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Instructor’s Guide

for

Introduction to Personal Process

1.  Introduction

This guide provides suggestions and supporting materials for the Introduction to Personal Process course, an overview for non-software professionals of the concepts and basic practices of the Personal Software Process.  The suggestions contained in this guide are based on several years’ teaching experiences from the course.  The guide has the following sections.

1.  Introduction:  a description of this document’s contents

2.  Course set-up and general suggestions

3.  Course overview

4.  Teaching notes and suggestions:  a description of the purpose for each lecture and exercise, with hints on delivery of the materials

2.  Course Set-Up and General Suggestions

This course consists of an equal mix of lectures and exercises, given over a two-day period.  Several lectures also include quick large-group activities or class discussions.  It is possible for one person to deliver the course, but because of the hands-on nature of the instruction, we find that it is best to use two instructors, particularly with large groups (15 to 20 students).  Each instructor delivers half of the lectures and half of the exercises, with both instructors available to assist the students during the exercises.  The maximum class size should be 20 students.

The course works best if held in a location away from the company worksite, where the participants are not distracted by the normal phone calls and hallway meetings that occur in the workplace.  We recommend delivering the course at a hotel if possible, but any outside meeting facility can be used.  Whenever possible, snacks (coffee, juice, rolls, etc.) should be available in the room, and lunch should be provided at or near the class meeting site.  

We find that a classroom seating arrangement works best for large groups; a conference table can be used for smaller groups (8-10 students).  A computer-compatible direct-display projector and display screen are required for presenting the slides.  Flip charts or white boards are handy for recording some of the exercise discussion items and for illustrating specific points.  If possible, the classroom also should have an overhead projector and screen so that the instructor can display the class slides and simultaneously demonstrate how to enter information on the corresponding PSP forms and logs.  The facilities specification instructions can be found in the “Collateral” folder for this course.

Before the class, students should be provided with a copy of the course textbooks and a letter containing the pre-reading assignment.  Students should read chapters 1 through 11 of Introduction to the Personal Software Process and the preface of Introduction to the Team Software Process before the first day of class.  A template for the pre-course letter to students can be found in the “Collateral” folder for this course.

Students should be provided with calculators to use during the class exercises (or should be asked to bring their own, if none are available for classroom use).  The class notebook with lecture slides and exercise materials will be provided at the start of the course, and exercise answer booklets should be handed out during the post-exercise discussions.  A complete checklist of all supplies needed for this course can be found in the “Collateral” folder.

At the beginning of each session, you should ask the students to turn off their pagers and cell phones and to close any laptop computers.

3.  Course Overview

The primary objective of this two-day course is to prepare students to participate on Team Software Process (TSP) teams.  The course covers the key concepts and principles of the Personal Software Process (PSP) at a high level so that students understand the terminology and the philosophy behind the method.  Students are guided through a series of lectures and exercises that teach the PSP process, familiarize them with the PSP forms and data collection methods, and prepare them to plan and track their work as part of a TSP project team. 

4.1 Audience.  This course is intended for system, hardware, and test engineers, technical writers, trainers, support personnel, and others who are not software engineers but who will be participating on a TSP project.  It is also appropriate for members of integrated product development teams that are building software-intensive systems.  Successful completion of the course will enable participants to understand the rationale and foundational concepts behind the PSP and TSP; to develop ways to measure size, time, and defects in their work; to use the PSP planning framework to plan and track tasks; and to use the PSP quality strategy to manage the defects in their work and support the team’s quality goals.

3.2
Course objectives.  Students of this course will

· understand the rationale and foundational concepts behind the PSP and TSP 

· develop ways to measure the size, time, and defects in their work 

· use the PSP planning framework to plan and track tasks

· use the PSP quality strategy to manage the defects in their work and support the team’s quality goals 

3.3
Course overview.  The Introduction to Personal Process course consists of ten modules.  Modules 3 through 9 include both lectures and exercises; modules 1, 2, and 10 are lectures only.  The topic list and class schedule are shown on the following page.

Day 1 Schedule

  8:30  -   8:45
Module 1:  Introduction


  8:45  -   9:45 
Module 2:  The Team Software Process

  9:45  - 10:30
Module 3:  Personal Processes



Exercise 3:  Maris’ Checkbook Process

10:30  - 11:00
Break

11:00  - 12:00
Module 4:  Planning I – Measures



Exercise 4: Size Measure Selection

12:00  -   1:00
Lunch

  1:00  -   1:45
Module 5:  Planning II – Estimating



Exercise 5:  Relative Size Measure Table

  1:45  -   2:30
Module 6  Planning III – Scheduling

  2:30  -   3:00
Break

           3:00  -   3:30
Exercise 6: Scheduling Process

           3:30  -   4:30
Exercise 7: The Baseline Checkbook Process

  4:30

Adjourn

Day 2 Schedule

  8:30  -   9:00
Module 7:  Quality I - Managing Defects

  9:00  - 10:00
Module 8:  Reviews and Checklists



Exercise 8:  Review Checklist for the Checkbook Process 


10:00  - 10:30
Break

10:30  - 12:00
Exercise 9:  Using the Revised Checkbook Process  



Module 9:  Quality II - Evolving the Personal Process

12:00  -   1:00
Lunch

  1:00  -   2:00
Application Exercise:  Building a Personal Process Script

  2:00  -   2:30
Break

  2:30  -   3:15
TSP Tool Demonstration

  3:15  -   3:30
Module 10:  Summary and Course Conclusion

  3:30  

Adjourn

Teaching suggestions for these modules follow in Section 4.

4.  Teaching Notes and Suggestions

This section contains a discussion of each module’s purpose and objectives, and gives recommended times for the lectures and exercises.  This section also provides suggestions for presenting specific slides - e.g., where examples and explanations might facilitate learning, or where we have found the students to experience difficulties in grasping the concepts being presented.

4.1 Module 1

Module 1 is the introduction for the course.  It consists of a lecture only.
Allotted time:  A total of 15 minutes is scheduled for this module. 

Module 1 purpose:  The first lecture is an introductory lecture in the most literal sense of the word:  After the instructors introduce themselves, the students have one or two minutes each to introduce themselves and to state their expected outcomes for the course.  The instructor will also introduce the purpose of this course, and describe the topics that will be discussed.  

Module 1 objectives:  At the end of this module, students will
· understand the course objectives

· know which of their expectations for the course will be met

· have a general appreciation for some of the software development issues that makes process improvement so important, not just in their organization, but throughout the software industry

Specific notes and teaching suggestions for module 1
1.
During the “Introductions and Expectations” portion of the lecture (slide 4), one of the instructors may wish to use a white board to scribe the students’ expectations.  These can be posted on the wall and during the course summary in lecture 10, the instructor can touch back on these to show the students which ones were covered during the course.

2.
If students have identified expectations that will not be met in this course, be sure to identify which ones are beyond the scope of this presentation.

4.2 Module 2

Module 2 is a high-level overview of the Team Software Process.  It consists of a lecture only.
Allotted time:  A total of 60 minutes is scheduled for this module. 

Module 2 purpose:  This module gives students the “big picture” view of the TSP and how it is built upon the foundation of PSP.  The lecture was presented at the end of the course (as Module 9) in versions 1.0 and 2.0 of this course as a wrap-up, but due to the number of questions posed throughout Modules 2 through 8 in these versions about why some of the elements and practices of PSP were needed, the TSP overview was moved up front to provide a context in which the rest of the course fits.  This virtually eliminated the confusion, questions, and resistance to the idea of using forms, standards, measures, and scripts.  Therefore, it is now the first major lecture of the course and serves as a framework to show how the PSP components are used at a team level.

Module 2 objectives:  At the end of this module, students will
· understand why TSP was developed

· be familiar with key TSP concepts

Specific notes and teaching suggestions for module 2
Slides 2 and 3:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.

Slide 5:  The point of this slide is to contrast the way teams are forced into working together through some sort of “team-building” activity imposed on them from outside with the way teams jell in real life.  Artificially jelled teams usually fall apart quickly after the team-building activity is over because the problems they were solving together were not real.  In order for teams to really jell, they must come together in the context of the work environment and come to a common understanding of what they are going to be doing as a team.  The TSP launch provides a mechanism for team building that is more effective (but maybe less fun!) than team-building activities and provides lasting results and real cohesion among the members.  This is important because jelled teams provide the support and motivation for using disciplined methods to produce superior software products.

Slide 6:  Teams will usually jell on their own over time as they form common understandings and grow to trust each other to fulfill their commitments.  Such teams are more cohesive and effective than artificially-jelled teams, but this kind of “natural” team building often takes many weeks or months to achieve.  The TSP launch provides a natural framework for authentic team building, but the jelling process is accelerated due to the four-day long launch activities in which the team goes through the stages of team building in a more intensive and mutually supportive way.

Slide 7:  To quote the old cliché, “a team is only as strong as its weakest link.”  This is why effective disciplined teams must be built with individuals who have all been trained in and are willing to use disciplined methods at the individual level.  The PSP provides the necessary training and conviction for using disciplined methods at the individual level.

Slide 9:  The “Team Member Skills” box at the bottom of the diagram represents critical elements of successful teams that each PSP-trained individual contributes to the team.  The “Team Building” and “Team Management” boxes show elements of successful team work that are built in to the TSP process through the launch and weekly meetings.

Slides 10-15 give an overview of the launch in terms of context, general concepts, and the relation of TSP to the organizational structure and the product life cycle.  Details of the launches, weekly meetings, and relaunches are given later in the lecture, so there is no need to go into detail about those activities on the context-setting slides.

Slides 15-33 provide a more detailed look at the launch meetings, the roles and goals, the weekly meeting, data gathering, and team self-management based on the consolidation of individual PSP data.

4.3 Module 3

Module 3 introduces the concept of a personal process and provides an overview of the PSP process elements (forms, scripts, standards, measures).  It also gives students a chance to practice following a script and filling out the forms that are most commonly used in PSP and TSP.  This module consists of a lecture and an exercise.

Allotted time:  Module 3 is scheduled for 1 hour and 15 minutes.  

Module 3 purpose:  Module 3 provides an overview of the concepts of processes and plans, and the differences between a process and plan.  A short in-class exercise has the students think about and define a process that they use on a daily (or weekly) basis, such as driving to work, cooking, doing household tasks, etc.  Then, using the processes that the students have defined as examples, the instructor leads the class into a discussion of the common elements of processes, and introduces the elements specific to the Personal Software Process.  After describing the purposes of scripts, standards, forms, and measures, the instructor leads the class through Exercise 3, during which they practice using a script, standards, and measures for a checkbook-balancing process and extract data from a scenario to fill out several PSP forms.  

Module 3 objectives:  At the end of this module, students will
· understand what a personal process is

· understand why it is useful to define and use a personal process

· know the PSP framework for describing a personal process

Specific notes and teaching suggestions for module 3

Slides 2 and 3:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slide 4:  Be sure to make the differences clear between a process and a plan.

· process:  generic set of steps for doing a job – does NOT include details or measures

· plan:  a process applied to a specific project or task – includes details such as interdependencies with other people, costs, schedules, milestones, etc.

Slide 5:  Emphasize that processes are not necessarily carved in stone; they can and should evolve as the understanding of the job changes or if the former process was inadequate for properly getting to the desired result.

Slide 6:  Give the students about 5 minutes to write down the steps for a process that they use daily or weekly.  (Several example personal processes are provided on the slide.)  Call on at least three people to share their processes with the class, but limit the sharing to about 10 minutes.  If the students don’t mention entry or exit criteria for their processes, ask them if there is anything that they need to start the process, or how they know when they are finished carrying out the process.  These ideas will be discussed later in the lecture, so don’t harp on them too much here.  Just ask the questions and note the answers.

Slide 7:  Each of the processes should have included at least three things:  entry criteria, one or more steps for doing the job, and exit criteria.  Point out that the entry and exit elements are present, even if the students didn’t explicitly call them out.  Tie this slide in with the slide 6 activity by pointing out the commonalities among the examples on the flip charts and how the processes all fit the basic three-part model, even when the activities described and steps within them are very different.

Slide 8:   This chart shows how the entry criteria (inputs), steps, and exit criteria can be organized as a high-level process guide.  (It is also in the format of PSP and TSP scripts, at a much more global level.)  The information is actually a simplified version of the checkbook script that will be used in the exercise at the end of the module.

Slide 9:  This is a place-holder slide; just note the three benefits and wait for slides 10, 11, and 12 to discuss each item in more depth.

Slide 15:  This slide ties together the parts described in the preceding section.  The important concept is the relationship among the PSP elements.
· Scripts and standards ensure that a specific job is done the same way every time.
· As the job is being done, certain data are generated (e.g., time, size, defects) and are recorded on corresponding forms or logs.
· Data from the various forms and logs can be rolled together and analyzed as a means of improving or changing the process, and provide a baseline for estimating and planning the time, size, and defect parameters for other jobs of a similar nature. 
Slides 16-18 introduce the elements that will be used in exercise 3.

Slides 19-27 provide detailed guidance on how to fill out the time log, defect log, and project plan summary.  These slides are best presented by using the “-1” slides with the picture of the form, and telling students that you will explain what goes into each field as you point to it on the form.  Tell them that the “-2” slides are there as memory joggers for their use later on and that you will present the info on these slides as you explain the “-1” slides, so they won’t be surprised when you skip over those slides during the lecture.

Exercise 3:  The exercise slides are part of the lecture slides for module 3, starting on slide 29.  The workbooks are in the tab for Module 3 behind the last lecture slide.  Instruct the students to remove the workbook and unstaple the pages so that they can follow the scenario and fill out the forms as the class moves through the exercise.  Make sure that each student has all parts of the workbook and knows which forms are used for which types of data.

The usual (most time-expedient) way of conducting this exercise is to have the instructor read the “Maris” scenario aloud, paragraph by paragraph, pausing to have the students enter data on the appropriate forms.  The alternative method is to walk the class through the first page by reading aloud and coaching the students as to what information goes on which form, then having the class work individually or in pairs to complete page 2.

4.4 Module 4

Module 4 provides an overview of the PSP planning framework and how it provides a means for making commitments that are meaningful and attainable. The module consists of a lecture and an exercise.
Allotted time:  A total of 1 hour is allotted for the lecture and exercise.  Time for the lecture is 35 minutes, with 25 minutes for the exercise and debrief.

Module 4 purpose:  This lecture gives an overview of why plans are important and how data can be used to make better plans.  The PSP planning framework is introduced, with emphasis on size measurements.  There is a discussion on choosing useful size measures, and the concept of linear regression is briefly discussed.  Parameters for time and effort measures are also discussed, along with the derived measure or productivity. 

Lecture 4 objectives:  At the end of this lecture, students will 

· understand the PSP planning framework

· understand the value of measures

· know how to choose an appropriate measure

· be able to define a size measure for a task done regularly at work

Specific notes and teaching suggestions for module 4
Slides 2 and 3:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slides 4-6:  The main point made in this section of the lecture is why plans are important.  In essence, they are the foundation on which businesses build plans for meeting commitments.  Commitments are often missed because the plan was not accurate.  In order to build accurate plans that are truly reflective of what a business can deliver, people must build plans that are based on sound estimates.  Sound estimates require accurate historical data.  These slides build the foundation for this logical argument.

Slide 8:  Explain the relationship between/among the product development lifecycle, data collection, data usage, and project planning and tracking, as illustrated by the diagram.

Slide 9: Once requirements are defined and a conceptual design has been produced, the next step in the project planning life cycle is to make an estimate of size (for components and the job as a whole).  Good estimates require good measures.

Slide 10:  This is a placeholder slide to introduce the three main criteria for selecting a good size measure.  Just mention the points here and wait for slides 11-14 to go into detail about each criterion.

Slide 12:  Although there are outlying points, it is possible to draw a line that illustrates a proportional relationship between time and size (“pages”).  Therefore, “pages” is an acceptable size measure. (And, you can tie this in to the next three slides.  On slide 13, “pages” can be defined precisely according to paper size and line spacing; slide 14

Slide 16:  There may be slides in this course that can be glossed over.  This is not one of them.  The idea of “task time” is important and therefore, you should take your time explaining this concept and use as many illustrations as needed of what is and is not task time.  The last point is actually optimistic:  our data indicate that beginning teams may actually be getting in as little as 20% of their work as task time.

Slide 17:  Although PSP uses minutes to measure time, the TSP tool uses hours (and fractions of hours).  The time log tool does collect elapsed time in minutes, but the time is converted to hours on other forms, such as the Project Plan Summary and form WEEK.

Slides 19-21:  The suggestion for assessing the size-time relationship is to graph it.  Of course, in PSP, data can be used to calculate the R-square value, but the majority of the target audience for this course do not have the background to understand this.  You can mention the concept of “correlation coefficient” and the standard that an R-squared value of 0.51 or higher is generally considered to be an acceptable size measure.

Exercise 4:  The exercise slides are part of the lecture slides for module 4, starting on slide 24.  The workbooks are in the tab for module 4 behind the last lecture slide.  Instruct the students to remove the workbook and to look at the various pages as you explain the instructions.  Allow 2 or 3 minutes for introducing the exercise, then give the students 20 minutes to work on the exercise.  Tell them to go directly into part 2 as soon as they finish part 1.  Leave slide 25 up for about 10 minutes, then change to slide 26.  At then end of 20 minutes, call time and take about 2 or 3 minutes to debrief the exercise and distribute the answer booklet.

Part I requires the students to use the data in the table at the top of page 3 to draw two graphs.  The grid on page 4 will be used to graph the points for effort hours (y-axis) as related to number of chapters (x-axis), and the grid on page 5 is for graphing effort hours (y-axis) vs. total report pages (x-axis).  Once the points are plotted, the students should construct the line of “best fit” through the points.  Of course, “pages” provides the best correlation for effort and time.  An answer booklet with sample graphs is provided in the “handouts” folder.

Part 2 answers will vary according to the students’ jobs and the tasks that they do.  Therefore, no answer booklet is provided.  Call on a couple of students to share the tasks, measures, and assessment with the class and comment as needed.

4.5 Module 5

Module 5 covers the concepts of size estimation principles, using proxies, and constructing a relative size table.  It also has one of the favorite demonstrations among the students:  estimating M&Ms in two jars, then eating them!  This module consists of a lecture and an exercise.

Allotted time:  A total of 45 minutes is allotted for the lecture and exercise.  Time for the lecture is 25 minutes (including the M&M demo), with 20 minutes for the exercise.

Lecture 5 objectives:  At the end of this lecture, students will understand

· PSP estimating principles

· how to estimate size and effort using the PSP planning framework

Specific notes and teaching suggestions for module 5
Slide 2:  This serves as a “you are here” map.  The overall process was described in Lecture 4; now, we will be focusing on the portion of the planning process delineated in the “Estimate size” and “Estimate resources” boxes in the second column.

Slides 3 and 4:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slides 5-6:  Use two different sizes of containers to hold M&Ms.  Fill the containers with plain M&Ms (peanut ones are variable sizes, and due to the growing prevalence of peanut allergies, it’s best to keep them out of the classroom).  Then, count the number of M&Ms in each container.  (To do this, dump the container contents into another dish, then count them out using a paper plate and knife, or wear disposable gloves.)  (Note:  for plain M&Ms, there are about 20 candies per ounce of container size.)  
To conduct the demonstration, while showing slide 5, pass the first jar around the class and ask each student to write down their guess of the number in the jar.  Then note on a flip chart each person’s guess.  There will probably be a large range of variation.  After all data has been recorded, tell the students the actual number of M&Ms in the first container.  Next, show slide 6, but tell them how big the jar is (in ounces).  Also tell them the capacity of the first jar.  It should be a simple matter of arithmetic to figure out the probable number in jar B.  As before, ask each student for their guess and record on a flip chart.  There should be a significant tightening of the range.  Again, tell them the actual number after all guesses have been recorded (and tell them they can eat the candy!).
Slide 7:  This is the “punch line” for the M&M exercise:  even a little data can make a significant difference in improving estimation accuracy.  Depending on the time and the mood of the class, you can either have the class discuss the question at the end of this slide, or treat it as a rhetorical question.  Either way, use the question to lead into the content on the next slide.

Slide 8:  Most experience with estimates is that they are far from accurate.  Many times the so-called “estimate” of schedule is colored by outside pressures, such as imposed deadlines.  However, if based on data, estimates can be useful.  The more data one has and the more experience you gain in interpreting the data, the more accurate your estimates will become.
Slide 11:  The students should be able to tell you that based on the +/- 50% historical data, the range for actual size will be 31 to 93 pages, which is a BIG window.  Have them imagine that instead of pages, this is a time estimate in weeks or months – and how useful will that range be?  Not very….  So, what to do?
Slide 12:  Because you also know that the number of over- and under-estimates tend to cancel each other out, the actual range is be smaller than +/- 31 pages.  But how do you calculate what the actual range is going to be?
Slide 13:  The error range for each part is shown on this slide; however, you do not add up the 4 error ranges (doing so just gets you back to the same figure of +/- 31 pages),  However, by plugging the values for the error ranges of the 4 parts of the job into a formula, you can calculate the likely error range.  (See slide 14.)
Slide 14:  By squaring the error range for each part, adding the squares together, then taking the square root of the whole, you get an error range of +/- 16.3 pages for this example.  (This works the same way as calculating the total standard deviation for combined resource estimates, as shown on page 159 of the Discipline for Software Engineering book.)
Slide 15:  By using the formula to calculate the error range instead of just adding up the variations of the parts, you get a much tighter error range (or prediction interval) for the job.  Instead of the actual size being somewhere between 31 and 93 pages, the calculation shows that the actual size is probably somewhere in the range of 46 to 78 pages – a more accurate estimate.
Slide 16:  The key to achieving good estimating accuracy is consistency.  One achieves consistent estimates  by using a defined process for doing the type of work that you are making the estimate about, collecting and using historical data on the operation of that process,  and carrying out these two steps consistently and continuously.  (This is the wrap-up for the “estimating accuracy” portion of lecture 5.  Starting with the next slide, the lecture takes a closer look at size estimation techniques, specifically, PROBE.)
Slides 17-21: The content here sets up the presentation of proxy-based estimating.  Recall the differences in error range for estimating the size of the report as a whole (31-93 pages) vs. breaking down the report into parts and calculating the range using the combined resource calculation (46-78 pages).  For small jobs (such as the 4 chapter report) or jobs involving the same kinds of work, the calculation works well, but for larger jobs, or jobs that have different types of work that come together in the whole, you need a way to compare “apples to apples”  - proxies.
Slide 26-32:  Just as the rooms in a house are of different types, and each type of room may be bigger or smaller than other rooms of the same time, software can also be grouped by relative job size and similar type of function.  Slides 27-32 build on the house analogy to walk students through the concepts and formulae for construction of a relative size table.
Slides 33-34 discuss the idea of time estimation and productivity calculation.

Exercise 5:  The exercise slides are part of the lecture slides for module 5, starting on slide 37.  The workbooks are in the tab for module 5 behind the last lecture slide.  Instruct the students to remove the workbook and to look at the various pages as you explain the instructions.  Allow 2 or 3 minutes for introducing the exercise, then give the students 20 minutes to work on the exercise.  

The exercise requires the students to use the data in the table on page 3 of the workbook to calculate the number of pages for small, medium, and large chapters.  The time and size data are also used to calculate an overall productivity rate for the book writing process.  Answer booklets are provided in the handouts folder, and should be distributed to the students after the exercise debrief.
4.6 Module 6

Module 6 walks students through the process of creating a task list and planned schedule, and describes how to track progress against the schedule using the earned value method.
Allotted time:  A total of 1 hour and 15 minutes is allotted for the lecture and exercise.  Time for the lecture is 45 minutes, with 30 minutes for the exercise.
Lecture 6 objectives:  At the end of this lecture, students will know how to

· build a schedule

· create an earned value plan

· track progress using an earned value plan

Specific notes and teaching suggestions for module 6

Slide 2:  This serves as a “you are here” map.  The overall process was described in Lecture 4; now, we will be focusing on the portion of the planning process delineated in the “Estimate schedule” box in the second column.

Slides 3 and 4:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slide 5:  The schedule planning method in PSP is different than other methods in that PSP plans use only the available task hours (NOT total hours on the timecard) when building a schedule plan.

Slides 9-10:  These slides reinforce the notion of task hours and repeat the concept that most engineers get only 20 task hours (or less) during a typical 40 hour work week.  If no data is available, start with 50% of total work time per week, then adjust that percent up or down as historical data on your actual task time becomes available.

Slides 11-17:  Manually walk through the construction of the schedule plan.  Even though students who work on TSP teams will have the tool to do most of the work for them, it is critical that they understand how and why this procedure works.
Slides 18-23:  Explain the concept of earned value, then walk the students through the calculation of Jose’s planned earned value.  
Slides 24-27:  The long line of no progress (slide 24)  in earning value is problematic because you won’t know you’re in trouble schedule-wise until the large module review task is done – too late to make corrections or adjustments.  If there are large patches in a plan with no earned value, try to break down large tasks into smaller subtasks so that progress can be tracked at a more uniform rate across the project’s planned schedule.

Slides 28-32:  Walk the students through the earned value tracking for Jose’s progress on days 1-3.  Be sure to explain the calculation of “average earned value per day,” which is the basis for projecting completion on day 19 instead of on day 11 as planned.  If you have extra time at the end of this section, you can discuss possible strategies for Jose to get back on track (or to renegotiate his commitments).

Exercise 6:  The exercise slides are part of the lecture slides for module 6, starting on slide 34.  The workbooks are in the tab for module 6 behind the last lecture slide.  Instruct the students to remove the workbook and to look at the various pages as you explain the instructions.  Allow 5 minutes for introducing the exercise, then give the students 25 minutes to work on the exercise.  At the end of this time, distribute the answer booklets (in the handouts folder) and debrief the exercise.
In going over the instructions, be sure that students are aware of the vacation time (0 hours in week of 12 April) when completing the Schedule Planning template on page 6 of the workbook, which should be the first step in the exercise.  Remind them to use the phases on the script (page 3 of the workbook) and the historical time per phase shown in the Project Planning Summary form (page 4 of the workbook) as the basis for ordering the tasks (which will be the same as the phase names) and for calculating the earned values on page 5.
4.7 Module 7

Module 7 allows students to gain experience in following a script (for balancing a checkbook) and to practice gathering data on their own work as they move through the various phases of the job.  The results of the exercise are used to introduce the ideas of how data can be used to help identify trouble spots in the processes, determine the types of defects that occur most frequently, and how defects can be found earlier or prevented altogether.
Allotted time:  A total of 1 hour and 30 minutes is allotted for the lecture and exercise.  Time for the exercise is 1 hour, with 30 minutes for the lecture.

Lecture 7 objectives:  At the end of this lecture, students will understand

· how to gather defect data

· how quality and defects are defined by the PSP

· why PSP focuses on managing defects at the personal level

· various techniques for removing defects

· the value of finding and fixing defects early

Exercise 7:  The exercise slides are a stand-alone section for this module (and module 9).  The workbooks are in the tab for module 7 between the slides for the exercise and the lecture.  Instruct the students to remove the workbook and unstaple the pages, and ensure that they have all elements as listed in the table of contents on page 2 of the workbook.  Ask them to look at the various pages as you explain the instructions.  Allow 5 minutes for introducing the exercise, then give the students 45 minutes to work on the exercise.  As students finish, gather data on the number of defects made, when they were injected and removed, and how long it took to fix them (add the compare balances time to the total time it took to complete the phase in which the defects were found).  Also record the total time for each person to complete the exercise.

In explaining the exercise, be sure to mention the following points.

· Make an estimate of how long they think the exercise will take to complete.  You can use the 45 minutes allotted, but if you think it will take a longer or shorter time, use that instead.  (Most people are used to thinking that the job will take the entire time allotted by others, not longer, not less.  This way, they start to consider the option of making their own estimates.)
· Record the estimate on the PPS form.

· Don’t forget to note the time when each phase starts and stops.  Record time on the time log, defects on the defect log, and the checkbook info on the appropriate forms.  The PPS form will get filled out during the postmortem, and that phase should also be timed.

· Please follow the process AS WRITTEN on the script, even if it seems silly or if it’s not the way the students usually balance their checkbooks.  Don’t combine steps or do steps out of order.  Follow the instructions on the script as closely as possible.  Suggest that they take 2 or 3 minutes to read the script before diving in.  (This time for reading is NOT logged.)

· Items that have not shown up at the end of one phase but are included in the next phase are NOT defects.  However, if there is a transaction on the statement for which there is no ATM slip (or a fee for ATM usage), that is a defect.  So are forgetting to write something in the register for which there is a check or ATM slip, transposing numbers or copying figures incorrectly, or making mathematical errors.  There are no seeded errors, but typically, some students find 6 defects in the “enter data” phase because there are items that are not put in during this step, but are done on the script in “clear transactions.”  If this happens, tell them to remove these defects (and time to fix) from their logs and adjust the numbers accordingly.

At the end of the exercise (45 minutes after telling the students to start), use the data you have gathered to show the total time for all class members, the total time for finding/fixing defects, and show how rework is calculated.  Record these data on a flip chart.  (Perhaps copy the charts on slides 6 and 7 onto flip chart pages while the students are working, then fill in the data during the debrief.)  Also show the distribution for defects injected and removed, using the class aggregate data.  (You may wish to construct a spreadsheet to use in “real time” as the students finish, to facilitate data collecting and calculating).  You should emphasize that any errors found late in the process could probably have been found earlier, and depending on the type of error, may even have been preventable altogether.  Tell students that this data will be used later (at end of exercise preceding lecture 9), and leave the flip charts up.

(END OF DAY 1)
Specific notes and teaching suggestions for module 7

Before starting the lecture, you may want to recap the major concepts from yesterday, especially exercise 7 and the data outcomes from that exercise.

Slides 2 and 3:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slide 4:  To bring home the idea that defects can occur anywhere, have a short discussion on the defects specific to some of the job types in the room and ask students to share stories about how they personally have been affected by poor quality in their work, whether it’s due to their own mistakes, or those that “trickle down” to them.

Slide 5:  In software, developers spend most of their time finding and fixing defects.  This usually has a detrimental effect on the functionality of the product, which is the part that customers care most about.  The disconnect between the developers’ concerns (defects), the managers’ concerns (cost/schedule first, quality second), and the customers’ concerns (quality and functionality as equally important as cost) means that there is frequently discord among those who build software and those who use it.

The focus on defects helps make everyone happier:  the developers can spend more time coding and less time fixing; the management usually meets cost and schedule if the product isn’t buggy; and the consumer is happy when the quality is high and the cost is fair.  Thus, software improvement has to focus on defect removal, and better yet, on defect prevention.

Slide 6:  Defects are not just “software bugs.”  They can be anything, anywhere.  If it has to be fixed for the product to work, or for the process to move on to the next phase, it’s a defect.

Slide 7:  Underscore and develop the idea introduced on slide 5, that defects are costly because (as with the checkbook exercise, if results were typical), most or all defects are not found till the end of the process – in test.  To reduce costs, monetary and otherwise, we must find a way to manage defects.

Slide 8:  PSP puts the responsibility on defect management on each person involved in the process.   Defects are put in by people, and the really tricky ones can’t be found by the compiler or debugger – they must be found by people, at a great cost.  The best way to reduce costs at the tail end of the project is to teach people to check for and remove as many defects as possible before the work ever leaves their desk.

Slide 9:  Sums up ideas from slides 4-8.


Slides 10-14:  Go over some of the ways used in software to find defects.  These methods are also analogous to defect removal in other areas (e.g., running spell-checkers on text documents, proofreading, using editors, etc.).

Slide 15:  As if it weren’t bad enough that testing is costly, it is also ineffective.  Many defects are never found in test at all, for the reasons enumerated.

Slides 16-17:  The land-mine analogy from the PSP class.  Explain how reviews, inspections, etc. are used in PSP to “clear the minefield” as much as possible at the individual level.

Slide 18:  Introduces the 70% and 40% defect removal rates that will be illustrated numerically on slide 19.  On slide 19, walk through the math and have the students figure out that with test only, 120 defects would remain at the end of test.

Slide 20:  Depending on time and the class mood, you can treat the question at the end as the starting place for a brief discussion (5 minutes or so), or as just “food for thought.”

Slide 21:  Underscore that the reason people need to record their defect data is as a way to figure out where they personally have weaknesses (so they can focus on improving those areas), and where the process may be at fault (so that the individual or team can take steps to change and improve the process).  As we say in the PSP classes, under no circumstances should defect data be used in punitive ways!

4.8
Module 8

Module 8 describes how reviews can reduce defects in the product, and how personal data can be used to develop checklists that focus on the problems that are most frequent and/or most costly.
Allotted time:  A total of 1 hour is allotted for the lecture and exercise.  Time for the lecture is 30 minutes, with 30 minutes for the exercise and debrief.

Lecture 8 objectives:  At the end of this lecture, students will understand

· how a checklist is used during the review process

· the criteria for developing personal review checklists

Specific notes and teaching suggestions for module 8
Slides 2 and 3:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slide 4:  is the generic PSP review process script.  It’s very high level, as the students can see, but it does ensure that reviews are always done the same way and it has steps to help ensure that new defects are not added (or are caught immediately) in fixing prior defects.
Slide 6:  The most effective checklist for an individual to use is one that builds in steps to check for problems that he/she makes most often.  Start with an established process or checklist (or work with your team to build one, if there aren’t any in your organization), then use your own data later to tailor the list if you find the same type of errors occurring over and over.  An example is shown on slide 7.
Slides 8-18:  These slides provide “how toss” for analyzing data and building a personalize checklist based on the outcome of the analysis.  Slides 14-18 provide an analysis based on a composite of actual class data collected in the first two years of running this class; walk the class through the questions on these slides to elicit items that might go on a checklist for improving the checkbook process (as seen in exercise 7 script).

Exercise 8:  The exercise slides are part of the lecture slides for module 8, starting on slide 20.  The workbooks are in the tab for module 8 behind the last lecture slide.  Instruct the students to remove the workbook and to look at the various pages as you explain the instructions.  Allow 2 to 3 minutes for introducing the exercise, then give the students 20 minutes to work on the exercise.  In introducing the exercise, refer students to their PPS form and defect logs from exercise 7.  These should be the basis for improving the process (spaces are included in each step on a new script (page 6 of the workbook), and if they decide to include a review (or reviews) in one or more process steps, as a starting point for the review checklist.  They may also change the process steps, combine steps, or add steps to the process script if they so desire.
At the end of the allotted time, ask several students to share their answers (checklist items or process changes) with the class.  Due to the individual nature of the exercise outcome, there is no answer booklet for this exercise.

4.9 Module 9

Module 9 allows students to see the effects of implementing process changes (in doing another version of the checkbook balancing exercise), to gain additional practice gathering and using data and filling out PSP forms, and to use what they have learned in the course to develop and document their own process script for a task that they do at work.  The lecture describes how to analyze process data to track progress and to use for planning future work.
Allotted time:  A total of 2 hours and 30 minutes is allotted for the lecture and exercise.  Time for the module 9 exercise is 1 hour, with 30 minutes allotted for the lecture.  At the end of the lecture, the final course exercise allows students to develop a script for a task that they perform at work.
Lecture 9 objectives:  At the end of this lecture, students will know how to

· analyze process data

· use measures from personal reviews to improve their personal processes

· develop a customized script for a process used at work

Exercise 9:  The exercise slides are a stand-alone section for preceding the exercise workbook and lecture 9 slides.  The workbooks are in the tab for module 9 between the slides for the exercise and the lecture.  Explain the exercise as in exercise 7, and collect and debrief the student data as explained in the exercise instructions for module 7.
At the end of this exercise, after posting the class data (on similar charts to those used in exercise 7), compare the results.  In all classes run to date, the rework time drops by at least 40% from exercise 7 to exercise 9, and there are fewer overall errors in exercise 9 than in exercise 7.  Usually, more errors are found earlier this time than in exercise 9 (as evidenced by a decrease in errors found in “compare balances” here, vs. the same parameter for exercise 7).  The lesson is that by analyzing the data from using your defined processes, you can make fixes that not only improve the process itself, but also improve the quality of the output from using the process.

Specific notes and teaching suggestions for module 9
Slides 2 and 3:  Quickly go over the objectives for the lecture, then go to the overview slide and touch briefly on the topics to be covered.  

Slide 3:  Reinforces ideas introduced in earlier modules about how data can be used to analyze, improve, and change existing processes to make them more efficient and to improve the quality of the resulting products.

Slides 4-5:  Explain how the raw data in the table on slide 4 can be used to figure out productivity rates and to analyze defects.  (Compare/contrast results from B and D, with many defects found early, to A and C, with lots of escapes.)  Ask why there may have been problems with A and C?  Use this to lead in to slide 6.

Slides 6-7:  Explain concept of review rate – optimum is 200 LOC/hr. for software.  Extrapolate to other areas in general terms:  lots of escapes mean you may have gone too fast; you can also have problems if you go too slowly.  If you have problems with quality and you’re doing reviews, look at your data and see if it’s a rate problem, or if you need to revise the checklist.

Slides 8-18:  Explain some of the derived measures that can be calculated from time and defect logs.  Don’t go too deep, but do cover with enough depth to allow students to see the advantages of looking at more than just the explicit measures.  Reassure them that they can expand the data use over time.  They don’t have to jump in the deep end on the first go-round of the process!

Slides 19-21:  Both explicit and derived measures can be used to make process adjustments, if you know how to analyze the data and use them in the postmortem to determine how your process is working for you.
Application exercise:  One hour is allotted for this exercise (5 minutes for the explanation, 10 minutes for the debrief, and 45 minutes for student work time).  The exercise slides are part of the lecture slides for module 9, starting on slide 23.  The workbooks are in the tab for module 9 behind the last lecture slide.  Instruct the students to remove the workbook and to look at the various pages as you explain the instructions.  Allow 5 minutes for introducing the exercise, then give the students 45 minutes to work on the exercise.  In introducing the exercise, remind the students of the elements needed for a good process definition (entry and exit criteria, on slide 24; phases and steps to estimate the work, do the work, and conduct a postmortem, on slide 25; and steps that are of approximately equal effort and that can easily be measured and tracked).  Several example scripts are provided for the students in the workbook.  For those who are “stuck” or need further examples, there is a script for the overall instructional design process in the handouts folder.  This has more concrete tasks than the generic PSP0 scripts and may be more useful to non-programmers.  At the end of the exercise, do the debrief as shown on slides 27 and 28.
TSP tool demonstration:  This portion of the class can be structured at the instructor’s discretion.  We usually start with a blank workbook and then go through the workbook tab by tab, filling in some sample data for each tab so the students can see how the various functions work.  We conclude by showing actual data (usually our own current workbooks or the one from the immediate past phase) and answering any questions that the students may have.  (Most frequent question:  “Can we have a copy of the workbook now?”  Answer:  “No, you will have to wait for your team launch.”)
4.10   Module 10

Module 10 is the course conclusion, providing a summary of the concepts learned during the class.  Students also have a chance to fill out evaluation forms with their opinions, critiques, and suggested improvements for the course.

Allotted time:  A total of 15 minutes is allotted for the wrap-up lecture and evaluation activities.
Introduction to Personal Process
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