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Introduction

Background

Since the 1983 National Commission on Excellence in Education’s report titled A Nation at Risk, accountability has become a key word in public education.  As a result of measurements of student achievement such as those found in the No Child Left Behind (NCLB) and Missouri School Improvement Plan (MSIP) legislation, school leaders have aggressively pursued school improvement initiatives that promise greater results in student achievement.  The offerings available across the past twenty years have been prolific.  However, the results from these “movements” have been poor (Joyce, 2004)

The Professional Learning Communities (PLC) model of school improvement has been offered as a common-sense, grass-roots, hands-on way to improve schools (DuFour, 2004).  In their book Professional Learning Communities at Work: Best practices for enhancing student achievement, DuFour and Eaker write “If schools are to be significantly more effective, they must break from the industrial model upon which they were created and embrace a new model that enables them to function as learning organizations” (DuFour & Eaker, 1998). 

DuFour and Eaker describe Professional Learning Communities as having Four Pillars and answering Three Questions, all of which are critical to the PLC model for school improvement.

The Four Pillars are mission, vision, values, and goals, and can be briefly described as below.  
· Mission-answers the question “why do we exist?”

· Vision-answers the question “what do we want to become?”

· Values-answers the question “how must we behave in order to make our shared vision a reality?”

· Goals-answers the question “which step will be take first, and when?”

DuFour and Eaker explain “Each of these building blocks takes its shape and form from the answer to a specific question addressed to the people in the school.  If these people all take the time to consider the questions, engage in deep discourse about them, and reach consensus on how the questions are to be answered, the foundation of a learning community will have been established.  Much work will remain, but the reconstruction work will have the benefit of a solid foundation” (DuFour and Eaker, 1998).

The Three Questions that guide Professional Learning Communities are: 

· What do we want students to know and be able to do?  

· How do we know if students know and are able to do it? 

· What do we do if they do not know it or are not able to do it?

Answering these questions leads small groups of teachers to examine curriculum, assessment, and best practices.  In the PLC model, this process should lead to high student achievement.

Collective inquiry, collaborative teams of teachers, action orientation and experimentation, and continuous improvement are also all hallmarks of a school that is using the Professional Learning Communities model for school improvement (Dufour, Eaker, and Dufour, 2005).
Collective inquiry could be described as groups of teachers working together to ask the right questions and working to answer those questions.  For example Chemistry teachers might give a common formative (or unit) test and compare the results.  If one teacher had excellent results on a particular part of that test, and others did not, the group would inquire of the “successful” teacher regarding his pedagogy.  

In PLC’s, teachers are required to collaborate on a regular basis.  The ideal is for this collaboration to occur during the contracted day.  The purpose of collaboration is for the team of teachers to answer the Three Questions.

“Action orientation” involves just what these words imply—action!  Groups of teachers are required to “take action” to improve the academic achievement of their students by answering the Three Questions.  This action involves inquiring, revising, collaborating, testing hypotheses, looking for answers, etc.

The goal of PLC’s is continuous academic improvement.  Much research and anecdotal information is quoted, by proponents of PLC’s, that supports their assertions that PLC’s result in this desired improvement. An example of this information is that quoted by Mike Schmoker in Results: The Key to Continuous School Improvement Fieldbook (Schmoker, 1999).   The “model” school for the incorporation of PLC’s into a school that showed a dramatic academic turn-around, including National Blue Ribbon School status, is Adali Stevenson High School in Lincolnshire, Illinois.  Dr. Richard DuFour was the principal of Stevenson for over twenty years, and led the school in this approach to school improvement.  Today, Dr. DuFour is the foremost authority on the PLC model for academic improvement, and is championing the cause, along with his co-authors on a number of books and publications, his wife, Rebecca DuFour, and Dr. Robert Eaker.

This model began to be incorporated at Francis Howell Central High School, and in the school district at large, during the 2003-2004 school year.  During that first year, an attempt was made to establish mission, vision, values, and goals at Francis Howell Central High School.  This signaled the beginning of the implementation of PLC’s.

The implementation of the PLC model for school improvement continued to be refined and made a part of the culture of Francis Howell Central High School during the remainder of the 2003-2004 school year, during the entirety of the 2004-2005 school year, and during the current (2005-2006) school year.

Purpose


The purpose of this research was to study the effects of the Professional Learning Communities model for school improvement on students’ academic achievement at Francis Howell Central High School.  Improvement was measured by Missouri Assessment Program (MAP) scores and ACT scores.

Rationale


Schools in Missouri, and across the country, have come under increasingly more scrutiny and have been subject to greater accountability in recent years.  Examples of this include the Missouri School Improvement Program (MSIP) and the Federal No Child Left Behind (NCLB) legislation.  The major factor that is considered in determining school success under both of these programs is student academic achievement on standard measurements of achievement such as Missouri Assessment Program (MAP) scores and ACT results.  


While school improvement efforts have existed for years, MSIP and NCLB have caused school officials to look closer than ever before at how to improve student academic achievement.  The impetus for this interest in increased academic achievement is closer scrutiny by the public, due to the annual posting of academic achievement data in local newspapers, and the consequences spelled out in MSIP and NCLB for schools that are not meeting academic standards.


For these reasons, and others that are less practical and more moral and ethical in nature, it was essential for students at Francis Howell Central High School to continue to show gains in academic achievement.  Realizing that improved academic achievement would likely not occur without a change in the elements contributing to this achievement (curriculum, pedagogy, school schedule, etc.) the leadership of Francis Howell Central High School realized that change was essential.  

In 2002, Francis Howell Central’s leadership began to look at educational research in an effort to determine what changes in the school would be likely to produce the desired results.  The examined research seemed to point to PLC’s as a viable model to attain improved academic achievement.  The PLC model began to be implemented in the 2003-2004 school year, and this research was needed to determine whether the implementation of the model at Francis Howell Central High School is resulting in improved academic achievement for students.

Independent Variable


The independent variable in this study was the use of the Professional Learning Communities model of school improvement.  This model includes, as discussed earlier, Four Pillars and Three Questions.  This model also incorporates:

· Collective Inquiry

· Collaborative Teams of Teachers

· Action Orientation and Experimentation

· Continuous Improvement

Dependent Variable


The dependent variable in this study was student academic achievement, as measured by MAP and ACT scores.  MAP scores for 2003 were compared with MAP scores for 2005, and ACT scores for the Class of 2003 were compared with ACT scores for the Class of 2005.

Hypothesis


If the elements of the PLC model for school improvement are implemented at Francis Howell Central High School, student academic achievement, as measured by MAP and ACT scores, will improve. 

Limitations of the Study

Subject Threat.  The MAP test is taken by 10th graders in the areas of Math and Science, and by 11th graders in the areas of Social Studies and Communication Arts.  Therefore, the scores that were examined were not for the same group of students.  Likewise, the ACT scores for the Class of 2003 and the Class of 2005 were for different groups of students.

Testing Threat.  A testing threat, relating to the MAP test, may exist in this study.  Teachers, from year to year, have become more accustomed to the types of questions that are asked on the MAP test.  Teachers, therefore, have helped to prepare students for the test by exposing them to the types of items that will be found on the MAP test.

Attitude of Subjects.  Since its inception, one of the drawbacks of the MAP test has been that there are few motivators for students to perform at their best on the test.  As a result, the staff of Francis Howell Central High School has attempted to incorporate incentives into the MAP testing process that would result in motivating students to do their best.  These incentives have varied from year to year, and may have had an effect in test results for 2003 versus test results for 2005.

Definition of Terms

Professional Learning Communities (PLC’s).  This is a school improvement model, developed primarily by Rick DuFour. In this model, school personnel attempt to answer the three questions:

· What do we want students to know and be able to do?  

· How do we know if students know and are able to do it? 

· What do we do if they do not know it or are not able to do it?

By answering these three questions, in small collaborative teams, teachers can concentrate both on what students need to succeed, and what teaching strategies work best to that end.

Missouri Assessment Program (MAP) Test.  The Missouri Department of Elementary and Secondary Education (DESE), describes the MAP test as follows, while also giving some history about the test: 

“During the spring of 1997, Missouri began implementing a performance-based assessment system for use by all public schools in the state, as required by the Outstanding Schools Act of 1993.  The assessment system, known as MAP (Missouri Assessment Program), is designed to measure student progress in meeting the Show-Me Standards.  The 73 Show-Me Standards, created by Missouri educators and adopted by the State Board of Education in 1996, describe what graduates of the state's public schools must know and do (Missouri Department of Elementary and Secondary Education, 2006).”


In the Francis Howell School District the MAP is given at the high school level in grades 10 and 11.  Math and Science are tested in the 10th grade, and Communication Arts and Social Studies are tested in the 11th grade.  At this point, due to budget constraints at DESE, only the Math and Communication Arts tests are mandatory at the high school level.

ACT Test. The ACT, as referred to in this study, is a college placement test that predicts a high school student’s success in college.  The independent, not-for-profit organization known as “ACT” was formerly known as the American College Testing Program, Inc.  The name was shortened to “ACT” in 1996.

Missouri School Improvement Program (MSIP). “A program of comprehensive assessments of school districts' educational resources, instructional processes and educational outcomes designed to stimulate and encourage improvement in the efficiency and effectiveness of instruction, and provides information which will enable the State Board of Education to accredit and classify the districts as required by state law.” (Missouri Department of Elementary and Secondary Education, 2006). 

No Child Left Behind (NCLB). “…the historic, bipartisan education reform effort that President Bush proposed his first week in office and that Congress passed into law on January 8, 2002. The No Child Left Behind Act of 2001 (NCLB) reauthorized the Elementary and Secondary Education Act (ESEA) -- the main federal law affecting education from kindergarten through high school. NCLB is built on four principles: accountability for results, more choices for parents, greater local control and flexibility, and an emphasis on doing what works based on scientific research” (United States Department of Education, 2001).

Summary


Schools must continue to show academic improvement, and have come under closer scrutiny in recent years, at the local, state, and national levels, to do so.  As a result, schools are looking for new ways to accomplish this goal.  


At Francis Howell Central High School, the Professional Learning Communities model for school improvement was introduced during the 2003-2004 school year. This research studied the effects of this model for school improvement on students’ academic achievement as measured by Missouri Assessment Program (MAP) scores and ACT scores for 2003 (before implementation of the model) and 2005 (after the model had been implement for two school years).

Review of Literature

Introduction


Dr. Seuss’ 1965 children’s book titled I Had Trouble in Getting To Solla Sollew (Geisel, 1965) tells the story of one of Seuss’ classic creatures (who is unnamed) and the adversity that he faces in getting to the mythical City of Solla Sollew.  In Solla Sollew, the fellow learned, there were never any troubles, or “at least very few.”  But this paradise eludes the character, because he has trouble in getting there, and he returns home, where his troubles had begun.  Upon returning, he says, “But I’ve bought a big bat.  I’m all ready, you see.  Now my troubles are going to have trouble with me!”


A high level of academic achievement has been something that, across the years, has eluded educational institutions, according to such reports as the 1983 work A Nation at Risk, which concluded that “the educational foundations of American society were being eroded by a rising tide of mediocrity” (National Commission on Excellence in Education, 1983).  Researchers such as Coleman (1966) and Jencks (1972) have gone as far as to say that schools don’t make a difference—that a student’s background and the social context in which he is raised is simply too much to overcome.

Schools, like Dr. Seuss’ mythical character, have certainly had “troubles.”  Many programs have promised a “Solla Sollew,” or educational paradise—a place without (academic) troubles.   Programs offered over the years have included Site Based Management, Team Teaching, and the Middle School Model, to name a few.  But, as educational leaders, using some of these approaches and others, “We Had Trouble in Getting to Solla Sollew.”  

Now, however, many school leaders believe that they have found a solution to their “troubles”—so much so that they might say, “But I’ve found a big bat.  I’ve discovered PLC.  Now my troubles are going to have trouble with me.”

The book On Common Ground, edited by Professional Learning Communities “gurus” Richard DuFour, Robert Eaker, and Rebecca DuFour, is a collection of works by authors who tell about the successes of PLC’s, and why they believe that PLC’s work.  Contributors to this work include such notable figures, from the field of education, as Larry Lezotte, Robert Marzano, Michael Fullan, Mike Schmoker, and Rick Stiggins, to name a few (DuFour, et. al., 2005).  


The Professional Learning Communities model for academic improvement can be thought of as a relatively new set of ideas.  Richard DuFour and Robert Eaker wrote their groundbreaking book Professional Learning Communities at Work:  Best Practices for Enhancing Student Achievement in 1998 (DuFour & Eaker, 1998).  However, as Richard DuFour, Rebecca DuFour, and Robert Eaker point out in On Common Ground, “There are hundreds, if not thousands, of schools that have used the themes we outline in this chapter to help their students achieve at higher levels…the evidence of such schools is now so pervasive that no fair-minded person could refute what Edmonds and Larry Lezotte asserted almost 40 years ago:  the practices of educators—what we do in our schools—can have a positive impact on student learning” (DuFour, et. al., 2005). There is some evidence, then, that indicates that Professional Learning Communities are not new at all, but have roots that are forty years deep.


This chapter will review the theory behind why Professional Learning Communities should positively affect student academic achievement, and the research that both supports and refutes this theory.

Theory
DuFour and Eaker describe Professional Learning Communities as having Four Pillars and answering Three Questions, all of which are critical to the PLC model for school improvement.

The Four Pillars are mission, vision, values, and goals, and can be briefly described as below.  
· Mission-answers the question “why do we exist?”

· Vision-answers the question “what do we want to become?”

· Values-answers the question “how must we behave in order to make our shared vision a reality?”

· Goals-answers the question “which step will be taken first, and when?”

DuFour and Eaker explain “Each of these building blocks takes its shape and form from the answer to a specific question addressed to the people in the school.  If these people all take the time to consider the questions, engage in deep discourse about them, and reach consensus on how the questions are to be answered, the foundation of a learning community will have been established.  Much work will remain, but the reconstruction work will have the benefit of a solid foundation” (DuFour and Eaker, 1998).

Mission, vision, values, and goals provide the framework for academic improvement in the PLC model.  Once mission, vision, and values are established, the very important task of creating goals must begin.  The Lewis Carroll novel Alice in Wonderland provides insight into why goals are so crucial.  The discourse between Alice and the Cat, in Carroll’s work, unfolds as follows:

“Would you tell me, please, which way I ought to go from here?” asked Alice.  “That depends a good deal on where you want to get to,” said the Cat.  “I don’t much care where,” said Alice.  “Then it doesn’t matter which way you go,” said the Cat.

An anonymous quote that reads “if you don’t know where you are going, any road will get you there” sends the same message as that sent in the tale of Alice in her magical world called Wonderland—that goals give direction to what we are endeavoring to accomplish.  

A goal setting “system” that is familiar to those using the PLC framework for school improvement is known as “S.M.A.R.T. Goals” (Conzemius & O’Neil, 2002). The acronym S.M.A.R.T. stands for Strategic, Measurable, Attainable, Results-oriented, and Time-bound, which fairly describes this goal setting strategy.  Goals developed within this structure should narrow the focus of the changes that need to be made and should result in increased academic achievement.

The Three Questions that guide Professional Learning Communities are: 

· What do we want students to know and be able to do?  

· How do we know if students know and are able to do it? 

· What do we do if they do not know it or are not able to do it?

Answering these questions leads small groups of teachers to examine curriculum, assessment, and best practices.  In the PLC model, this process should lead to high student achievement.

Establishing what we want students to know is critical to students’ academic success.  In that regard, the PLC model ascribes to the philosophy of “less is more.”  Mike Schmoker makes the case that curriculum in American education is “a mile wide and an inch deep” (Schmoker, 1999).  Author Doug Reeves provides a “litmus test” for determining “how to separate the essential from the peripheral” (DuFour, et. al., 2005).  Reeves says that the following principals should be applied to each curriculum standard:

· Endurance-are students expected to retain the knowledge long after the test is completed?

· Leverage-is this skill/knowledge applicable to many academic disciplines?

· Readiness For the Next Level of Learning-is this skill/knowledge preparing the student for success in the next grade or course?

According to Reeves, if the material is not essential, then it should be eliminated.

These “essentials” should be arrived at through the collaborative efforts of teachers working together to identify what is most essential, to focus instruction on what is essential, and to “stop doing” what is not essential.  This identification of what is essential must be done with national standards, state standards, district curriculum, and high-stakes tests (such as the ACT) in mind.

Answering the question “what do we want students to know and be able to do” helps to narrow and pinpoint the learning objectives.  When aligned to standards, and arrived at through a collaborative process, answering this question should result in higher academic achievement.  When this question is answered, the intended curriculum will more likely become the taught and, even more importantly, learned curriculum.

The next question guiding efforts to improve students’ academic achievement in the PLC model is “how do we know if students know and are able to do it?”  The one-word answer to this question is “assessment,” but the answer does not stop there.

Assessments, according to Rick Stiggins of the Assessment Training Institute in Portland, Oregon, should be carefully aligned to standards and should fairly reflect what has been taught.  Stiggins divides assessment into two categories—assessment FOR learning, and assessment OF learning (Stiggins & Chappuis, 2006).

Assessment FOR learning is rather foreign to the way that educators have traditionally thought of assessment.  Stiggins uses a medical analogy in describing this type of assessment, comparing it to a physical examination.  Like a physical examination, assessment FOR learning is aimed at diagnosing problems and prescribing ways to improve the patient’s (or student’s) condition.  Assessment FOR learning, then, is used for the improvement of instruction and to ensure that students master the agreed upon “essentials.”

Stiggins carries his medical analogy further by comparing assessment OF learning to an autopsy.  Like an autopsy, this type of assessment tells the patient’s (or student’s) condition after it is too late to do anything about it.  For illustrative purposes, one example of assessment OF learning is a final examination taken at the end of a semester.

Stiggins says that both types of assessment are necessary, but that the focus in American education has been too much on assessment OF learning, and too little on assessment FOR learning.

Another aspect of assessment that is closely aligned to PLC’s is common assessments that are developed collaboratively among groups of teachers who teach the same subject matter.  Common assessments are something that author Doug Reeves says educational leaders should insist upon (DuFour, et. al., 2005).

With common assessments, the groups of teachers who have developed them meet and compare results of these assessments after they have been given to students.  These teams of teachers can then take this assessment data and make instructional decisions based on students’ mastery of the material.  For example, if one teacher’s students did well in a particular area of a unit of instruction, the group of teachers might look to that teacher for insight into how that was accomplished.  This is the beginning point of answering the third question—“what do we do if students do not know it or are not able to do it?”  Teachers can use this common assessment data, and other data, to continually examine their instructional practices to ensure that students are learning.

Mike Schmoker sums up the theory behind Professional Learning Communities well when he writes, “Powerful, proven structures for improved results already exist.  They begin when a group of teachers meet regularly as a team to identify essential and valued student learning, develop common formative assessments, analyze current levels of achievement, set achievement goals, and then share and create lessons and strategies to improve upon those levels” (Schmoker, 1999).

Research


Peter Senge, organizational management expert and author of The Fifth Discipline (Senge, 1994), is quoted in a May 2003 article in the periodical School Administrator.  Senge says, “Organizationwide learning involves change in culture and change in the most basic managerial practices, not just within a company (or school) but also within a whole system of management” (LaFee, 2003).  The key for the success of Professional Learning Communities seems to be the issue of changing the culture in the school to a focus on learning, as opposed to a focus on teaching (Eaker, DuFour, and DuFour, 2002).


The literature is replete with stories of success from schools where Professional Learning Communities have been implemented and that all-important change in culture has taken place.  A number of stories, along with corresponding academic achievement data, are found in Mike Schmoker’s book The Results Fieldbook:  Practical strategies from dramatically improved schools (Schmoker, 2001).

One such story, told by Schmoker in his book, is of Adlai Stevenson High School in Lincolnshire, Illinois.  Schmoker writes, “When DuFour began as principal in 1983, Stevenson didn’t even rank in the top 50 schools in the Midwest.  By 1995, they were ranked by the College Board as the top high school in the Midwest and the sixth in the world, based on student success on the Advance Placement (AP) exam” (Schmoker, 2001).  Additionally, Stevenson is one of only two high schools in the country to have received the U.S. Department of Education’s Blue Ribbon award on four separate occasions.  The data in Figures 1, 2, and 3 demonstrate some of the remarkable improvement made at Stevenson between 1985 and 1996.
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Figure 1 

Percent of Students Receiving A and B at Stevenson High School
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Figure 2 

ACT Composite Scores at Stevenson High School
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Figure 3 

Advanced Placement Participation at Stevenson High School
Dawn Smith is the principal of Warm Springs Elementary School, which is located on the Warm Springs Indian Reservation in central Oregon.  Ms. Smith was first introduced to the Professional Learning Community concepts in 1996.  Since then, “teachers at Warm Springs meet regularly for learning, collaboration, and planning” (Schmoker, 2001).  In 1996, 32% of students at Warm Springs met the Oregon State Benchmark for third grade reading.  In 2000, 81% of Warm Springs students met that benchmark.  In 1996, 16% of students met the Oregon State Benchmark for third grade math, and 63% met that same benchmark in 2000 (Schmoker, 2001).

The Milwaukee Public Schools have seen amazing results from having implemented the Professional Learning Communities model.  Of particular note is their achievement at 90/90/90 schools where:

· More than 90 percent of the students qualify for free or reduced lunch.

· More than 90 percent of the students are from ethnic minorities. 

· More than 90 percent are reading at or above grade level on standardized tests.

Schmoker writes, “In 1997, seven schools achieved this prestigious 90/90/90 status.  In 1998, there were 18” (Schmoker, 2001).  

A PLC success story is described in the February 2004 issue of Principal Leadership.  An article in that issue, titled Give a Little, Get a Lot, is written by the principal of Holloway High School in Murfreesboro, Tennessee, Ivan Duggin.  Mr. Duggin describes how development of a collaborative culture among the school staff, as well as shared ownership (although he does not use the term Professional Learning Community) has resulted in increased writing skills, increased attendance rate, and decreased dropout rate in his school.  This outstanding improvement is illustrated in Figure 4, below (Duggin, 2004).


Figure 4 
Holloway High School Academic Improvement Data

Mr. Duggin concludes his article by saying, “So what is giving a little, getting a lot?  It’s developing a process that facilitates evaluation and change and developing a focused mission and a clear vision.  It’s about believing that every student is of worth and deserves a caring ‘I believe you can’ environment that gives dignity and respect.”  These are key aspects of the Professional Learning Communities model, no matter what it is called in a particular school.

The title of a Summer, 2005 article in the National Staff Development Council’s periodical sums up what some teachers in some schools have experienced when the idea of professional learning communities has been introduced.  The title of that article is The Day I Was Very Wrong: A lesson in professional learning communities.  

In this article, the author, Bill Ferriter, describes his feelings of being a superior teacher, and how the notion of collaborating with other teachers had no appeal for him.  Through collaboration, however, he discovered just how wrong he was, and how much he learned about himself and about his instructional practices from other teachers.  Mr. Ferriter describes how he has become a proponent of Professional Learning Communities, and concludes the piece with, “If professional learning communities have the power to improve the instructional practice of our most accomplished and experienced teachers, hasn’t the time come for all schools to begin functioning as professional learning communities?” (Ferriter, 2005).

“A staff that works as a community succeeds as a community,” according to Nancy Protheroe.  In her article Professional Learning Communities, in the May/June 2004 issue of Principal magazine, Protheroe quotes researchers from the Southwest Educational Development Laboratory when she states “few to no avenues for problem solving or collaboration among staff” existed in low-performing schools they studied (Protheroe, 2004).

In her article, Protheroe goes on to say that more and more researchers “have begun to include indicators of effective professional learning communities in their studies of student achievement and have found positive relationships.”  As an example of this, she cites a study of the Children Achieving program in Philadelphia “where researchers found higher fourth-grade reading scores in schools with ‘a greater sense of teacher professional community,’ as measured by survey responses from teachers.”

Dr. Shirley M. Hord, in her 1997 work through the Southwest Educational Development Laboratory, has written an extensive piece titled Professional Learning Communities: Communities of Continuous Inquiry and Improvement (Southwest Educational Development Laboratory, 1997). In that work, Dr. Hord provides a plethora or research findings that support the effectiveness of Professional Learning Communities in improving student achievement.  In her report she writes “Lee, Smith, and Croninger (1995), in a report on one of the extensive restructuring studies conducted by the Center on Organization and Restructuring of Schools, shared findings on 11,000 students enrolled in 820 secondary schools across the nation. In the schools that were characterized by professional learning communities, the staff had worked together and changed their classroom pedagogy. As a result, they engaged students in high intellectual learning tasks, and students achieved greater academic gains in math, science, history and reading than students in traditionally organized schools. In addition, the achievement gaps between students from different backgrounds were smaller in these schools, students learned more, and, in the smaller high schools, learning was distributed more equitably.”

Dr. Hord’s extensive review of the research with regard to Professional Learning Communities resulted in her summary (below) of the benefits for staff and students.

Benefits for staff include:

· reduction of isolation of teachers 

· increased commitment to the mission and goals of the school and increased vigor in working to strengthen the mission 

· shared responsibility for the total development of students and collective responsibility for students' success 

· powerful learning that defines good teaching and classroom practice, that creates new knowledge and beliefs about teaching and learners 

· increased meaning and understanding of the content that teachers teach and the roles that they play in helping all students achieve expectations 

· higher likelihood that teachers will be well informed, professionally renewed, and inspired to inspire students 

· more satisfaction and higher morale, and lower rates of absenteeism 

· significant advances into making teaching adaptations for students, and changes for learners made more quickly than in traditional schools 

· commitment to making significant and lasting changes 

· higher likelihood of undertaking fundamental, systemic change. 

For students, the results include: 

· decreased dropout rate and fewer classes "cut" 

· lower rates of absenteeism 

· increased learning that is distributed more equitably in the smaller high schools 

· larger academic gains in math, science, history, and reading than in traditional schools 

· smaller achievement gaps between students from different backgrounds. 

Not all of the literature, however, is supportive of the professional learning communities model.  In their piece in the May 2005 issue of Phi Delta Kappan, Supovitz and Christman contend that “simply creating a community structure is not enough to change practice significantly” (Supovitz & Christman, 2005).  

Supovitz and Christman, beginning in the late 1990’s, looked at small learning communities in two urban school districts, Philadelphia and Cincinnati.  They point out that “the reforms in these two cities failed to increase instructional focus” and did not significantly impact student achievement.  They conclude, then, that creating small learning communities is not enough—that the members of the community must focus on instruction, as opposed to the myriad of things that any group of educators could focus on, in order to be effective.

Summary


The Professional Learning Communities model for school improvement provides a common sense framework from which to attack the problems of low achievement among schools’ students.  When the correct questions are asked, and then teams of teachers work collaboratively to answer those questions, in a supportive environment where a common mission is shared, the results can be remarkable.  


There is much support for Professional Learning Communities, in the literature, as a means for improving academic achievement in schools.  There is seemingly little evidence to refute the effectiveness, when applied appropriately, of the concepts know collectively as Professional Learning Communities.  The evidence of success in Professional Learning Communities seems to have little to do with socioeconomic status, gender, or race.  Rather, this model has resulted in academic triumph all across the country, in a wide variety of settings.

Method

Overview

The Professional Learning Communities (PLC) model of school improvement has been offered as a common-sense, grass-roots, hands-on way to improve schools.  The proponents of PLC’s assert that improved academic achievement can be attained through teams of teachers collaboratively working together, within the context of shared mission, vision, and values, to answer the questions:

· What do we want students to know and be able to do?  

· How do we know if students know and are able to do it? 

· What do we do if they do not know it or are not able to do it?

Increased attention is being paid to academic results in K-12 schools all across the country, due to state and national school accountability initiatives.  This is true in the Francis Howell School District, and at Francis Howell Central High School.  The PLC model was introduced in 2003, and this study was done to evaluate the effectiveness of this model on student academic performance.

Subjects

Francis Howell Central High School is a school of approximately 2,150 students, grades 9-12, located in St. Charles County, Missouri.  St. Charles County could be considered a suburb of St. Louis.  The Francis Howell School District, with an approximate student population of 18,500 students, is the second largest school district in St. Charles County.  Figure 1, below, shows an illustration of all of the school districts in St. Charles County, and Francis Howell School District’s proximity to the City of St. Louis.
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Figure 1 

St. Charles County and Surrounding School Districts

Source:  Missouri Department of Elementary and Secondary Education

The Francis Howell School District, and Francis Howell Central High School, has a small minority population of students, and a small percentage of students on Free and Reduced Lunch, as outlined in Table 1.  District student population has remained relatively stable over the past five years, which is a dramatic change from the 1980’s and 1990’s, when the district grew by as much as 1,000 students per year.   Data from the 2000 census show that total district population increased by 30,142 during the preceding decade.  

Census data from 2000 also reveal that the total number of persons residing in the district was 105,635, with a median age of 34.9 years.  Thirty percent of the 2000 population was age 17 and under, and 16.4 percent was age 62 and over.

Table 1  

Francis Howell School District Demographic Data 2001-2005

Source: Missouri Dept. of Elementary and Secondary Education
	Year
	2001
	2002
	2003
	2004
	2005

	Total Enrollment
	18,831
	18,649
	18,484
	18,360
	18,336

	Asian (Number/Percent)
	144
	219
	246
	268
	299

	
	0.8
	1.2
	1.3
	1.5
	1.6

	Black (Number/Percent)
	607
	758
	748
	804
	818

	
	3.2
	4.1
	4
	4.4
	4.5

	Hispanic (Number/Percent)
	155
	187
	209
	237
	244

	
	0.8
	1
	1.1
	1.3
	1.3

	Indian (Number/Percent)
	130
	88
	56
	51
	45

	
	0.7
	0.5
	0.3
	0.3
	0.2

	White (Number/Percent)
	17,795
	17,397
	17,225
	17,000
	16,930

	
	94.5
	93.3
	93.2
	92.6
	92.3

	 

	Free/Reduced Lunch (FTE)* (Number/Percent)
	1,066.00
	1,089.00
	1,174.00
	1,476.00
	1,573.00

	
	5.7
	5.9
	6.4
	8.1
	8.7

	 

	


Information from the Missouri Census Data Center shows that the median household income in the Francis Howell School District is $64,367, and the average household income is $72,580.  Income ranges for households in the district are shown in Figure 2.  The household income for forty six percent of residents of the district falls between $50,000 and $99,999 (26% between $50,000 and $74,999, and 20% between $75,000 and $99,999).

With regard to education attained, for persons over the age of twenty five residing in the district, 34.8 percent of the population has some college but no degree, 22.4 percent has a bachelors degree, and 16.6 percent has attained a degree beyond bachelors.  Only 8.1 percent of this population has less than a high school diploma or GED.
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Figure 2 

Household Incomes in the Francis Howell School District

Source:  Missouri Census Data Center, Office of the Secretary of State; Jefferson City, Missouri: http://mcdc.missouri.edu.


Selected academic information for Francis Howell Central High School students can be found in Table 2.  With regard to Missouri Assessment Program data, there are five categories at which students may score on this assessment; Step 1, Progressing, Nearing Proficiency, Proficient, and Advanced.  The MAP Performance Index is obtained by multiplying the percentage of students who score at these five levels by 1.0, 1.5, 2.0, 2.5, and 3.0, respectively, and adding these products.

	Table 2

Selected Academic Data for Francis Howell Central High School


	9.1 Missouri Assessment Program – Grade 10 or 11 
	2001 
	2002 
	2003 
	2004 
	2005 
	9.1 MAP Performance Index – Grade 10 or 11 
	2001 
	2002 
	2003 
	2004 
	2005 

	Math 
-Advanced and Proficient 
-Step 1 and Progressing
	15 

50.3 
	10.9 

58.5 
	12 

48.5 
	19 

39.1 
	19.5 

44.9 
	Math 
	175.9 
	164.7 
	173.3 
	184.3 
	181.6 

	Communication Arts 
-Advanced and Proficient 
-Step 1 and Progressing 
	17.1 

38.7 
	28 

29.6 
	25 

34.5 
	23.6 

29.5 
	27.8 

22.8 
	Communication Arts 
	181.3 
	192.8 
	187.3 
	191.8 
	198.9 

	Science 
–Advanced and Proficient 
-Step 1 and Progressing
	19.2 

36.8 
	12.7 

42.3 
	16.4 

30.9 
	17.7 

32.4 
	21.2 

30.2 
	Science 
	190.9 
	179.4 
	191.1 
	190.1 
	194.5 

	Social Studies 
-Advanced and Proficient 
-Step 1 and Progressing
	14.8 

41.6 
	11.2 

44.7 
	19.3 

38.2 
	22.1 

38.2 
	29 

31.4 
	Social Studies 
	180.2 
	174.4 
	183.7 
	190.1 
	197.5 

	+-Floor in the Step I and Progressing Levels exceeded
@-Method used to calculate points


	9.3 ACT
	2001 
	2002 
	2003 
	2004 
	2005 

	Number of Graduates
	427 
	462 
	473 
	504 
	511 

	Number of Graduates Scoring at or Above the National Average
	187 
	175 
	195 
	202 
	217 

	Percent of Graduates Scoring at or Above the National Average
	43.8 
	37.9 
	41.2 
	40.1 
	42.5 

	Percent of Seniors Enrolling in College (Four-Year Average): 84.2 

	9.4*1 Advanced Courses
	2001 
	2002 
	2003 
	2004 
	2005 

	Units of Credit Times Enrollment in Approved Advanced Courses
	3694.5 
	3795.5 
	3901.5 
	4497.5 
	4057 

	Grades 11-12 Enrollment Times Credits Possible 
	6699 
	7210 
	7616 
	7833 
	7672 

	Percent of Credits Earned in Advanced Courses
	55.2 
	52.6 
	51.2 
	57.4 
	52.9 

	9.4*2 Vocational Courses
	2001 
	2002 
	2003 
	2004 
	2005 

	Units of Credit Times Enrollment in Approved Vocational Courses
	1165 
	1419 
	1280 
	940 
	972 

	Grades 11-12 Enrollment Times Credits Possible
	6699 
	7210 
	7616 
	7833 
	7672 

	Percent of Credits Earned in Vocational Courses
	17.4 
	19.7 
	16.8 
	12 
	12.7 

	9.4*1 Advanced and 9.4*2 Vocational Courses
	2001 
	2002 
	2003 
	2004 
	2005 

	Units of Credit Times Enrollment in Approved Advance & Vocational Courses
	4859.5 
	5214.5 
	5181.5 
	5437.5 
	5029 

	Grades 11-12 Enrollment Times Credit Possible
	6699 
	7210 
	7616 
	7833 
	7672 

	
	
	
	
	
	

	9.4*3 College Placement
	2000 
	2001 
	2002 
	2003 
	2004 

	Number of Graduates Entering College
	358 
	370 
	392 
	430 
	433 

	Number of Graduates
	385 
	427 
	462 
	473 
	504 

	Percent of Graduates Entering College
	93 
	86.7 
	84.8 
	90.9 
	85.9 


	9.4*3 College Placement & 9.4*4 Vocational Placement
	2000 
	2001 
	2002 
	2003 
	2004 

	Number of Graduates Entering College or Placed in an Occupation Related to their Vocational Training or the Military
	398 
	397 
	424 
	500 
	475 

	Number of Graduates
	385 
	427 
	462 
	473 
	504 

	Percent College and Vocational Placement
	103.4 
	93 
	91.8 
	105.7 
	94.2 

	10.1*1 Dropout Rates
	2001 
	2002 
	2003 
	2004 
	2005 

	Number of Students in Grades 9-12 (Average)
	2052 
	2113.5 
	2132 
	2191 
	2197 

	Number of Students Dropping Out
	52 
	60 
	66 
	53 
	53 

	Percent of Students Dropping Out of School
	2.5 
	2.8 
	3.1 
	2.4 
	2.4 

	Five Year Average Dropout Rate (Grades 9-12): 2.6 
	
	
	
	
	


Source:  Missouri Department of Elementary and Secondary Education

Sampling Procedures


In this study, students’ scores on the Missouri Assessment Program (MAP) Test in 2003 versus
 2005, and the ACT test in 2003 versus 2005, will be compared to determine the affect of the Professional Learning Communities school improvement model on student achievement.  The PLC process began to be implemented at Francis Howell Central during the 2003-2004 school year.  MAP scores and ACT scores from 2003 represent the last assessments (taken in Spring 2003 for MAP, and no later than Spring 2003 for ACT) before the PLC model began to be implemented.  MAP scores and ACT scores from 2005 represent the most current scores available.   


Every student is grade 10 participates in MAP in the areas of Math and Science each year, and every student in grade 11 participates in MAP in the areas of Communication Arts and Social Studies each year.  Therefore, the sample, when assessing MAP scores, will consist of every student at the 10th and 11th grade levels.


While students at a variety of grade levels take the ACT test every year, the longitudinal data compared for the ACT will be that of each graduating class only.  For example, the scores reported for 2005 will be only those for students graduating in that year.

External Validity


In schools having students who are similar to those found at Francis Howell Central High School, as described above, the results of this study would be worth consideration.  

While there are many aspects of the PLC model, those basic tenets described in this study are ones that all PLC endeavors should incorporate.  If incorporated, the results of this study would be of interest to schools using, or considering the use of, the PLC model.  These results would be of particular interest to schools whose demographics are 

similar to those of Francis Howell Central High School.

Research Design


The research design used in the study was causal-comparative, in which an attempt was made to identify a causal relationship between the independent variable and the dependent variable.  In such designs, the independent variable, in this case the use of the PLC model for academic improvement, cannot be manipulated.  The PLC model, discussed further under the “Procedure” section below, began to be incorporated in the 2003-2004 school year at Francis Howell Central High School.  The dependent variable, academic achievement, was measured by evaluating MAP scores for 2003 versus 2005, and ACT scores for the Class of 2003 versus the Class of 2005.  


The research, then, involved comparing the academic performance of students at Francis Howell Central High School before the implementation of PLC’s to the performance of students after the PLC model had been implemented for two years.

Instrument


Two instruments were used in this study—the MAP test and the ACT assessment.  Scores for the MAP test can be found on the Missouri Department of Elementary and Secondary Education website, and detailed reports are available to school administrators online through Crystal Reports.  ACT scores are reported to school administrators, in a variety of formats, in an annual report titled The High School Profile Report.


Information contained in a report from the Missouri Department of Elementary and Secondary Education, titled Score Use, Meaningfulness, and Dependability indicates that “…we (Missouri Department of Elementary and Secondary Education) ensure the meaningfulness or validity of MAP scores as indices of proficiency relative to the Show-Me Standards (state standards for Missouri) by using methodical and rigorous test-development procedures.”  This document goes on to state that the MAP assessments, developed in cooperation with the well-know test development company CTB McGraw-Hill, were constructed “in accordance with accepted procedures and criteria (as articulated, for example, in Standards for Educational and Psychological Testing, AERA, APA, NCME, 1985).”


Research conducted in 1999 by the Center for Learning, Evaluation, and Assessment Research at the University of Missouri-Columbia also speaks to the validity of the MAP test.  This research discusses “consequential validity,” or the consequences resulting from the implementation of this statewide test.  Researchers found that teachers were more convinced of the worth of authentic learning activities, and that teachers were using more performance-based assessments to determine student grades that prior to the implementation of MAP.  

For a cohort of May, 2001 Missouri graduates, Michael Podgursky and Ryan Monroe found a positive correlation between 10th grade math MAP and 11th grade communication arts MAP scores and ACT scores.  Also, according to this research, “for graduates enrolled in Missouri public colleges and universities, 10th and 11th grade MAP scores predict freshman GPA approximately as well as does the ACT.”  A compilation of data taken from this research can be found in Tables 3 and 4 (Podgursky & Monroe, 2001).

Table 3 

Comparison of MAP Proficiency Levels to Credit Hours Completed and GPA

	
	
	HS Grads
	Average
	

	
	MAP
	Enrolled in
	Cr Hours
	Avg

	
	Proficiency
	Pub Higher Ed
	Complete
	GPA

	MAP Test
	Level
	Fall 2001
	Fall 2001
	Fall 2001

	
	1
	2218
	10.4
	1.95

	
	2
	6276
	11.9
	2.35

	1999 10th
	3
	7786
	13.2
	2.71

	Grade
	4
	2833
	14.1
	3.09

	Mathematics
	5
	160
	14.4
	3.38

	
	Missing
	2627
	9.2
	1.99

	
	Total
	21900
	12.6
	2.57

	
	
	
	
	

	
	1
	1529
	10.3
	1.9

	
	2
	2999
	11.3
	2.18

	2000 11th
	3
	8658
	12.6
	2.5

	Grade
	4
	6076
	13.7
	2.98

	Comm Arts
	5
	250
	14.6
	3.47

	
	Missing
	2388
	9
	1.94

	
	Total
	21900
	12.6
	2.56


Table 4 
Comparison of MAP Proficiency Levels with ACT Scores
	MAP Level 
	
	Percent
	

	Proficiency
	Number
	With
	Average

	11th
	of
	ACT
	ACT

	Gr. Comm Arts
	Students
	Scores
	Score

	
	
	
	

	1
	10,213
	22.4%
	15.36

	2
	10,445
	45.7%
	17.37

	3
	20,473
	69.4%
	20.72

	4
	11,629
	88.3%
	25.53

	5
	528
	94.7%
	29.92

	Total
	53,288
	60.1%
	21.53


ACT scores are widely recognized, and have been widely studied, as a predictor of students’ success at the post-secondary level.  The ACT organization continually scrutinizes its instruments to ensure validity (ACT, 2001).  

ACT is the college entrance exam that is required by more colleges than any other.  The ACT was taken by 2.1 million students during the 2004-2005 school year, and ACT scores are accepted by many schools throughout the country, including Ivy League schools, for admission purposes (ACT, 2006).
Procedure

The PLC model began to be incorporated at Francis Howell Central High School during the 2003-2004 school year.  During the summer leading up to that year, the Francis Howell School District Summer Leadership Institute featured Dr. Eric Twadell, current principal at Stevenson High School, in Lincolnshire, Illinois.   Dr. Twadell spoke of the benefits of PLC’s, and how that model helped Stevenson High School achieve spectacular academic results.  

During that first year, an attempt was made to establish mission, vision, values, and goals at Francis Howell Central High School.  This involved painstaking work in which the views of every staff member were solicited, and an attempt was made to incorporate those views into a workable documents.  This work was completed in March 2004.

In the spring of 2004, the school leaders began to explore other ways to move closer to becoming a Professional Learning Community.  A key component of PLC’s is providing collaboration time for teachers, preferably during the instructional day, to answer the Three Questions.  The concept of a late start was developed, to allow time for teachers to collaborate, with the plan to implement the late start at the beginning of the 2004-2005 school year.

The late start plan consisted of students beginning first period at 7:45 a.m., instead of the normal 7:25 a.m., one day per week.  This would give teachers 45 minutes (start time of 6:55 a.m. until five minutes before students report to first period, or 7:40) to collaborate (to answer the Three Questions) in groups divided by the key courses that they taught.    Busses would run at their normal time, and students arriving at school before 7:45 a.m. would be able to access academic labs in the core academic areas, library, guidance counselors, and collage/career lab.  The labs would be staffed, on a rotational basis, by teachers who would be off of their team periodically.  Five minutes 

would be added to first period the other four days of the week to keep the instructional time per period equal.

During the summer of 2004, the District began the process of establishing two common formative district-wide assessments (unit tests) and a common district-wide summative assessment (final exam) for each semester, for “core capstone” courses.  The “core capstone” courses consisted of the required courses in each of the four core areas. The purpose of these assessments was to obtain data that would lead to improved instructional practices among teachers, another practice common to Professional Learning Communities.  

At the beginning of the 2004-2005 school year, the late start plan which had been developed the prior spring (called “Late Start Tuesdays”) was put into place, and teams of teachers continued to develop district-wide common assessments.  Development of these common assessments proved to be a difficult task, but work continued throughout the year and the job was eventually completed for most targeted courses.

Throughout the 2004-2005 school year teachers continued to meet in their teams, on Late Start Tuesdays and during some District Professional Development half-day release days, to answer the Three Questions.

One assumption in the PLC model is that all students can learn, but some may need extra time and support.  To this end, by the spring of 2005, plans began to be made to incorporate a mandatory “academic lab” into the school day for the 2005-2006 school year.  The faculty met in various groups to discuss the merits of such a proposal, and to develop an appropriate schedule should the decision be made that such an academic lab was a desirable plan.  Before that school year concluded, the “Spartan Advantage” program was developed, with the intent to implement the plan when school began in the fall of 2005.

The Spartan Advantage plan consisted of a 50 minute period one day per week where students would be divided into homerooms of 22 students each by grade in school.  On this day, each period would be shortened, and lunches would be modified from five to three, with extended time for each of these lunches.  During the 50 minute period, students would be mandated to go to their teacher for extra help, if the teacher deemed that necessary, or the student could choose on his/her own to go to a teacher for help.  

For those students who were not required to seek help, or did not choose to do so on their own, they could remain in their Spartan Advantage homeroom and use the period for study or enrichment.  As an incentive for seniors only, those students would be allowed to go to the cafeteria if they were not required to receive help.  Food would be available for purchase in the cafeteria.   

Spartan Advantage began at the beginning of the 2005-2006 school year, with the understanding that it would be changed and modified, as the year went on, in order to make this time as effective as possible.  (It should be pointed out that Spartan Advantage will have had no effect on this study, since it was not implemented until after 2005 data was collected).

The PLC model continues to be implemented at Francis Howell Central High School, with the goal of improving academic achievement among students.

Summary

Reacting to relatively new accountability measures for academic achievement of students, the leaders at Francis Howell Central High School instituted the Professional Learning Communities (PLC) model for school improvement.  Each year since the 2003-2004 school year, new components of the model have been added.


This study examined student academic achievement before the implementation of the PLC model, and after the model had been in place for two school years.  Academic achievement in the study was measured by MAP scores and ACT scores.  


The purpose of this research was to study the effects of the Professional Learning Communities model for school improvement on students’ academic achievement at Francis Howell Central High School.  

Results

Introduction

Realizing that student academic achievement had to continue to improve, the leadership of Francis Howell Central High School began, during the 2002-2003 school year, to examine what changes might be made in the school to effect positive academic outcomes for students.  As a result of this work, the Professional Learning Communities model for school improvement was begun at Francis Howell Central, beginning with the 2003-2004 school year.

At the time of this study, this had been introduced at Francis Howell Central for two school years (2003-2004 and 2004-2005).  Since part of this model involves a change in the culture of the school (from a focus on teaching to a focus on learning), and all that goes along with such a change in culture, implementation of the Professional Learning Communities model takes time.  Therefore, implementation of this model could be better described as a process rather than a single event.  At the time of this study, the process of implementation of the PLC model for school improvement continues to take place.  

Results

ACT Data.  Academic achievement results, measured by ACT  scores in 2003 versus 2005, are shown in Tables 1 through 5 in this chapter.  

ACT data are shown in a variety of ways, including:

· For the entire population of students who took the ACT, categorized by subject area as well as composite score.

· For “Core or More” students who took the ACT, categorized by subject area as well as composite score. “Core or More” denotes students who took a college preparatory course of study while in high school.  “Core or More” is defined as four years or more of English, and three years or more of Math, Social Sciences, and Natural Sciences.

· For “Less than Core” students who took the ACT, categorized by subject area as well as composite score.  “Less than Core” denotes students who did not take a college preparatory course of study while in high school.  “Less than Core” is defined as less than four years of English, and less than three years of Math, Social Sciences, and Natural Sciences.

· For ethnic groups (composite scores only).

· Frequency distribution of all Francis Howell Central ACT scores, from a low of one to a high of 36.

Composite scores for the entire population of students who took the ACT, the “Core or More” group, and the “Less than Core” group all increased from 2003 to 2005.  Additionally, scores in each of the curricular areas of English, Math, Reading, and Science increased from 2003 to 2005 in the “Core or More” group and “Less than Core” group.  Scores for the entire population, however, show slight decreases in the areas of Math and Reading.  

The phenomenon of scores increasing in all curricular areas for each of the subgroups (“Core or More” and “Less than Core”) while not increasing in all curricular areas for the entire population is due to the difference in percentage of “Core or More” and “Less than Core” students taking the test in 2003 versus 2005.  In 2003 33% of students taking the ACT were categorized as “Less than Core,” while 37% were similarly categorized in 2005.  The “Less than Core” group generally scores lower than the “Core or More” group on the ACT.  While the “Less than Core” group’s ACT score increased from 2003 to 2005, the higher percentage of this group taking the test contributed to scores for some of the curricular areas for the entire population to be lower (even while scores for each of the curricular areas for the “Core or More” group were increased).

Composite ACT scores in the Caucasian and African American ethnic groups increased from 2003 to 2005.  Composite ACT scores in the Mexican American (Chicano) and Asian American groups declined from 2003 to 2005.  These groups, however, were represented by small numbers of students.  In 2003 and 2005, respectively, three and four Mexican American students took the ACT.  In 2003 and 2005, respectively, nine and five Asian American students took the ACT.  

In 2003 two American Indian students took the ACT, and in 2005 no American Indians took the ACT.  Therefore, no comparisons are available for that subgroup.  In 2003 no Hispanic students took the ACT, and in 2005 one Hispanic student took the ACT.  Therefore, no comparisons are available for that subgroup.

Table 1 

Francis Howell Central HS ACT Results for All Students Tested
	
	FHC
	FHC
	

	
	Class of
	Class of
	

	
	2003
	2005
	Change

	Number Tested
	326
	320
	-6

	English
	21.5
	21.9
	0.4

	Math
	21.8
	21.7
	-0.1

	Reading
	22.7
	22.6
	-0.1

	Science
	22.1
	22.5
	0.4

	
	
	
	

	Composite
	22.2
	22.3
	0.1

	
	
	
	


Table 2 

Francis Howell Central HS ACT Scores for “Core or More”

	
	Core or
	Core or
	

	
	More
	More
	

	
	Class of
	Class of
	

	
	2003
	2005
	Change

	Number Tested
	206
	183
	-23

	English
	23
	23.7
	0.7

	Math
	23.5
	23.6
	0.1

	Reading
	23.9
	24.1
	0.2

	Science
	23.2
	24.1
	0.9

	Composite
	23.5
	24
	0.5


Table 3

Francis Howell Central HS ACT Scores for “Less than Core”

	
	Less Than
	Less Than
	

	
	Core
	Core
	

	
	Class of
	Class of
	

	
	2003
	2005
	Change

	Number Tested
	107
	119
	12

	English
	18.5
	19.3
	0.8

	Math
	18.6
	19.1
	0.5

	Reading
	20.3
	20.5
	0.2

	Science
	19.8
	20.3
	0.5

	Composite
	19.4
	20
	0.6

	
	
	
	

	
	
	
	


Table 4 

Francis Howell Central HS ACT Scores by Ethnicity

	
	2003
	2003
	
	2005
	2005
	

	
	Number
	Score
	
	Number
	Score
	Change

	African American
	8
	17.8
	
	9
	18.7
	0.9

	American Indian
	2
	19.5
	
	0
	0
	N/A

	Caucasian
	293
	22.2
	
	283
	22.4
	0.2

	Mexican American
	3
	26
	
	4
	23.5
	-2.5

	Asian American
	9
	22.9
	
	5
	21.2
	-1.7

	Hispanic
	0
	0
	
	1
	23
	N/A


Table 5 
Francis Howell Central ACT Score Frequency

	ACT
	
	
	
	ACT
	
	

	Score
	2003
	2005
	
	Score
	2003
	2005

	
	
	
	
	
	
	

	36
	0
	0
	
	17
	18
	18

	35
	1
	1
	
	16
	9
	14

	34
	0
	0
	
	15
	5
	7

	33
	4
	1
	
	14
	5
	10

	32
	7
	1
	
	13
	2
	1

	31
	4
	10
	
	12
	1
	1

	30
	11
	13
	
	11
	0
	0

	29
	7
	6
	
	10
	0
	0

	28
	9
	12
	
	9
	0
	0

	27
	11
	20
	
	8
	0
	0

	26
	17
	19
	
	7
	0
	0

	25
	22
	20
	
	6
	0
	0

	24
	26
	21
	
	5
	0
	0

	23
	18
	19
	
	4
	0
	0

	22
	30
	28
	
	3
	0
	0

	21
	37
	17
	
	2
	0
	0

	20
	23
	33
	
	1
	0
	0

	19
	24
	32
	
	
	
	

	18
	29
	22
	
	Total
	326
	320



MAP Data.   Selected MAP data is shown in Tables 6 through 10 in this chapter.  Information included in these tables include:

· MAP Performance Index (MPI) data for 2003 and 2005, and the change in results. Data are shown for the entire population of students who took the test, and for specific demographic subgroups within the entire population.  

· The percent of students scoring in the Top 2 Percent for 2003 and 2005, and the change in results.  Data are shown for the entire population of students who took the test, and for specific demographic subgroups within the entire population.  

· Number of students scoring in each of the five MAP categories, in each of the four tested areas, in 2003 and in 2005.  The five MAP categories, from lowest to highest, are Step 1, Progressing, Nearing Proficient, Proficient, and Advanced.

The MAP Performance Index, or MPI, is an indication of a school’s overall performance on the MAP test.  For each area tested, the state establishes a “High Target” for MPI.  Meeting this “High Target” is one way to be considered proficient in this area by the Missouri Department of Elementary and Secondary Education during their Missouri School Improvement Program (MSIP) review.

The MAP Performance Index is obtained by respectively multiplying by 1.0, 1.5, 2.0, 2.5, and 3.0 the percent of students who score at each of the five achievement levels of MAP—Step 1, Progressing, Nearing Proficient, Proficient, and Advanced.  Therefore, the highest MPI that could be obtained by a school is 300 (100 percent of students scoring at the Advanced level, multiplied by three).  

MPI for the total population of students tested increased from 2003 to 2005 in all areas tested (Communication Arts, Math, Science and Social Studies).  The change in MPI ranged from a low of 3.2 for Science to a high of 13.3 for Social Studies.  

MPI for most of the subgroups within entire population of students tested also improved from 2003 to 2005.  Sub groups in the table below include Male, Female, White, Black, and IEP (Individualized Education Plan).  Female students in Science, and IEP students in Social Studies, performed more poorly in 2003 than they did in 2005.  

“Top 2 Percent” is another category for MAP scores that is listed in the tables below.  “Top 2 Percent” refers to the percent of students who scored in the top two categories of MAP (Advanced and Proficient).  This is pertinent information because these are the categories that students must score in to be considered “Proficient” by No Child Left Behind standards (currently, only Math and Communication Arts are considered when referring to No Child Left Behind, but the information is provided for all areas tested).

The percent of students who scored in the top two categories of MAP increased from 2003 to 2005 for the total group of students tested in all four subject areas. The percent of students who scored in the top two categories of MAP for most of the subgroups within entire population of students tested also improved from 2003 to 2005.  Subgroups in the table below include Male, Female, White, Black, and IEP (Individualized Education Plan).  Female students in Science, and Black students in both Communication Arts and Science, performed more poorly in 2003 than they did in 2005.  

The sample of Black students tested represents all of the Black population at the grade level tested, but the number of Black students tested was small compared to the entire population.  In Science, 21 and 17 Black students were tested in 2003 and 2005, respectively.  In Communication Arts, 12 and 9 Black students were tested in 2003 and 2005, respectively.

In Tables 6 through 9, below, areas where academic performance decreased from 2003 to 2005 are highlighted in yellow.

Table 6 
Francis Howell Central HS Communication Arts MAP Data

	Comm Arts
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	2003
	2005
	
	
	2003
	2005
	

	
	MPI
	MPI
	
	
	Top 2
	Top 2
	

	
	N=370
	N=411
	Change
	
	Percent
	Percent
	Change

	
	
	
	
	
	
	
	

	Total
	187.30 
	198.00 
	10.70
	
	25.0%
	27.6%
	2.6%

	Male
	176.60 
	191.10 
	14.50
	
	18.4%
	22.6%
	4.2%

	Female
	200.00 
	205.40 
	5.40
	
	32.6%
	32.9%
	0.3%

	White
	188.80 
	199.50 
	10.70
	
	25.7%
	28.4%
	2.7%

	Black
	158.30 
	166.70 
	8.40
	
	8.3%
	0.0%
	-8.3%

	IEP
	132.60 
	150.80 
	18.20
	
	0.0%
	1.5%
	1.5%


Table 7 
Francis Howell Central HS Math MAP Data

	Math
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	2003
	2005
	
	
	2003
	2005
	

	
	MPI
	MPI
	
	
	Top 2
	Top 2
	

	
	N=407
	N=416
	Change
	
	Percent
	Percent
	Change

	
	
	
	
	
	
	
	

	Total
	173.3
	181.5
	8.20
	
	12.0%
	19.4%
	7.4%

	Male
	171.1
	187.2
	16.10
	
	10.3%
	21.4%
	11.1%

	Female
	174.8
	175.6
	0.80
	
	13.8%
	16.9%
	3.1%

	White
	174.3
	183.1
	8.80
	
	12.0%
	20.0%
	8.0%

	Black
	136.4
	160
	23.60
	
	4.5%
	10.0%
	5.5%

	IEP
	116.2
	139.9
	23.70
	
	0.0%
	2.9%
	2.9%


Table 8 
Francis Howell Central HS Science MAP Data

	Sci
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	2003
	2005
	
	
	2003
	2005
	

	
	MPI
	MPI
	
	
	Top 2
	Top 2
	

	
	N=407
	N=416
	Change
	
	Percent
	Percent
	Change

	
	
	
	
	
	
	
	

	Total
	191.1
	194.3
	3.20
	
	16.40%
	21.00%
	4.6%

	Male
	192.4
	203.7
	11.30
	
	16.70%
	27.00%
	10.3%

	Female
	190.1
	182.9
	-7.20
	
	16.10%
	13.80%
	-2.3%

	White
	192.3
	196.1
	3.80
	
	16.60%
	21.80%
	5.2%

	Black
	147.6
	150
	2.40
	
	4.80%
	0.00%
	-4.8%

	IEP
	135.8
	154.4
	18.60
	
	0.00%
	1.50%
	1.5%


Table 9 
Francis Howell Central HS Social Studies MAP Data

	Soc St
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	2003
	2005
	
	
	2003
	2005
	

	
	MPI
	MPI
	
	
	Top 2
	Top 2
	

	
	N=372
	N=408
	Change
	
	Percent
	Percent
	Change

	
	
	
	
	
	
	
	

	Total
	183.7
	197
	13.30
	
	19.30%
	28.70%
	9.4%

	Male
	183.8
	202.6
	18.80
	
	18.20%
	32.20%
	14.0%

	Female
	183.7
	190.8
	7.10
	
	20.50%
	24.90%
	4.4%

	White
	185.2
	198.3
	13.10
	
	19.70%
	29.20%
	9.5%

	Black
	140.9
	155.6
	14.70
	
	9.10%
	22.20%
	13.1%

	IEP
	135.6
	130.3
	-5.30
	
	1.40%
	4.50%
	3.1%


Table 10 
Francis Howell Central H.S. Number of Students Scoring at Each MAP Level

	
	
	
	
	
	
	
	
	
	

	
	Communication Arts
	
	
	
	
	
	
	

	
	
	
	
	Nearing
	
	
	
	
	

	
	
	Step 1
	Progressing
	Proficient
	Proficient
	Advanced
	
	Total
	

	
	2003
	88
	96
	215
	129
	4
	
	532
	

	
	2005
	49
	74
	257
	138
	7
	
	525
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Math
	
	
	
	
	
	
	
	

	
	
	
	
	Nearing
	
	
	
	
	

	
	
	Step 1
	Progressing
	Proficient
	Proficient
	Advanced
	
	Total
	

	
	2003
	93
	172
	215
	65
	1
	
	546
	

	
	2005
	70
	174
	193
	96
	9
	
	542
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Science
	
	
	
	
	
	
	
	

	
	
	
	
	Nearing
	
	
	
	
	

	
	
	Step 1
	Progressing
	Proficient
	Proficient
	Advanced
	
	Total
	

	
	2003
	40
	129
	288
	68
	21
	
	547
	

	
	2005
	41
	127
	267
	86
	30
	
	551
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Social Studies
	
	
	
	
	
	
	

	
	
	
	
	Nearing
	
	
	
	
	

	
	
	Step 1
	Progressing
	Proficient
	Proficient
	Advanced
	
	Total
	

	
	2003
	113
	87
	223
	59
	42
	
	524
	

	
	2005
	86
	80
	208
	81
	70
	
	524
	

	
	
	
	
	
	
	
	
	
	


Analysis of Data


ACT Data.  ACT data was first analyzed using the F-Test Sample for Variance.  The null hypothesis (H0) was that the variance in 2005 ACT scores ((21) was the same as the variance in the 2003 ACT scores ((22).  The alternate (H1) was that the variance in 2005 ACT scores ((21) was not the same as the variance in the 2003 ACT scores ((22).  Another way of expressing the null hypothesis, and the alternate, appears below.

Ho:  (21 = (22

H1:   (21 ( (22

The significance level for the F-Test Two-Sample for Variances was .05.  As Table 11 shows, the resulting P value for this test was 0.32705.  Since this result was greater than the significance level, the null hypothesis was accepted.  In other words, variance between the two samples was equal.

Table 11 

F-Test Two-Sample for Variances

	
	2005 ACT Scores
	2003 ACT Scores

	Mean
	22.296875
	22.15337423

	Variance
	19.73917516
	20.75178858

	Observations
	320
	326

	df
	319
	325

	F
	
	1.051299683

	P(F<=f) one-tail
	
	0.327047501

	F Critical one-tail
	
	1.20165314

	
	
	



Since the null hypothesis of the F-Test was accepted, the T-test chosen for evaluating the means of the two samples was the T-Test: Two Sample Assuming Equal Variances.  The level of significance chosen for this analysis was .05.


The null hypothesis (H0) for this test was that the mean for the 2005 ACT test ((1) was equal to the mean for the 2003 ACT test ((2).  The alternate hypothesis (H1) was that the mean for the 2005 ACT ((1) test was greater than the mean for the 2003 ACT test ((2). Another way of expressing the null hypothesis, and the alternate, appears below.

H0: (1 = (2
H1: (1 ( (2


The resulting T-Stat for the T-Test: Two-Sample Assuming Equal Variances was .405235, as Table 12 shows.  Therefore, the null hypothesis was accepted.  In other words, there was no significant difference in the ACT scores of the class of 2005, as compared to the class of 2003.
Table 12 
T-Test: Two-Sample Assuming Equal Variances

	
	2005 ACT Scores
	2003 ACT Scores

	Mean
	22.296875
	22.15337423

	Variance
	19.73917516
	20.75178858

	Observations
	320
	326

	
	
	

	Pooled Variance
	20.25019901
	

	Hypothesized Mean Difference
	0
	

	df
	644
	

	t Stat
	0.405235146
	

	P(T<=t) one-tail
	0.342719626
	

	t Critical one-tail
	1.647223157
	

	P(T<=t) two-tail
	0.685439253
	

	t Critical two-tail
	1.963654411
	



MAP Data.  The Chi-Square Test of Independence was used to analyze MAP data.  In this test, the number of students who scored in each of the five levels of MAP in 2003 was compared with the number of students who scored in each of the five levels of MAP in 2005.  To review, the five levels of MAP, from lowest to highest, are Step 1, Progressing, Nearing Proficient, Proficient and Advanced.


The formula for the Chi-Square test is as follows:

In this formula, O represents the observed frequency and E represents the expected frequency.  The subscripts i and j represent the ith condition and the jth group.

The Chi-Square tests performed on the data for the various subject areas tested on MAP resulted in the p-values that are listed in Table 13 below.

Table 13 

Chi Square p -Values for Francis Howell Central MAP Scores

	Subject
	

	Area
	p -Value

	
	

	Communication Arts
	0.00087484

	Math
	0.00211564

	Science
	0.34349713

	Social Studies
	0.00483795



The null hypothesis for the Chi-Square test was that the number of students that scored at each MAP level was independent of the year.  Stated another way, the independent variable had no effect on the dependent variable. The alternate was that there was a relationship between the independent variable and the dependent variable.  In other words, the PLC model had a positive effect on student achievement as measured by MAP scores.


In three of the MAP subject areas (Communication Arts, Math, and Social Studies) the p-value was less than .05, and therefore there was a significant difference in MAP scores in 2003 compared to MAP scores in 2005.  In one of the tested areas (Science) the p-value was greater than .05, meaning there was not a significant difference 

in MAP scores for the two years that were compared.

Deductive Conclusions


Average ACT scores increased from 22.2 in 2003 to 22.3 in 2005.  However, there was no statistically significant difference in ACT scores before PLC’s were implemented (2003) and two years after PLC’s had been implemented (2005), based on the statistical analysis using the T-Test: Two-Sample Assuming Equal Variances.


MAP scores, in general, improved in the two-year period from 2003 to 2005.  Significant improvement was show in the areas of Communication Arts, Math, and Social Studies.  The most significant improvement was shown in the area of Communication Arts, as can be seen from the relatively small p-value of 0.00087484, which is well below the .05 level of significance.

No significant improvement was shown in Science.  It should be noted, however, that Science had the highest MPI in 2003, which means that MAP scores in that subject area were already high before PLC’s were implemented and there was less need for improvement than in the other tested areas.


The data above seem to suggest that PLC’s did have an overall positive impact on student achievement as measured by MAP.  It cannot be assumed, however, that the implementation of PLC’s was the only condition that changed in the school over the two-year time period studied, and the threats discussed earlier in this study must be kept in mind.

Summary

Student achievement at Francis Howell Central High School showed gains during the two year period beginning with the implementation of the PLC model for school improvement.  Statistically significant gains were shown in the areas of Communication Arts, Math, and Social Studies when student achievement was measured by the MAP test.  While no significant gains were shown in Science during this same period, as measured by MAP, MAP Science scores were superior to the other areas prior to the implementation of PLC’s.  ACT scores in 2005 did show an improvement over 2003 scores (22.3 as compared to 22.2), but this gain was not statistically significant.

Discussion

Introduction

This study was conducted to determine if there was a significant improvement in student academic achievement at Francis Howell Central High School from 2003 to 2005.  The PLC model for school improvement, the independent variable in the study, was initiated at Francis Howell Central at the start of the 2003-2004 school year.  ACT and MAP were examined to determine if improvement occurred.


When comparing raw data, this study found that there was improvement in academic achievement for the total group tested as measured by both MAP and ACT.  Statistically significant improvement, however, was noted in only three of the four subject areas assessed by the MAP test, and not at all when comparing composite ACT scores.

Implications for Effective Schools


Other data, as noted in this study, seem to point to PLC’s as an effective method for improving academic achievement in schools.  This is a critical issue in most schools (except where student achievement is already very high), as state and national standards mandate that schools continue to show improvement.  


As an example of this mandated improvement, No Child Left Behind standards call for one hundred percent proficiency of one hundred percent of students by the year 2014.  This lofty goal, along with other accountability measures, has caused school leaders to search for the silver bullet that will help them to achieve such stunning improvement.


Data in this study indicate that, overall, academic achievement has improved significantly since the implementation of PLC’s at Francis Howell Central (although, not by all measures, nor in all subject areas).  


If this improvement was, in fact, a result of the implementation of the PLC model, the PLC process will likely continue to positively affect student achievement at Francis Howell Central, as has been the case with many other schools throughout the nation.


As mentioned in an earlier chapter in this study, the implementation of PLC’s in a school is a process, not a single event.  This process, in many schools, has taken several years to blossom and to begin to result in significant academic improvement.  The apparent early success of PLC’s at Francis Howell Central would seem to indicate that much more success can be expected once the process fully takes root.

Recommendations


Schools across the country are very different.  They vary, for example, in;

· Amount of community support that they receive.

· Their socio-economic makeup.

· Their size.

· Their geographic location.

· Their ethnic makeup.

The PLC model, therefore, could not be expected to look the same, or have exactly the same effect, in all schools.  As a result of these differences, what would be of particular relevance and interest, in relation to this study, would be similar studies done in schools with characteristics much like Francis Howell Central High School.  This data could be used to help solidify the argument that PLC’s do, in fact, help to improve student academic achievement (or to help to weaken the argument, if that be the case).  This study, then, should be carried on for future years at Francis Howell Central, and should be replicated at other schools.

Summary


Improved achievement of all students is something that all school leaders desire, or should desire.  If a silver bullet that would lead schools in that direction were discovered, it would be to schools what Jonas Salk’s discovery of the polio vaccine was to medicine in the 1950’s.  PLC’s might be the “vaccination” that schools need to inoculate them from mediocrity, or would provide the medicine that they need to go from “good” to “great.”  At this point, PLC’s have made many schools, including Francis Howell Central, much more “healthy.”
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