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Introduction

Introduction

Engineering projects are often very large and require too many diverse
skills to be completed by a single person.

This necessitates the use of teams

Teams can collectively perform tasks that could not possibly be
completed by individuals working in isolation.
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Introduction

Learning Objectives

Understand the characteristics that define a team and understand
why a team is formed.

Understand different models for the stages of team development.

Understand the characteristics of effective teams.

Be able to develop team process guidelines.
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What is a Team?

What is a Team?

Team

A small group of people with complementary skills, who are committed to
a common performance, performance goals, and approach for which they
hold themselves mutually accountable.
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What is a Team?

1- Small Group

The definition indicates that a team should be a small group of
people, typically two to ten.

Teams larger than this become very difficult to manage.

The number of person-to-person relationships is equal to n(n — 1)/2

it is hard to develop consensus on important issues in large teams
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What is a Team?

2- Complementary Skills

Members should be selected for the background and skills not for
personality and friendship.

his leads to the related concepts of cross functional and
multi-disciplinary teams.

Cross-functional teams are those that are composed of people from
different organizational functions, such as engineering, marketing, and
manufacturing
Cross-functional teams are particularly important in new product.
Multidisciplinary implies that the team is composed of members from
different disciplines.
For example, the development of a robot would require members with
multidisciplinary expertise in computing, electronics, and mechanical
systems.
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What is a Team?

3- Common Performance Goal

The goals take time to develop but without specific goals to achieve
there is no need for a team.

The team’s goals are defined by the problem statement and
requirements specification discussed in Chapter 1
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What is a Team?

4- Accuontability

Teams should have a common approach for which they hold
themselves mutually accountable.

This can be a common approach to solving problems, such as
application of the design process.

One of the biggest problems that teams face is handling situations
where the team fails to meet a given objective.

The team must be able to hold each other mutually accountable in a
constructive manner in these situations.
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Models of Team Development

Models of Team Development

Bruce Tuckman developed a model for team development that contains fives
stages.

1 Forming

2 Storming

3 Norming

4 Performing

5 Adjourning
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Models of Team Development

1- Forming

This is the stage where the team is created.

The team members may not know each other, leading them to be
anxious and uncomfortable.

It is likely that the team’s objectives are not well defined and that the
members’ roles are ambiguous.
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Models of Team Development

2- Storming

The team works to develop its objectives and goals.

Members try to define their roles.

Conflict often appears as members jockey for position and advantage.

The team must resolve individual versus group goals.

Failure to navigate the storming stage means that the team will not
reach the performing stage.
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Models of Team Development

3- Norming

Team starts to become more cohesive.

Members accept the team’s objectives and their roles.

Team develops common approaches for solving problems and
managing conflicts.
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Models of Team Development

4- Performing

Team focuses on performing tasks and achieving the objectives set
forth.

The team should be collaborating and easily making decisions.

Disagreements that arise are accepted and resolved by the team
norms.
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Models of Team Development

5- Adjourning

Here, team dissolves, hopefully as a result of successful project
completion.

or if the project is cancelled, or even worse, if the team is unable to
function together.
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Models of Team Development

Models of Team Development (Graph)

Working group is defined as a group of individuals working in
isolation, who come together occasionally to share information.
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Models of Team Development

Models of Team Development (Graph)

The pseudoteam represents an under-performing team where the sum
effort of the team is below that of the baseline performance,
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Models of Team Development

Models of Team Development (Graph)

Potential team is one in which the team is functioning at a level equal
to that of the working group. At a minimum, teams should at some
point perform above the level of a potential team
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Models of Team Development

Models of Team Development (Graph)

Real Team is when the team starts performing where the performance
exceeds that of the working group.
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Models of Team Development

Models of Team Development (Graph)

The high performance team is when the team significantly
outperforms all similar teams.
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Characteristics of Real Team

Introduction

How can a team reach the performing stage and simultaneously
become a real team?

Unfortunately, there is no set process for guaranteeing that a team
will become a real team.

Successful teams adhere to good teamwork principles, but the
application of good teamwork principles does not automatically
guarantee that teams will be successful.

However, ignoring teamwork principles almost always leads to failure.
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Characteristics of Real Team

Member Selection

Selecting team members for their skills is a key to success identified
by Katzenbach and Smith.

They defined three categories of relevant skills:
1 Technical and functional,
2 Problem solving
3 Interpersonal.
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Characteristics of Real Team

Self selection vs Assignment

Self selection

Members believe the objectives
of the team are important,

A higher level of commitment.

A potential pitfall is that not
enough attention is paid to the
skills necessary to complete the
project.

Assignment

Assignment according to the
skills needed

A potential pitfall is that team
members that are unsatisfied
with the project from the start
may become angry.
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Characteristics of Real Team

Identify Objectives

In the context of engineering design, the combined problem statement
and requirements specification presented in Chapter 1 serve that
purpose.

The problem statement describes what the team is trying to achieve,
while the requirements specification sets verifiable targets that define
success.
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Characteristics of Real Team

How Decesions will be taken?

The team must determine how decisions are to be made, and once they are,
all members need to accept the outcome.

Decision by Authority.The leader makes all decisions, typically without
discussion by the rest of the team. This is effective for fast decision
making, but often does not lead to the best decision. It can also
produce resentment among the team.

Expert Member. The most expert member on the subject decides.
This is effective in cases where there is a single member who is clearly
the expert on the subject.

Average Member Opinion. The average team member opinion is
used. A method needs to be devised to determine what constitutes
the average opinion.

Decision by Authority after Discussion. The leader makes a decision
after all team members discuss the issue and provide input.
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Characteristics of Real Team

How Decesions will be taken?

The team must determine how decisions are to be made, and once they are,
all members need to accept the outcome.

Minority Control. A few members act as a subcommittee and solve
the problem. This makes sense if the minority group consists of
experts on the particular problem.

Majority Control. A simple majority is used to make decisions.

Consensus. All team members must agree to and commit to the
decision. This generally comes after much discussion and evaluation
of the different alternatives. This is the best approach, and the most
time-consuming. It is not necessary for all decisions to be made this
way, but consensus should be reached for important decisions.
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Characteristics of Real Team

How Decesions will be taken? (cont.)

A formal and widely used method for brainstorming and team decision mak-
ing is known as the nominal group technique

1 Read problem statement.It should be read out loud by a team
member (the facilitator).

2 Restate the problem. Each person restates the problem in his or her
own words to ensure that all members understand it.

3 Silently generate ideas. All members silently generate ideas typically
5-15 minutes.

4 Collect ideas in a round-robin fashion. Each person presents one idea
in turn until all ideas are exhausted.

5 Summarize and rephrase ideas. The facilitator leads a discussion to
clarify and rephrase the ideas. This ensures that the entire group is
familiar with them. Related ideas can be grouped or merged together.

6 Vote.
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Characteristics of Real Team

How to develop the team roles? (cont.)

Usually roles depend on the nature of the problem but here are a
common roles

Leader. Should guide the team through the processes of decision
making and problem solving. Should ensure that all opinions are heard
and that everyone is involved. Should coordinate tasks such as
identifying the agenda.
Recorder. The recorder is responsible for maintaining a record of the
team’s work, documenting important results, and recording
responsibilities for different tasks.
Spokesperson. Articulates the team’s results. The recorder and
spokesperson roles are sometimes combined.
Optimist. Should examine reasons why ideas and concepts will work,
find their merit, and advocate other’s ideas.
Pessimist. Should challenge ideas and assumptions, and presented
opposing ideas.
Analyst. observe the team processes and provides feedback to the team
for improvement.
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Characteristics of Real Team

How to assign tasks and responsabilities? (cont.)

Nothing creates problems more than when team members do not
have clearly defined responsibilities and tasks.

The workload needs to be distributed in a fair manner and all
members must perform real work.

Chapter 10 presents project management principles, one of the
primary aims of which is to develop and assign tasks to team
members.

It is important that the project manager also be assigned tasks,
outside of project management, that contribute to the project.
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Characteristics of Real Team

How to hold effective meetings? (cont.)

Three elements of effective meetings are: (1) well-defined roles for the par-
ticipants, (2) a structure for conducting the meeting. and (3) the application
of interpersonal skills

Have an agenda. Agree upon the goals for a meeting in advance.

Show up prepared. All members should show up on time with their
tasks completed,

Pay attention. Each person should speak in turn, and there should be
no disruptive side conversations. No person should monopolize the
conversation and all points of view should be heard.

Agree upon a meeting time and place. People have busy schedules
and different work habits. Believe it or not, failure to agree upon this
basic issue can lead to tremendous conflict.

Summarize. At the end of the meeting sununarize what was
discussed, important decisions made, and actions to be taken.
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Characteristics of Real Team

How to continue a successful team?

Teams that spend a lot of time together are generally more successful
( extracurricular activities.)

All members of the team should be included, not just a subgroup.

Respect each other

Listen actively. Most people are not effective listeners. As they listen
to others they are mentally formulating their response, while not
actually listening to the other person.
Consider how you respond to others. Are you negatively evaluating
others’ ideas or treating their ideas unfairly?
Constructively criticize ideas, not people.
Respect those not present. Nothing creates divisions and factions in a
team faster than personally criticizing members not present.
Communicate your ideas. If you have an idea, clearly state it and be
prepared to explain what the merits are. Be prepared for critical
analysis and discussion of the idea
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Characteristics of Real Team

How to manage conflicts?

Unresolved and unspoken conflicts lead to resentment and suspiciousness

Focus on the performance of the team and not individual personality.
Also, focus on ideas and constructively criticize them.

Listen to others. It is very important to remain calm and listen
carefully to others when conflicts arise.

Identify concerns. If you have concerns about something, it is best to
identify and address them, rather than hide them.

Develop a plan to resolve the conflict. Again, conflict can be positive
and lead to the solution of problems.
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Characteristics of Real Team

How to manage conflicts?

Mediation. A mediator can be used after all avenues for resolution of the
conflict have been exhausted. (delphi technique)

1 Each member of the team should anonymously supply a description of
the conflict and suggested remedies to the mediator.

2 The mediator proposes a solution to the conflict, which is fed back to
the team.

3 The team members are given an opportunity’ to suggest
modifications to the proposed resolution.

4 Steps 1-3 are repeated until consensus is achieved.
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Project Application: Team Process Guildlines

Team Process Guildlines 1

Teams should develop clear and detailed guidelines that govern their pro-
cesses. Issues addressed in the team process guidelines include:

The teams name. This creates an early opportunity for decision
making.

Decision-making guidelines. Indicate what techniques are going to be
used to make decisions.

Meeting guidelines. How meetings will run and what the expectations
are for team members in the meetings

Team rules. What each member will bring to the team.

Conflict resoluation strategies. Identify how the team will resolve
conflicts.
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Project Application: Team Process Guildlines

Team Process Guildlines 2

Self-assessment of the team formation stage and processes.
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