas or people.

5. Strive for fluency of ideas by building (piggybacking) on the given ideas.

6. Strive for a maximum number of ideas.

7. Sine for flexibility of ideas. Welcome wild ideas which can act as triggers to
cumulate breakthroughs into new directions.

Brainstorming:

This is set up to post the ideas on Post -It notes (trademark of the 3M
Company). The affininty process can then be used to separate the ideas
into similar groups.

Facilitator's Guide
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Code of Cooperation
EVERY member is responsible for the team's progress and
success.
Attend all sessions and be on time.
Listen to and show respect for the contributions of other
members; be an active listener.
Criticize ideas, not persons.
Resolve conflicts constructively.
Pay attention -avoid disruptive behavior.
Avoid disruptive side conversations.
Only one person speaks at a time.
Everyone participates no one dominates.
Be succinct, avoid long anecdotes and examples.
No rank in the room.
Attend to your personal comfort needs at any time but minimize
team disruption.
HAVE FUN. Adapted from the Boeing

Commercial Airplane Group

Code of,Codperation rr
A code of cooperation is useful in setting the norms for team behavior. This is
a "living document" and can be added to at any time with the consent of all
members. Violations of the code can be pointed out in non-personal ways to
get the team back into operation.

Facilitator's Guide
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Comparison Matrix
Convenient for Ming witting' or options

Create a table (matrix) with the proposed criteria
as both row and column headings
Starting with the first row, compare the row
criterion with each column criterion until you
reach the right hand side of the matrix
For each comparison enter in the matrix the
value

9 if the row criterion is much more important
5 if the row criterion is somewhat more important
1 if the row and column criteria are about equal
1/5 if the row is somewhat less important
1/9 if the row is very much less important

Repeat for all rows
Add up the rows high scores imply more
important criteria

Comparison Matrix .

Comparison Matrix:

This tool, like the impact/changeability tool, the modified nominal group
technique, and the prioritization matrix, can be used for ranking a number of
options.
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Deployment Flowchart
Construction Procedure

1. Identify steps for completing the actual process in the order
they occur

2. Use flowcharting symbols (see next page) to diagram the steps
in the actual process

3. Connect the symbols with arrows indicating process flow
4. Rework the flowchart by adding the people dimension
5. Stretch meeting ovals to include all meeting participants
6. Draw rectangular symbols under person of primary

responsibility - indicate input of others by use of circular
symbols under their names connected with a line and arrow to
the 'octangular symbol

7. Place decision diamond-shaped symbols under individual
involved in the decision process

A deploymentflowchart is convenient for describing both the individual steps
and the responsible parties for each step in a process. It is useful when one is
trying to establish the flow of an existing process, since its construction can
show flaws or problem areas that are difficult to see any other way. It is also
useful in mapping out a process which has to be constucted.

Symptoms to watch for when analyzing a deployment flowchart include:

Duplicated tasks

Multiple approvals or unclear responsibility

Rework or backward flows on the flowchart

Excessive photocopying/logging/proofing

Processes which could be combined

Process participants who do not add value

Manual work where automation may be appropriate

Indirect routing of paperwork and deliveries

Facilitator's Guide
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Deployment Flowchart
Common Symbols Used

''INplowtent Ftcvicht

These are symbols that can be used to describe various types of steps that are a
part of a larger process. An amusing flowchart is shown below. Note this
example is not a deployment flowchart because it does not show the
participant' roles. Examples of deployment flowchartscan be found on
pages 1-9 and 11-2 of the Workbook.

I BEGIN I

YES

low

NO

NO

NO
ANYONE

DOES

KNOW

HIDE

YOU POOR 144
SUCKER

NO PROBLEM
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"Focus on Facilitator" Signal

The facilitator needs your
attention:

Raise your hands to
inform your neighbors

Finish your sentence

Do not finish your
paragraph

Turn to the facilitator

z.
. :

: : : . :

There is a true need for the workshop leader (or active classroom facilitator) to
be able to get everyone's attention at times when the groups are actively
processing. This signal has been found to be effective (there are many related
ones just as effective):

It signals:

Finish your sentence

Do not finish your paragraph

Inform your neighbors

Turn to the facilitator

Information is about to come from the facilitator

When first used, it will typically take some time (maybe 5 to 10 seconds) to
gain control back from the teams. Ask, in subsequent uses, if this time can be
reduced (maybe cut in half each time).

If a signal is not agreed upon and used, valuable time will be lost in trying to
regain control - the more active the groups, the more difficult it is to gain
control.

Facilitator's Guide
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Force Field Analysis

Purpose
A force field analysis helps teams find out what is driving, slowing, or not allowing change The tool
helps a team to work together, to find a starting point from which to take action, and to show both sides
of the change issue.

Steps
1 On a board or large piece of paper draw a vertical line down the moths and a horizontal line across the

paper near the top

2. Label the left column Promoting and the right column Preventing

3. Brainstorm entries for the left hand column.

4 Brainstorm entries for the right hand column.

Force Fleid Ahalysis

Mooing Prevailing

The force field analysis is useful when:

It is not clear what impact a process change will have

Arguments can be made for both supporting and opposing ideas

Defining the "Promoting" and "Preventing" items allows "pushing" on all the
"Promoting" entries uncovered and "pulling" on all the "Preventing" entries
defined. It is as important to work on the things that prevent an
implementation as it is to work on the things that promote an implementation.
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Impact Changeability Analysis
Purpose

This tool helps prioritize a set of options
Steps

1. Review the tables on the next page for possible meanings of Impact and
Changeability
2. Rank each option on impact and changeability using the following scales:

If option were implemented (or problem eliminated) what impact would this have?
1 Little Impact
2 = Some Impact
3= Considerable Impact

How difficult will it be to implement the option (or eliminate the problem)?
1 Difficult
2 Moderate Effort
3- Little or no Effort

3 Use the chart on the next page to determine the relative priority of the
options

This goes by several names including "impact/changeability" and "9-block."

This tool can be used for prioritization of a number of options. It is helpful
when:

The team disagrees on the impact of the options

A limited number of options can be implemented

There is a need to easily prioritize the options

4
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Impact Changeability (cont.)

Little or No Effort

Moderate Effort 2

Difficult = I

Impact Considerations
Effect on quality
Time savings
Material savings
Morals

'7 Priority
Number of people who
benefit

Changeability Considerabons
Resource requremsrits
Complexity of inyesbgabon
Time required
Abikty to measure outcomes
Number of decision making
levels required

Impact/changeability (Continued)

0
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Issue
Bin

Assign either the team recorder or another team member to
be the issue Bin Collector
Assign the following issues to the Issue Bin:

topics that will or may be addressed later
questions that can or should be deferred until the end of
the agenda ran
items that can or should be the subject of future
agendas NON

Paraphrase the issue and record on the board or a piece of
paper which is always visible
At the conclusion of the meeting, the issues in the issue bin
are brought out, one at a time, and discussed to see If they
are still issues.
Any issues which remain after the discussion must be
addressed in a future meeting.

The Issue Bin is a tool that can be used to keep discussion on track. It is useful
when:

Discussion topics stray from the meeting agenda

Related topics should be considered later or at a future meeting
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Modified Nominal Group
Technique

purpose
Modified nominal group technique is a technique to help a team or group quickly reduce a
large list of items to a smaller number of high pnonty items The process elicits a high
degree of team agreement and promotes team ownership. This tool is similar to nominal
group technique but not quite u involved.

Steps
Step 1

Count the number of items on the list and divide by three This is the number of votes each
person has. (Round fractions off to the lower number.) If the items number more than 80, do
not go over a vote total of 20 Vote totals of more than 20 are hard to manage. Give each
team member as many colored dots as sheihe has votes.

Step 2
Have each person use hialher votes (colored dots) to select the items he/she wants to keep.
While leech person can vote for any rtem, it is a good idea to limit the number of votes any
one item can receive from a single person to three. Note. the team can decide if they want
to allow more or less muhiple voting.

Step 3
List alternatives in their new prioritized order

Step 4
Critically discuss the top alternatives in order to reach consensus. Eliminate those that are
outside the control of the teem

Modified Nominal Group Technique:

This tool, like the impact/changeability tool, can be used for prioritization of a
number of options. It is helpful when:

The team disagrees on the impact of the options

A limited number of options can be implemented

There is a need to easily prioritize the options
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Prioritization Matrix

Purpose
To prioritize tasks, issues, alternatives, etc. to aid in selecting what tasks,
issues, alternatives to pursue

Steps
1. Generate a set of criteria to be used in establishing the quality of the decision
2. Construct an L matrtc with options, etc. down the left and selection criteria

across the top
3. Each person prioritizes the criteria by distributing the value 1.0 among the

criteria (i.e., sum of weights is 1.0)
4. Sum the weights from each person for each criterion, the sum becomes the

team's weight for the criterion. Enter these weights in the L matrix in brackets
each column will have the same number in each cell.

5.Going a criterion at a time, rank order all the options, etc. with respect to the
criterion using the modified nominal group technique. Enter the vote totals for
each issue into the L matrix.

6. Find the product of the vote totals and weight for each issue and sum these
products for each row.

7 The rows with the highest sums are the issues of highest priority. Se sure to
discuss any row which has a low total but seems like it should be retained.

Prioritization Matrix:

This tool, like the impact/changeability tool and the modified nominal group
technique, can be used for prioritization of a number of options. It is more
involved than either the impact/changeability tool and the modified nominal
group technique. It is helpful when:

The team disagrees on the impact of the options

A limited number of options can be implemented

There is a need to easily prioritize the options

258o
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Process Check
Monitoring of processes, especially
processes which you own or are a part of, is
necessary if improvement is desired

A process check is a formalized way to do this
monitoring and should be used at the end of
all process related activities

There are many different ways to conduct a
process check

A process check must focus on the process
Failure of a process does not infer any
judgment about the quality of the team
members

Process checks are very important. They should be a part of every continuous
improvement process. There are many ways to conduct a process check. Two
examples can be found on pages 1-17 and 1-18.

2 5
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Survival Rankings by Experts
esert pace

Sumval Survival

Ranking

Flashlight 4 Math.... 15

Ka& 6 Food 4
Map 12 Rare 6
Paiscoat 7 Paw-1mm 8

pug ii Hcatuir wit 13

Compreat kit 10 limit 11

Paw/ 8 Milk 12

Parachute S 0.11.4 1

Salt tablets 15 Map 3
SW 3 RA' 9

13 Compact la
Sunglasses 9 Water 2

odka 14 Flaret 10
opcoat 2 Ern aid kit 7

Maror 1 FM rt,civcr 5

More specific information follows

This page contains the rankings for the items in the survival exercises. These
are ordered so that they can easily be transferred to the ranking sheets on pages
II-5 & II-7 . Further explanations of the experts can be found on the following
pages (A-24 through A-27.

0° 11
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Reading & Video List
Bradford, L. P. (Ed.) (1978) Group Development. La Jolla, CA: University Associates.
Forsyth, D. (1990) Group Dynamics. Pacific Grove, CA: Brooks/Cole Publishing Company.
Johnson, D. W., Johnson, IL T. & Smith, K. A. (1991) Active Learning: Cooperation in the

College Clansman. Edina, MN: Interaction Book Company.
Johnson, D. W. &Johnson, F. P. (1987) Joining Together Group Theory and Grow Skille.

Englewood Cliffs, NJ: Premace-Hall.
Katzenbach, .1. R., & D. K. Smith, (1993); The Wisdom of Teams, HarperBunness, New York.
Scboltes, P. S. (1988) The Team Handbook, Mattison, WI: Joiner Associates, inc. (Joiner

Associates: 1-800-669-8326, fax 1-608-238-2908
Brassard, B., The Memory Jogger Plat+ Goal/QPC, 13 Branch Street, Methuen, MA 01844,

(508) 685-3900.
Additional books. videos. and materialstraimg

Joiner Associates and QOAL/QPC (see addresses above).
Pfeiffer & Company, 8517 Production Ave, San Diego, CA 92121-2280, (619) 578-5900.

Sumested Videos for use in Exercises (either one suffices).
Meeting Robbers, CRM Films, 2215 Faraday Avenue, Carlsbad, CA 92008-7295
Meetings, Bloody Meetings, Video Arts, 8614 W. Catalpa Avene, Chicago, IL 60656

Information for further details or tools and on videos that work well with the
jigsaw from Part I.

Facilitator's Guide
Appendix A 30
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