Audio Lesson – The PDSA Cycle

The PDSA Cycle – Statistician Walter Shewhart’ description of the improvement cycle, emphasized by W. Edwards deming.  The four stages of plan, do study, act are essential to continuous improvement success and are the basis for a seven-step improvement process: (1) defining the system; (2) assessing current situation; (3) analyzing causes; (4) trying out an improvement theory; (5) studying the results; (6) standardizing the improvement; and (7) planning for continuous improvement. 
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Using the PDSA Cycle

The plan-do-study-act approach incorporates an understanding of systems and their variation into actually changing the system to improve it.  The cycle represents a powerful process to support the organization’s sense of purpose and facilitate ongoing learning about that purpose and how it can become reality.  This is true regardless of whether it is being utilized by the leadership of the entire school system or by a single teacher in a single classroom.  Equipped with an understanding of learning theory as well as systems and their variations, a teacher (or a bus driver, or a principal) can begin to change an entire system.


A team at Bridgeview Middle School in Sidney, Ohio, responded to issues related to passage of tax levies in the district by framing a project in terms of public perception of its school.  The team gathered data relating to that perception, and found that 71 percent of those surveyed felt that students were probably not entirely safe at Bridgeview Middle School.  Since few disciplinary actions at the school actually related to physical safety, the team was puzzled, and even astounded, by the community’s perception.  Pursuing the issue further, however, the team was able to ascertain how other public image issues - appearance of the school and disorder ensuing from dismissal procedures - actually contributed to this impression.


Team members had their work cut out for them, but by using the PDSA cycle, they were able to examine their present system, collect data relating to how it was operating, make recommendations for improvement, study the ensuing changes, and ultimately standardize the improvement they had made and begin to look at ways it could be improved even more (Kume 1985).  The beginning stages (plan) included defining the current system and assessing the situation.  Students who participated in an affinity exercise and helped to account for root causes contributed to the solution by painting barrels to provide additional litter management around the school yard.  The happy ending to the story is that the tax levy ultimately passed.  While it may seem specious to attribute this passage entirely to the improvement process that the team pursued, the process itself undoubtedly contributed to enhanced students, teachers, administrators, and community members working together to address problems, their response to the schools is undoubtedly positive.

Plan

The emphasis of the plan stage of the PDSA cycle is on developing knowledge about the process that is to be improved – before change is introduced.  By means of a number of problem-solving tools, a process can be visualized, its components identified, the cause-and-effect relationships among its factors understood, and its possibilities for improvement put into focus.  


Planning demands knowledge of a system’s performance.  Leaders responsible for improvement of the system of education will see the organization as a system.  Classroom teachers and others who are responsible for subsystems and processes can identify the system of the classroom and processes within that system.  A system has processed, each of which is comprised of materials, methods, environment, people, and equipment.   The system of education may involve a complex matrix of processes, from orientation of new students to parent information to development of language skills to food service to classroom management.  Each of these processes has the same characteristics as the larger system: the set of interrelationships among activities, people, inputs, and benefits or outputs that were previously examined.


Within a given classroom, look at the process of acquiring vocabulary skills in the context of the study of literature.  Sophomore students are given a list of words that they will find in their reading of a given novel, and are expected to master these words in order to support their understanding of the literature as well as to enlarge their reading and speaking vocabularies.  The teacher hopes that students will look the words up in a dictionary, record the definitions that best apply to the context of the literature, review their meaning, part of speech, and spelling, and demonstrate understanding by means of a written or oral test.  This is the way that the teacher envisions the process.  He or she has not necessarily checked to see if students actually pursue the process in the same way, but is aware that students usually will not look the words up until the night before the test.  Some may simply copy definitions from one another and memorize them for the test.  If the purpose of the system – as it often is for students – is simply to know enough for the test, this method might be considered satisfactory.  But students say they want to know the words well enough that they will be able to recognize and use them on college entrance exams, and to improve their reading speed and comprehension. 


A team that has been formed to improve the process of vocabulary enrichment must begin by defining the system as it exists (remember, no changes yet).  Within the context of the purpose of vocabulary study, the team may come up with operational definitions of components of the systems, such as vocabulary and mastery.  For example, mastery is defined by the ability to demonstrate sufficient knowledge of the vocabulary words to be able to define and use them in sentences.  In understanding the existing system of vocabulary acquisition, the team may develop a flowchart of the steps required in the process of vocabulary study (see Figure 5.2).  


This example relates to a classroom situation, but the same process can also be applied to large and small systems.  In the plan stage, many of the same tools and approaches can be used whether the process is applied to a scheduling problem, poor comprehension of a concept by students, chaos in the lunch line, or a purchase order system.  A panoply op tools is available from which to choose, in order to document knowledge of the system.  These include but are not limited to flowcharts, cause-and-effect diagrams, Pareto charts, affinity charts, run charts, check sheets, and other ( see the glossary). 


Once they have defined the system, the students in the vocabulary example will want to assess the situation represented in the system as it is presently operating.  One tool that might be used is a cause-and-effect diagram, where various causes for the outcome, “poor vocabulary comprehension,” are assembled on what is known as an Ishikawa diagram, or fishbone chart.  It might look like Figure 5.3.


If the measurement of improvement is to be reflected in oral and written tests over the vocabulary, the results of these tests should be assessed prior to making any changes.  The number of words that students have mastered – either as individuals or as teams – might be recorded on a control chart over a period of time.  Past records could be used if they have been collected in a consistent way.  At least 25 data points (test scores in this case) must be used to assure that the analysis will be based on a large enough data set.


Perhaps a Pareto diagram would be useful here, in breaking down information about specific vocabulary problems that are reflected on test performance.  The team might want to know, for example, what areas of vocabulary study represent the greatest challenges, such as the ability to provide antonyms, using words correctly in sentences, piecing together context clues, determining the best meaning to apply to a given context, associating words with similar meanings, and so on.  A Pareto diagram or bar chart provides information about how frequently problems recur, illustrating which is the most-frequently encountered (see Figure 5.4).  It is to be noted that the Pareto diagram gives information only about the frequency of occurrence, with total cumulative percentages indicated by a line across the top of the bars.  There may be other measures that should be considered as well.  In considering discipline reports, for example, it may be that tardiness recurs most frequently, while assault with a weapon may be encountered less frequently.  Nonetheless, the assault cases would be treated with relatively more urgency, simply because of the seriousness of the occurrence.


Once a system is understood with respect to the way it already operates and the sources of problems in it, a team can formulate a theory for improving the system.  For example, perhaps he team finds that the list of words is always given out o Wednesday, the same day that students are expected to participate in a community service project.  A theory of improvement might be stated in an if-then format, with a clear sense of how the improvement will be measured.  Thus,

If weekly vocabulary lists were distributed on Mondays, then students’ comprehension would be enhanced, as measured by oral and written tests. 

Do

The next step is the do stage of the PDSA cycle.  The improvement theory is tested over a period of time, with data collected on a regular basis so that the results can be studied.  Again, a number of tools are available to support this process, but it is not our purpose here to provide instruction in their specific application.  Teams will continue to analyze outcomes with control charts, histograms, force field analysis, and other tools.


Students’ ability to recognize and use the words that they have found in their reading can provide a source of data to be colleted and analyzed for improvement.  It is important to make small, measurable changes, especially in the first experience of the improvement process.  If a team attempts a complex problem with many ramifications, or one that can not be adequately measured, it will find the results to be less than satisfactory.  Especially for a first experience, select a relatively simple problem to approach (not, as one Ohio district wanted to do, a scheduling problem that had been accruing complexity for years).  If students try to change too many things at once – the day of the test, the way words are looked up in groups, the process of recording definitions, and the usefulness of the words with respect to SATs, for example – they will find themselves not only overwhelmed with data, but also unable to see a clear connection between a single change in the system and the ensuing improvement.

Study

In the study phase of the PDSA cycle, data can be evaluated for indications of improvement.  For example, a control chart might be used to record weekly vocabulary scores in the same way that the data had been posted prior to making the recommended change in the system.  A comparison can be made by using this vital tool.  Say that the small change that was made in distributing the lists each week paid off in improved oral test scores.  That information can be broken down and analyzed further, with the help of histograms, Pareto diagrams,, and other tools.

Act

The last stage of the PDSA cycle is act.  After the changes have been carefully observed and analyzed, the improvement should be standardized or implemented.  Observation and analysis, however, should not end at that point.  A system must be continually monitored to assure that improvements are consistently applied and to suggest other improvements that can be made.  In this way, what is known as continuous improvement will come about, since the system will be revisited time and again for potential improvement.  Although vocabulary mastery may have improved, for example, the team may want to assess the new situation, formulate a new theory for improvement, try it out, study the results, and standardize a new change.


Getting to the causes of problems in schools is often much more difficult that it sounds; it represents a challenge to the leadership of the organization as well as to its members.  The  PDSA cycle helps teams of students, teachers, administrators, parents, school board members, and others to focus on causes of problems rather than on sources for blame.  


For example, attendance and tardiness are often major problems in schools.  Getting students to class on time has always been a concern, for clear reasons.  When a student is tardy, the dynamics of the classroom are altered or even disrupted.  Every teacher knows how much time is occupied in faculty meetings discussing the kind of abuses that tardiness represents, and the appropriate response to this discipline problem.  Do three or four tardies equal an absence?  If a student is detained by another teacher, who is accountable for that tardy?  This issue, and other like it, have been debated thousands of times by faculties form elementary schools to universities, and every conceivable kind of penalty has been implemented.  In the case of tardiness as with other behavior, policies are often devised to deal only with the exception.  Most students are not tardy.  Most teachers dress appropriately.  Most reports are turned in on time.  Most employees do not lie about sick days.  Rather than address the special causes in systems as special causes, organizations simply make rules to deal with them as if they are common causes.  (An understanding of system variation, as we have seen, can ameliorate this tendency.)  


Having the confidence to involve students in the process of improvement will change the outcome regardless of what else is done.  Schools only rarely involve students in solving or monitoring problems.  But after all, there is little reason for anyone to become more than mildly interested in responding to elaborate systems over which they have no control.  And when they have not been involved in the design of those systems, they can freely blame someone else for the outcome.


At Mt. Edgecumbe High School in Sitka, Alaska, the question of tardiness was undertaken as an area of opportunity to address.  Students were involved from the beginning, and the group pursued a seven-step improvement process.  After collecting data and studying it, a plan was put into place that would serve to decrease the number of tardies.  That plan was monitored and studied, and further attention was given to the improvement theory.  An effort was launched to determine some of the root causes for student tardiness.  A cause-and-effect diagram helped in this process, illustrating causes and their relationships to the problem.  Some causes were entirely outside of student control, such as the fact that the hamburger line was longest in the school cafeteria, assuring a long wait for many student and possible lateness to after-lunch classes.


What emerges in any discussion of the improvement process is the traditional tendency to assess blame for problems, and then to determine appropriate punishments.  A related issue is the sticky business of evaluating outcomes in such a way that the assessment of progress does not become either an end in itself, or a source of demoralizing punishment to students.  This is particularly true in the classroom, where traditional grading practices fall into this category.
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