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Overview of the People Capability Maturity Model (P-CMM)

The P-CMM adapts the framework of the CMM to managing and developing an organization’s work force. The motivation is to radically improve the ability to attract, develop, motivate, organize, and retain the talent needed for SPI. The P-CMM provides guidance on

· processes for managing and developing the work force

· characterizing the maturity of work-force practices

· programs of continuous work force development

· establishing a culture of software engineering excellence

The Maturity Levels:

Level 1: Performance is inconsistent, management is based on personal “people skills”

Level 2: Instill basic discipline into workforce activities

Level 3: Identify primary competencies and align workforce activities with them

Level 4: Quantitatively manage organizational growth in workforce capabilities and establish competency-based teams

Level 5: Continuously improve methods for developing personal and organizational competence

Level 2 KPAs

Work Environment - Establish physical working conditions that allow individuals to perform efficiently and to concentrate on their tasks without unnecessary or inappropriate distractions

Communication - Establish a social environment that supports effective interaction, and ensure that the workforce can share information and coordinate their activities efficiently

Staffing - Recruit, select, and transition talent into the organization

Performance Management - Establish objective criteria to measure performance, provide feedback, and enhance performance continuously

Training - Ensure all individuals have the skills required to perform their assignments

Compensation - Provide all individuals with remuneration and benefits based on the contribution and value to the organization

Level 3 KPAs

Knowledge and Skills Analysis - Identify the knowledge and skills required to perform core business practices

Workforce Planning - Coordinate workforce activities with current and future business needs

Competency Development - Constantly enhance the capability of the workforce to perform their tasks

Career Development- Ensure all individuals are motivated and are provided opportunities to develop new skills

Competency-Based Practices - Ensure all workforce practices are based on developing the knowledge and skills of the workforce

Participatory Culture - Ensure a flow of information within the organization, to include individuals in decision making and gain support for commitments

Level 4 KPAs include:

Team Building- Capitalize on opportunities to create teams that maximize the interaction of diverse knowledge and skills to perform business functions

Team-Based Practices - Tailor the organization’s workforce practices to support the development, motivation, and functioning of teams

Reference

Curtis, Bill. et al, The People Capability Maturity Model. CMU/SEI-95-MM-02. Software Engineering Institute, Pittsburgh, PA. September 1995.  (see also http://www.sei.cmu.edu/cmm-p/ )

Template for a Team Charter

Code 2xx Systems Engineering Process Group (SEPG) Charter

Version 0.2, 12 April 1999

Purpose - The purpose of the SEPG is to integrate the SPI efforts within the 2xx department.

MEMBERSHIP - Current membership of this 2xx SEPG includes the 2xx Department Head’s representative, the 2xx SPI Agent and the Project SPI leads.  Membership can and may include other 2xx personnel.

GOALS - The goals of the 2xx SEPG are to:

(1)  Facilitate the implementation of process development and improvement policies by:

· providing the forum to share and capture successes, experiences, lessons learned, and best practices from SPI projects,

· absorbing and articulating the skills and knowledge acquired by 2xx Project SPI Leads to other 2xx projects,

· creating and approving 2xx standards and processes for systems/software development and maintenance and where possible, tailoring the SSC San Diego Organization Process Assets (SEPO’s process documents, templates, and procedures),

· helping projects use and tailor the department's standard software processes,

· acting as liaison between Department/Divisions/Projects and other process improvement groups at the Center,

· promoting process awareness by meeting with project leaders to discuss potential SPI efforts.

(2)  Plan the process development and improvement activities by:

· creating and managing the 2xx Department PI Plan,

· reviewing and approving the individual SPI project SPI Plans, including the tasks identified in the SPI schedule (MS Project),

· ensuring compatibility between the SPI Plans and keeping them current.

(3)  Foster the reuse and consistency of project data and process documentation by:

· defining and managing a 2xx project database that existing and new projects can use for planning purposes,

· defining and managing a 2xx Process Asset Library (PAL) to be used to leverage process documents that have been developed, for tailored reuse in other projects.

NOTE: The 2xx collective PAL will be provided to SEPO so that SEPO can use this information to close the gap between organization process documents and project process documents. 

(4)  Coordinate training for systems/software processes at all levels (department, division, project) by:

· creating and managing a 2xx training database,

· monitoring the training activities at the division and project levels,

· acting as the liaison between 2xx and the SSC San Diego training department.

(5)  Monitor SPI progress by:

· collecting and analyzing project and process metrics,

· making improvements to standard processes based on metrics analysis,

· reporting process status and SPI status to management,

· facilitating project appraisals within the Department,

· defining management requirements and develop processes for senior management reviews associated with each process area.

SCHEDULE - SEPG meetings will be held initially on a (weekly, biweekly, monthly) basis until the SEPG is firmly established.  The initial goal of meeting (weekly, biweekly, monthly) will be to develop a solid relationship among the Project SPI Leads and to establish a clear understanding of what issues each are working on.  Thereafter, SEPG meetings will be held as required based on the needs of the SEPG members.

SEPG REPORTS - SEPG reports will be generated to report objectives of current SPI actions, real accomplishments, process and consulting challenges.  SEPG Reports will be provided to the 2xx managers.

CHARTER ESTABLISHMENT DATE - The SEPG is formally established on X April 1999.

CHARTER DISESTABLISHMENT DATE - The SEPG is formally disestablished on X April 2000 unless specifically renewed by the 2xx Department Head.

Task and Relationship Roles

Within any organization members assume different roles and functions to achieve the goals of the organization.  These roles are sometimes assumed by individual members or shared by various members at different points.  There are also instances in which an individual member may take on more than one role. 

Task roles focus on specific activities needed to accomplish the work.

Initiator – proposes tasks, goals or actions; defines team problems; suggests procedures.

Information seeker – asks for factual clarification, requests facts pertinent to the discussion.

Opinion seeker – asks for clarification of the values pertinent to the topic under discussion, questions values involved in the alternative suggestions. 

Informer – offers facts; gives expression of feelings, gives opinions.

Clarifier – interprets ideas or suggestions, defines terms, clarifies issues before the group.  Clears up confusion.

Summarizer – pulls together related ideas, restates suggestions, offers decisions or conclusions for the team to consider.

Reality tester – makes critical analyses of ideas, tests ideas against data to see if the ideas would work.

Orienter – defines the position of the group with respect to its goals, points to departure from agreed-upon direction or goals, raises questions about the direction pursued in group discussions.

Relationship roles focus on specific activities need to motivate individuals to work together.

Harmonizer – attempts to reconcile disagreements, reduces tension, gets people to explore differences.

Gatekeeper – helps to keep communication channels open, facilitates the participation of others, suggests procedures that permit sharing remarks. 

Consensus taker – asks to see whether the group is nearing a decision, sends up trial balloons to test possible solutions.

Encourager – is friendly, warm and responsive to others; indicates by non-verbal signs or remarks the acceptance of others’ contributions.

Compromiser – offers compromises that yield status when his or her own ideas are involved in conflicts, modifies in the interest of team cohesiveness or growth.

Standard setter – expresses standards for the group to attempt to achieve, applies standards in evaluation the quality of group processes. 

Responsibilities of a Facilitator

A “facilitator” is an unbiased observer, not normally associated with the specific issues of a team or meeting, who guides then participant dynamics to be in alignment with the flow of a defined meeting process. Webster’s dictionary defines “facilitate” as “to make easier or less difficult.”  Thus facilitating results in easy resolution of meeting obstacles and improving efficiency and productivity of meetings. 

A proficient facilitator creates a win-win situation for both meeting leaders and participants by “facilitating” to have succinct, value-added meetings. By monitoring and guiding the progress of a meeting and watching the interaction of the meeting participants, a facilitator allows the meeting leader, the meeting recorder, and others to focus their energies on accomplishing the meeting objectives and producing business results in an optimal amount of time.

Responsibilities of a Facilitator:

1. Help define, document, and improve the ground rules being used by the team

2. Assist with the formulation of the objectives

3. Assist with determining the timeline to accomplish the meeting objectives

4. Assist with explaining and assigning the roles

5. Guide the meeting process to operate efficiently using the established ground rules

6. Help bring discussions of each topic to some sort of conclusion: e.g., decision, agreement, resolution, or action item.

7. Keep the discussion focused on the meeting objectives and moving along

8. Intervene if the discussion fragments into multiple conversations

9. Promote wide-spread participation and discourage singular domination by anyone

10. Monitor the pace and timing of the meeting in conjunction with the timeline to accomplish team objectives

11. Be the person to whom meeting participants may confidently direct their frustrations and recommendations about the meeting process

12. Provide formal and informal consulting or training on how to organize and conduct productive and efficient meetings

(Adapted from the SSC San Diego Facilitators Team)

Sample Meeting Minutes

Minutes of SPI Agent Meeting June 31, 2002

Attendees:  Able, Baker, Charlie, Dogwood, Echo, Foxtrot, Golfer, Hotel, India

Guests:  Juliette Kilo, D59 Head and Mike Lima of DEF Project

Absentees: Oscar, Papa, Quebec, Romeo

Handouts

a. Dr. Lynn Carter’s “Coaching in Change Management” viewgraphs and articles

b. Hardcopy of viewgraphs of the D59 Project Review Template

c. D59 Project Review Guide and D59 Customer Satisfaction Survey

1.  Announcements, Hot Topics:

a. Baker and Dogwood delivered their CM analysis report to the XYZ project and it was discussed at the team meeting today. PM Vic Victor wants SEPO’s help in evaluating integration. Victor will present the CM concept to the Horizontal Integration team.

b. Nuggets from Dr. Lynn Carter’s SEI presentation on “Mastery and Coaching in Change Management” last Wednesday were discussed.. All SPI Agents need to review the Carter viewgraphs and articles for a training certificate. 

c. Chris discussed the ABC Memorandum of Agreement that says the project must attain CMM Level 3.

d. John Echo discussed the Software Metrics Implementation that he received from the, DEF PM. He emailed the pdf file to all SPI Agents.

2.  Main Topic:  D59 Project Review Template and Example

Bill Foxtrot walked through the D59 Project Review Template.  He distributed the handouts listed above.  The template and handouts are also available on the D59 PAL.

3.  Action Items:

a. Action items closed this meeting;

1.  Send electronic copies of SSC Product Status Report to Dept SPIs – Dale did

2.  Verify that Activity 5 of OPF is satisfied – Beverly says it is not

b.  Open Action Items:

   Assigned
Action Item
Resp
Due

1.  06/05/02
Provide updated PDFs to Ed
Dept SPIs
6/13/02

2.  06/12/02
Schedule Outlook articles, give to Mary
All
6/30/02

3.  06/12/02
Review Dr. Carter’s viewgraphs, etc.
All SPIs
6/19/02

4.  06/19/02
Update Dept Measurement Brief
Sue/Dale
7/10/02

4.  Next Meeting:  MONDAY, July 4, 2002, 10:00 A.M., SEPO

Agenda:
1.  Continue with KPA Completion Tables starting with the end on the TP KPA

2.  Discuss criteria to support adding Dept/Division Review metric to SPI Status report

Sample Action Item Database

Status as of 6/31/2000   
	AI #
	POC
	Keyword Description of Action
	Date Assigned
	Date Due
	Status

	1.
	Chris


	Set up master email alias distribution list
	7/21/99
	8/15/99
	Complete 8/12

	2.
	Joe
	Distribute URLs for standards documents
	7/21/99
	9/1/99
	Complete 9/5

	3.
	Bill
	Develop strawman brief as input for status deliverable to Dept. Head
	8/5/99
	8/15/99
	Complete 8/25

	4.
	Doug
	Continue effort on the POA&M using MS Project as time allows
	9/31/99
	6/1/00
	On-going

	5.
	Joe
	Find and share electronically a definition of Systems Engineering processes
	9/31/99
	10/30/99
	Unknown

	6.
	Pat
	Revise team budget for additional funding
	1/15/00
	1/20/00
	Cancelled

	7.
	Sue, Chris
	Distribute agenda and plans for Department Head briefings
	2/1/2000
	3/15/00
	OBE

	8.
	All


	Review and comment on revised charter
	4/1/00
	5/1/00
	Open

	9.
	Pat
	Revise team budget for additional funding
	5/15/00
	5/20/00
	Cancelled

	10.
	Mary
	Check on metrics efforts of XYZ QMB and report to group
	5/15/00
	7/5/00
	Open

	
	
	
	
	
	

	
	
	
	
	
	


Status Column entries:

Complete

Open – means to be done or in-process

On-going

OBE

Cancelled

Unknown

Sample Meeting Ground Rules

Attendance

· All members must attend; no substitutes (or pre-approved substitutes only.)

· Meetings will be announced x days in advance. (Who does this?)

· Members must notify the recorder by email (copy to Team Leader) when you can’t attend.

· Absent members are responsible for providing inputs and action items to the team (via email list) prior to the meeting

· Meetings will start and end on time

Agenda / Minutes / Action Items

· Minutes of the previous meeting will be prepared and distributed to all team members (at least two days) prior to the next meeting. (Who does this?)

· Agendas will be distributed prior to the meeting. (Who does this?)

· Action Items will be recorded and tracked. (Who does this?)

Roles

· Define Meeting roles: Leader, Presenter, Facilitator, Recorder, Timekeeper, Participants, etc.

Preparation

· All members come to the meeting prepared (complete action items, review the agenda, satisfy entrance criteria)

Participation

· All team members are responsible for participating in discussions

· Determine how decisions will be made during the meeting (use proper decision-making method based on the situation)

Behavioral Courtesies

· Respect the rights of other team members to speak

· Do not criticize ideas (no idea is a bad idea) or other team members

· No disruptive side conversations

· Speak up if you think the team is off the track (“Road to Abilene”) 

· Don’t beat an issue to death (dead horse rule)

· Don’t allow interruptions: turn phones and pagers off (100 mile rule)

· Use “Parking Lot” for items to table for later discussion

· Team members have equal rights and responsibilities to invoke any of the above ground rules.

Generic Meeting Agenda. Tailor to each meeting based on the team’s maturity.

1. Icebreaker (facilitator or person designated prior to meeting)

2. Introductions / get acquainted (everyone)

3. Definition of roles: Leader, Presenter, Facilitator, Recorder, Timekeeper, etc.

4. Role assignments: Leader, Presenter, Facilitator, Recorder, Timekeeper, Participants

5. Identify and adopt meeting ground rules from sample list (Facilitator)

6. Establish mechanism for giving feedback to facilitator on meeting process (Facilitator)

7. Identify a clear statement of the issues(s) or problem(s) to be addressed (Leader)

8. Identify and document meeting objectives and order of priority (if applicable) (everyone)

9. Identify and document estimated timeline to accomplish meeting objectives (everyone)

10. Start process to address objectives (initially use round robin to establish full participation) (Leader)

11. Check progress against timeline (Timekeeper)

12. Review decisions, recommendations, action items at end (Recorder)

Building High Performance Organizations (HPO) 

Leadership Functions - “The Work of Leadership”

Strategic Customer Value Analysis

· Who are/should be our customers; what do they value (want/ need) now and in the future?

· Mapping the “food chain” vs the “beneficiaries”

· Environmental scanning / market analysis

· “Political” analysis / feasibility review

Vision / Values Connected to Strategy, Structure, and Systems

· What does high-performance mean for us, what higher moral purpose are we trying to serve, and what values will guide us in achieving it? 

· Causing a shared vision/values for unit/organization to be formulated, articulated, and lived; must “nest” within next higher level’s vision/values

· Strategic thinking:  mission/niche analysis interacting with “theory of the business” review --  results in a strategic plan showing direction and need for capacity building -- must be translated into a “tactical” operational plan (actions matched with resources, goals and objectives, monitoring, corrective actions) -- results in “performance”
· The organization’s/unit’s “values” work involves causing the values (leadership philosophy/ individual behavioral values/operating systems values) to be made actionable (by focusing on required/prohibited behaviors) -- results in “work culture”
Suprasystems Integration / Stewardship

· Gluing the parts of the organization back together to accomplish the vision; creation of mechanisms that align the parts to form an integrated whole

· Requires a stewardship role; rising above “turf” to serve and be responsible for the larger whole; linking with others to address cross-organizational issues

Learning, Thinking, Changing, Renewing

· Staying “on the cutting edge” individually and organizationally

· Building a “learning/renewing organization”

· Benchmarking/best practices/reengineering/continuous improvement

Enabling, Empowering, and Energizing

· Teaching, mentoring, motivating, and bureaucracy busting; providing knowledge, skills, and information required to make good decisions; being proactive; removing barriers to empowerment

Guidelines for Operating Inside the Parallel Organization

· “Normal” Hierarchical Organization Rules Are Suspended.  All team members are equal inside the parallel organization; decisions are by consensus, but note that decisions inside the parallel organization must also “fly” in the hierarchy a key role of team members is identifying, consulting with, and marketing to major “stakeholders” inside and outside of the hierarchy.

· Focus Is on Reaching The Best Solutions Possible for the Whole.  Members of teams must be committed to a shared vision and values for the organization; a member’s “worth” is determined by his/her contribution (e.g.., ideas, conflict resolution, consensus building, problem-solving) to helping the team reach the best solution possible.

· Everyone gets a “Promotion.”  To eliminate “turf” and reach solutions that are best for the whole, members of teams must “promote” themselves at least two levels in the organization so they can see themselves and their units as parts of a larger, integrated whole; members must view themselves as part of a “board of joint owners” of the whole.

· A “Regenerative” Culture Is Critical.  Trust-Based Relationships: while operating in the parallel organization, all interactions must be based on complete trust; Honesty: members are expected to level with each other and to have no hidden agendas; Mutual Respect: we can disagree without being disagreeable; no personal attacks; each team member must take personal responsibility for the success of every other team member.

· Confidentiality.  It is often necessary, in order to achieve an open, innovative, and candid discussion of difficult or sensitive issues, for teams to establish a confidentiality rule -- i.e., what is said and decided and why decisions are reached is on the record; but who said what is not. 

· No Retribution for Following These Guidelines. Because a low threat, high trust climate is critical in getting candidness and promote creative problem-solving, no retribution for following these guidelines can be permitted; however, if members do not follow the guidelines, there must be consequences.

· Enforcing These Guidelines Is Everyone’s Responsibility.  Because everyone is equal inside the parallel organization, everyone is responsible for making the process work.

Self-Evaluation for Existing Teams

(this document at http://sepo.spawar.navy.mil/ )

	 No


	
	 Maybe


	
	 Yes




1  2  3  4  5
Are our team goals clear to all members?

1  2  3  4  5
Are we still performing within our team charter?

1  2  3  4  5
Do we have the right types and numbers of team members?

1  2  3  4  5
Do all team members understand their roles and responsibilities?

1  2  3  4  5
Are we performing according to our plan?

1  2  3  4  5
Does our upper management/sponsor support our activities?

1  2  3  4  5
Do we have adequate resources and funding?

1  2  3  4  5
Are our team meetings effective?

1  2  3  4  5
Are we following effective problem-solving techniques?

1  2  3  4  5
Has all necessary information been considered for decisions?

1  2  3  4  5
Are our decisions properly developed and agreed upon?

1  2  3  4  5
Do the team members really agree with the decisions? 

1  2  3  4  5
Does the team leader avoid dominating and/or dictating?

1  2  3  4  5
Have all team members had their viewpoints heard?

1  2  3  4  5
Do we avoid “rushing to judgement” because “we know  it all”?

1  2  3  4  5
Can we keep conflicts between team members from affecting results?
1  2  3  4  5
Are the team rules for communication clear to all members?

1  2  3  4  5
Do all team members contribute effectively to our work?

1  2  3  4  5
Is feedback given effectively?

1  2  3  4  5
Do our team members maintain constructive relationships?

1  2  3  4  5
Are all team members committed to our goals?

1  2  3  4  5
Do team members really listen to one another?

1  2  3  4  5
 Do we surface unspoken issues, or hidden agendas? 

1  2  3  4  5
Is  good work recognized?

Building Productive Teams

From CrossTalk, June 2000


 by Watts S. Humphrey 


 Software Engineering Institute, Carnegie Mellon University 

The Software Engineering Institute's (SEI) Team Software Process (TSPSM) is a framework and a process structure for building and guiding integrated engineering teams, which are essential in development of today's complex, increasingly sophisticated systems. This paper discusses characteristics of productive teams, how to build/launch such a team, and team member preparation. 

Teams are required for most engineering projects. While some small hardware or software products can be developed by individuals, the scale and complexity of modern systems is such, and the demand for short schedules so great, that it is not practical for one person to do the entire job. Systems development is a team activity, and the effectiveness of the team largely determines the quality of the engineering. 

Modern systems are becoming increasingly sophisticated. Aircraft, automobiles, computer printers, television sets, and even electric razors contain software, often lots of software, and the amounts of software have been rapidly increasing. The design of such systems is vastly more complex than it was a few years ago. While there are still many modest-sized systems, the trend is for the software content of just about every product to increase by 10 or more times every 10 years. This trend has been more or less followed for several decades, and it appears likely to continue for the foreseeable future. 

While most large systems involve many technologies, it is generally the software that integrates all the pieces into a cohesive whole. The software engineers provide the glue that holds the system together. It is critical that the software professionals use disciplined methods. If they do not, the integration job and the software glue that binds the system will likely have quality problems. 

While every technology is important, if the software people do not properly plan and manage their work, the project will almost certainly get into trouble. That is the reason that the Software Engineering Institute (SEI) developed a framework and a process structure for building and guiding integrated engineering teams. It is called the Team Software Process (TSPSM). 

The TSP is one of a family of methods that can help engineering teams more effectively develop and support software-intensive systems. The Capability Maturity Model (CMM®) provides the overall improvement framework needed for effective engineering work [1]. The Personal Software Process (PSPSM) provides the engineering disciplines engineers need to consistently use a defined, planned, and measured process [2]. The TSP couples the principles of integrated product teams with the PSP and CMM® methods to produce highly productive teams. 

A team is more than just a group of people who happen to work together. Teamwork takes practice and involves special skills. Teams require common processes; they need agreed-upon goals; and they need effective guidance and leadership. The methods for guiding and leading such teams are well known, but they are not obvious. The SEI has developed the TSP to guide engineers and their managers in using effective teamwork methods. 

This paper describes the principles behind the TSP's development. Starting with an overview of the characteristics of productive teams, the paper describes how organizations can build teams that have these characteristics. Next, the paper describes the ways the TSP process guides team formation. It closes with a summary of the preparation required for TSP team members. 

 The Characteristics of Productive Teams 

 There are different kinds of teams. In sports, for example, a basketball team's positions are dynamic while baseball team members have more static roles. In both cases, however, the members must all work together cooperatively. Conversely, wrestling and track teams are composed of individual competitors who, while not dynamically interacting, support each other socially and emotionally. 

In engineering, development teams often behave much like baseball or basketball teams. While they may have multiple specialties, all the members work toward a single objective. On systems maintenance and enhancement teams, however, the engineers often work relatively independently, much like wrestling and track teams. However, regardless of the team type, productive engineering teams have certain common characteristics.

A team is a group of people who share a common goal. They must all be committed to this goal and have a common working framework. The following definition for a team has been adapted from Jean L. Dyer [3]: 

 — A team consists of at least two people. 

 — They work toward a common goal. 

 — Each person has been assigned specific roles. 

 — Completion of the mission requires some form of dependency among the group members. 

Conditions for Effective Teamwork 

 The four parts of this definition of a team are all important. For example, it is obvious that a team must have more than one member, and the need for common goals is also generally accepted. It is not as obvious, however, why team members must have roles. Roles are essential because they provide a sense of ownership and belonging. They help guide team members on how to do their jobs; they prevent conflicts, duplicate work, and wasted effort; and they provide the members a degree of control over their working environment. Such a sense of control is a fundamental requirement for motivated and energetic team members. 

Interdependence is also important. This is where each team member depends to some degree on the performance of the other members. Interdependence improves individual performance because, with complementary skills, the members can help and support each other. For example, design teams generally produce better designs than any individual member could have produced alone. Team performance is further enhanced by the social support of membership. Human beings are social animals and few people like to work entirely by themselves, at least not for very long. Because of this social context, the members will make a special effort to meet their obligations to the rest of the team. 

Through mutual support and interdependence, teams become more than just the sum of their members. As teams build a trusting and cohesive relationship, they develop a spirit and an energy that can produce extraordinary results. 

Innovative Teams 

 Another characteristic of productive teams is their ability to innovate. Innovation has been essential in the development of modern society. Innovation is more than just thinking up bright ideas, it requires creativity and a lot of hard work. Just about every engineering task is part of an innovative endeavor. This is true for the development, enhancement, and repair of complex systems. These innovative teams must produce quality products while using unfamiliar and often unproven tools and technologies. They often start projects with only partially defined needs and they must be sensitive to the user's evolving requirements. 

Innovative teams must have skilled and capable people who are highly motivated. They must be creative, flexible, and disciplined. They must strive to meet demanding schedules while adjusting to changing user needs. They must also control costs and schedules while keeping management informed of their progress. In short, innovative teams have a great deal to do. 

A Trusting Environment 

 To be creative and productive, engineering teams must work in a trusting and supportive environment [4]. Engineering teams are composed of extremely capable people who can quickly sense a lack of trust. When managers do not trust their teams to make aggressive schedules or to strive to meet these schedules, the engineers will know it. When engineers do not feel trusted and respected, they will feel antagonized and manipulated. They will no longer feel loyal to the organization and can easily lose their commitment to the team. 

Since people are generally more productive when faced with an important and meaningful challenge, it is appropriate for management to challenge their teams with aggressive goals. But when the teams respond to the challenge with a plan, management must be willing to negotiate realistic commitments the engineers believe they can meet. Few people will work diligently to meet a seemingly hopeless project schedule. 

Producing Productive Teams 

 In summary, the basic conditions for productive teams are that the members have defined roles, their work is interdependent, they are skilled and highly motivated, and they work in a trusting environment. To achieve these conditions, there are a number of well-known methods [3, 5, 6, 7, 8, 9, 10]. The team-building principles used by TSP are: 

 — The team members establish common goals and defined roles. 

 — The team develops an agreed strategy. 

 — The team members define a common process for their work. 

 — All team members participate in producing the plan and they each know their personal roles in that plan. 

 — The team negotiates this plan with management. 

 — Management reviews and accepts this plan. 

 — The team members do the job the way they have planned to do it. 

 — The team members communicate freely and often. 

 — The team forms a cohesive group, members cooperate, and they are all committed to meeting the goal. 

 — The engineers know their status, get feedback on their work, and have leadership that sustains motivation. 

Effective team formation requires that the members truly understand what they are supposed to do, agree on how to do the job, and believe that their plan is achievable. These conditions can all be established by involving the engineers in producing their own plans. Then, assuming that their plans are competently made, teams can almost always sell their plans to management. 

While all these conditions are necessary for effective teamwork, the specific ways to establish these conditions are not obvious. The TSP provides the explicit training and guidance organizations need to build productive engineering teams. 

 Launching TSP Teams 

 TSP projects start with a four-day launch during which the team members make a detailed plan for their project. A trained coach leads the team through determining goals, assigning member roles, making plans, and assessing project risks. By following the PSP planning process and using any available historical data, the engineers are able to make a realistic plan and schedule for their work. Once the team members have built team and personal plans, the team leader holds a management meeting where the team presents the plan to senior management and negotiates an agreed schedule commitment. 

Cooperation, Cohesion, and Commitment 

While most of the steps in the TSP process involve producing specific things, one condition does not. This is: 

— The team forms a cohesive group, members cooperate, and they are all committed to meeting the goal. 

These team-member attitudes cannot be legislated, imposed, or established by fiat; they must be created by the team itself. If the team members do not want to cooperate, or if they do not wish to act like a close-knit group, they will not, and telling them to do so will not fix the problem. Commitment is an attitude. When people are truly committed, they behave differently than people who are merely following orders. 

While it is clear that cooperation, cohesion, and commitment are necessary, it is not obvious how to produce them. The TSP approach for doing this involves all the team members in producing their own plans and selling these plans to management. People like to work together, they enjoy close-knit and cohesive groups, and they respond to challenging goals and objectives. Unless the working conditions actually block team formation, and as long as the members do not have serious personal antagonisms or emotional problems, such teams will generally become cooperative, cohesive, and committed units. 

Team Member Preparation 

 The first and most fundamental step in the teambuilding process is to ensure that all the members are capable of doing the job. This requires that they have proper skills and abilities and a common set of processes, methods, and terminology. For example, in forming a ball team, you would not pick players from different sports. While they might all be outstanding athletes, a ball team composed of football, baseball, basketball, and soccer players would not likely win many championships. They would not have the common language, agreed rules, or supportive skills to cooperate effectively. Just as on a ball team, TSP team members need a shared process, supportive skills, and the ability to work in an interdependent team environment. 

In forming a TSP team, a key requirement is that all the team members understand the principles behind the TSP methods. They must be able to plan and track their work and measure and manage the quality of their products. Training in the Personal Software Process (PSP) provides team members with such knowledge and skill. The major topics that team members need to understand are the following: 

· Project planning. 

· Status reporting. 

· Time, size, and defect measures. 

· Quality planning and management. 

· Design and design verification. 

· Process definition, use, and improvement. 

 Managers also need to understand these items so they can lead and guide their teams. If the managers are not PSP trained or if the engineers do not know how and why to plan, there is no point in trying to build the group into a cohesive team. The TSP teambuilding process will not work. When the team members do not know how to make plans, they cannot participate in the planning. The team leaders and project managers must then produce the plans. While these may be very good plans, the engineers will not have been involved and they will not be personally committed to the plans. 

Conclusions 

 While the PSP and TSP are relatively new, the experience to date has been promising [11, 12, 13, 14]. The SEI and a growing number of organizations are now qualified to assist industrial and government groups in introducing these methods. There are also an increasing number of universities that teach PSP and TSP courses [2, 15, 16]. For further material on these methods, see the other articles in this issue. 
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