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ABSTRACT

In this paper I seek to address some of the issues surrounding my classroom situation as well as more universal issues of student engagement, fostering higher thinking skills and team building.  I contend that by employing strategies that transcend the traditional boundaries of the classroom these goals can be accomplished in a typical high school composed of a cross section of students. In my research of relevant literature, three areas surfaced as focal points for my plan of action.  The three areas were team building to further the social development of the class into a community of practice; project based learning to provide an authentic setting for work; and community service to expose students to a larger cross section of the community in which they live.

As I began to discuss my research plan with my students, I was surprised to see the look of fear on some of their faces.  Not every person in the class was fully committed to becoming a competent java programmer.  As I looked back on my research, I noticed that others had written about the fact that marginally interested students can be turned off by project based learning because of the fear of exposure of their limited knowledge or lack of commitment.  At the semester close of the first semester, 4 of the 12 students dropped the class.  
The first activity designed to support team building was a mentoring workshop in which students met at my home and viewed the movie Sea Biscuit.  After watching the movie, a discussion about the meaning of the story line and the mentoring connection ensued.  Results of this activity showed an increased awareness of the abilities of others, and a willingness to look past external appearances for deeper worth and meaning.
The second activity designed to create an authentic work based environment was divided into two portions: a warm up group project and collaborative effort with a class of elementary students.  For the group project, the Oracle Internet Academy Final Project was presented to the class at the beginning of the second semester and the team was to work independently to code a solution.  Video tape of the working students and survey results show that this activity delivered several surprises to the team.  Upon reflecting on the process, team members discovered that some students who did not complete homework assignments or perform well on tests were excellent coders, thus reinforcing the ideas in the mentoring workshop.  Video also revealed new friendships forming among the class and much more out of class communication taking place.
The other component to the project based learning piece was a collaborative effort with a class of fifth grade students at a nearby elementary school.  The “Team” as I will refer to them from now on, visited the fifth graders at their school and interviewed them about designing a game that would assist them in passing their end of course tests.  This visit was followed up by a trip to our high school by the fifth graders where the beta versions of the games were tested.  Observations and reflections by the team showed a marked level of enthusiasm and engagement.  Project based notebooks showed progress in learning the Java programming language.  Final delivery of the games in time to prepare for the testing did not go as planned, but the project still proved to be a very valuable learning experience for the students.   

The final component of the project was a community service activity where the students purchased parts for a computer and assembled them from the ground up into a working unit.  I obtained a grant from the local Coalition for Youth for $1000.00.  We purchased the parts and assembled them the next day.  The computer was donated to a local community center which houses a recording studio for teens.  Feedback from the event showed a great boost in self-confidence after completing the project and a sense of pride among the team for having given back to their community.
Benchmarks of success I used were observations of student engagement, participant surveys and the pass rate on the Oracle Internet Academy Year II final exam.  Observation of the class as a learning community showed a marked increase of the sharing of ideas and insight.  Survey results showed tremendous positive engagement and motivation to complete the tasks at hand.  Most remarkable though, was the increase in understanding and volume of learning that occurred during my research.  In the past, the pass rate on the Oracle Internet Academy exit exam was approximately 20%.  At the close of my research, 100% of my students passed the test!!  
In summary, extending the borders of the classroom beyond the walls of a school is an effective way to immerse students in learning that fosters higher thinking skills and maintains engagement until the end of the course.  For the instructor this means investing extra time and patience into the development of the students.  Because of the more personal relationships fostered between classmates and instructor, the potential for disappointment is greater than in a traditional setting.  This risk is balanced with the greater potential to be rewarded with curious and engaged class of students take an interest in their own learning. 
EXTENDING CLASSROOM BORDERS

MAINTAINING STUDENT ENGAGEMENT WHILE FOSTERING HIGHER THINKING SKILLS.

 The idea of engaging students in stimulating course work is not new.  Many theories have been put forth and studied by learning theory experts.  When thinking about my own classroom situation, I researched what others had already done to improve the quality of learning in the classroom.  
Field Of Action

The following is a description of the circumstances that led to my search for solutions.  I teach in a high school that serves a low income, largely minority population.  The school prides itself on offering highly technical course work and is often considered the “High Tech” center of all the high schools in the city.  As the smallest high school among four, the faculty is a close knit group committed to the success of the students.      

I am a business teacher and an instructor in the Oracle Internet Academy.  My district made it possible for my high school to become a pilot program in the OIA program at its inception 5 years ago.  As the curriculum has developed and I gained more expertise in this new field, I began to look for solutions to what I saw as an ever widening learning gap.  Bright and motivated students showed up in class at the start of year one, but by mid semester of year two, achievement and morale were at an all time low. I worked harder to develop more drill and practice and made a detailed homework schedule.  The results were lack luster and far below my expectations.
 In this particular year, there were two first year classes which were combined into one year two section.  The Academy curriculum is highly demanding and technical.  Often the only programming experience students arrive with, is what was taught in the previous year of database design and SQL coding.  

In the past I have observed that students do not remain engaged in their study of java throughout the year.  As with previous years, focused learning time was at a premium. This particular class seemed to be more easily distracted and socially divisive than students in previous years. 
My experience and reflections on the conduct and progress of the students:  First and foremost is the nature of teaching programming itself.  As when learning any new language, there is a large amount of vocabulary and foundational knowledge that needs to be understood before a student can fully participate in a “conversation”.  This is certainly the case with Java programming.  It takes months for a student to learn enough commands and syntax to be able to write a reasonably robust program – and even longer to include a graphical user interface.  It seems to me that the students’ impatience with learning the language is a function of society in general.  We live a fast food kind of lifestyle where everything is obtained quickly and we always go to the “No line No waiting” check out.  Learning to programming is like starting over or getting in the longest line where there are 10 people, three of which have returns and 4 have items with no price.  How can you know that staying in that line will be worth the wait?

Another factor at work in this particular classroom is the social context.  There seems to be some amount of animosity between several members of the class.  Since this class was fed by two separate first year classes.  Each group developed their own community and now that they are combined, the students are reticent about forming new relationships and teams.  The social context also includes the unusual dynamic of a predominantly male class.  Although I am not sure exactly what effect this is having on the general temperament of the class, I do feel it is a factor.

The final major issue I can see with my class is one that is common to many upper level classes that have a high percentage of senior students.  The year begins with much enthusiasm and interest, but it quickly wanes as the winter approaches.  College applications and transcripts have all been sent and much of the motivation to keep grades up in order to get into a chosen school is lost.  After winter break, students return in a lethargic state.  The ramp down to the end of the year continues until it bottoms out as spring break arrives.  Gone is the idea that a strong finish in high school will help a student achieve more in college.  The academy curriculum works in exactly the opposite direction.  It begins a steep ramp up for students at the semester mark and continues right until the last day of class and peaks when the Academy Exit exam is administered.
In short, I was more determined than ever to conduct a class of students who constructed their own learning, continued to be engaged until the end of the year and worked together like a flock of geese flying south.  
A Review of Literature

As I reviewed relevant studies and writings, several themes developed, related to the flaws in current computer science education. Often high level classes in the high school arena fail to engage students sufficiently to motivate them to continue their studies in high technical disciplines. In an article entitled “Problem Based Learning for Foundation Computer Science Courses” (1999) the authors assert that high school technical training fails on several levels.  Students arrived in college or technical schools lacking the foundational concepts necessary to advance to the next level.  Also, secondary education fails to accurately portray technology careers and the soft skills needed to succeed in technical fields. A negative experience with lecture based courses discourages students from continuing their studies in higher technical disciplines. (Barg, Fekete, Greening, Hollands, Kay, Kingston and Crawford, 1999)
Preparing students for careers in highly technical fields is a delicate matter. Many persons have previously constructed knowledge based on non-viable models from their own experiences. The study of computer programming and software deals with a very detailed model created by another person. (Mordechai 2001) It is the application of design principles/model, to novel situations that can prove to be difficult given the individual nature of construction of knowledge by learners.  An instructor must insure that the model of computing derived by the learner is viable and relatively complete.  

For students who have constructed personal models with inconsistencies, instructors must question the student to carefully discover the theory the student is currently operating under in order to align the students’ model with that of a functioning programming structure.”(Ben-Ari , 2001)

Another factor that influences a computer science student’s learning environment is the collective set of learning strategies they bring to the classroom.  

According to Meyer, Turner and Spencer in 1993

As reform movements for higher-level thinking, such as those proposed by the National Council of Teachers of Mathematics (1989) and the National Education Goals panel (1994), become more common, teachers need to be able to predict how students will respond so that they can build in safeguards to nurture and protect thinking. (p. 518)

Students can assert a deep or surface strategy for studying. The deep learner wants understanding for the sake of integration into other areas.  Surface learners want the bare facts and concentrate on memorization for fear of failing.   This can lead to resistance on the part of surface learners who have not been accustomed to digging deep into a subject.  It may even cause them to avoid situations that could reveal error or cause frustration.  (Meyer, Turner and Spencer, 1997)
However, the learning approach is only one factor related to student learning; context in which learning occurs is also of primary importance. Research has shown that teachers or courses as perceived as effective and enthusiastic and allowing to choice of assignments and outcomes of learning were more likely to foster a deeper level of learning.  (Meyer, Turner and Spencer, 1997)

The Beginnings of a Solution

Motivating students to actively participate in knowledge acquisition and a more free market approach to selecting course work based on content rather than lack of difficulty is a step in the right direction.  Educators must take the enthusiastic lead in assisting this cognitive development, not just in disseminating knowledge.  (Liu, 2003)

Research on engaging learners as multimedia designers has had positive results in helping develop cognitive skills on a higher level.  Although the environment of choice is quite a bit more risky for teachers because they are less structured and defined, the rewards are also greater for students.   “Successful implementation depends on how such factors as the learners, the tasks, the context, the process, the coaches, and the outcome interact with each other.” (Liu 2003 p.25)

Speaking more about choice for students in the curriculum, how much is enough?  Each classroom is unique, complete with teacher as well as student dynamics, but the ultimate goal is for students to learn as much as possible in the given time period. Even considering the additional stress of individualizing instruction for students, “All parties concerned are satisfied and happy when students are able to execute a project that maximizes motivation, learning and technical prowess.” (Parker, Holcombe and Bell 1999 p.235)

 Beginning project based learning can be wrought with uncertainties for the instructor as well as student.  Dealing with open-ended outcomes can be difficult to grade.  Studies suggest projects that are not brought to full completing can still be a successful learning experience. In a perfect world, all projects would be a resounding success, but that should not be the only criteria on which a project is judged.  If a project is not demanding enough, students don’t have to learn any new skills to be a “technical success”, therefore the original purpose of the project is thwarted. (Capon 1999)

Another pathway towards a highly effective solution for fostering higher thinking skills is the emphasis of social interactions.  The process of thinking out loud in front of a community of learners helps promote discourse and critical analysis. 

 “Collaborative learning strategies that extend past the structured modular time periods that free students to make inquiries and create without circular boundaries, when employed in a technology based classroom, are powerful cognitively-based tools for instruction.” (Demiranda and Folkestad, 2000)
Details of a Solution

The basic tenants of classroom as described above are a highly researched topic.  Some general characteristics of project base or action or situated learning are:

1. Learner owns the learning process.  

2. Learners think deeply to discover thoughts, truths or nuances hidden below the surface of the problem or project.
3. Outcomes are not preconceived by the instructor.
(Lankard 1995)
Other authors suggest an approach more focused on the high school learner.   Doug Johnson (1999) suggests that good project based learning should have clear expectations and purpose, freedom of choice, relevancy to a student’s life, creativity, varied research and finally the presentation of findings to a concerned community. 

To document the process, a comprehensive journal on the iterations of the project must be maintained.  Evidence of the development of the program into its current state is important as it shows ownership and authentic creation.  It is especially important to a project that may not be brought to full completion because the learning process is evident in the journal. (Jalloul, 2000)

Of paramount importance to the authentic project based process is the delivery of the product to a real customer.  Customer involvement stimulates a great deal more student motivation on a project as shown by surveys of students who participated in this type of learning.  Students report developing communication skills, team work skills, time management, prioritization skills, problem solving, project management and quality assurance skills as a result of completing client-led software projects.  (Parker, Holcombe and Bell, 1999)

Good project based learning does not necessarily have to solve a problem in the scientific community.  Community Service-based learning has also proven to be beneficial to both students and faculty.  Maintaining a larger circle of focus provides students with real world situations and helps instructors forge bonds between the community and the school system. (Crump 2002)

Developing a Plan
Based on this research, I formulated a plan to extend the borders of my classroom through activities in three area of action.  The three areas were team building to further the social development of the class, authentic project based learning to help students get a taste of delivering a product to a live customer (other then their instructor), and community services expose students to a larger cross section of the community in which they live.

As I began to discuss my research plan with my students, I was surprised to see the look of fear on the faces of some students.  Not every person in the class was fully committed to becoming a competent java programmer.  As I looked back on my research, I noticed that others had written about the fact that marginally interested students can be turned off my project based learning because of the fear of exposure or lack of commitment to deeper understanding.  At the semester, 4 of the 12 students dropped the class.  Undaunted, I continued with my plan of action.

The Formal Plan of Action

The Purpose

The purpose of my Action Research is to lead the development of my class of Java Programming class so that they will be more intrinsically motivated and more engaged in constructing their own learning. I chose to accomplish this development through opportunities in three different areas; community service, authentic project based learning, and team building.

The Situation

I am in my third year of teaching Java programming at my school. This year I have 11 young men and 1 young lady. The class as a whole often has a difficult time staying on task and focusing on a particular concept. The class is composed of students from two different first year classes who elected to move on to year two. It seems that each class developed their own "community" in the first year and when they combined, sparks began to fly! Also, in years past, by the time the winter break rolls around, students begin to disengage and allow their minds to wander - and not come back. At the very time the curriculum is ramping up to an end-of-course exam, students are ramping down at a steep angle.

I would like to improve the social interactions in the class as well as their dedication to their work through some teambuilding, community service and project based authentic learning.

Resources
I consider my professional community of practice a great resource. I work among 6 other business teachers who teach similar but not identical subjects. Their experience and knowledge has been very valuable to me since I began teaching 9 years ago. Two teachers are new to my department and I have become an informal mentor for one and a formal mentor for another through my course work at Pepperdine. Even though these two teachers are new to my school, I find that they are very insightful and skilled. Our mentor mentee relationship is reciprocal in many ways.
I also consider my class of java students as a COP because we are "going through something together". I am not sure how this fits into a formal definition of a COP, but I know that they are very much a part of what I do, and I take their opinions very seriously. Even though this is my third year though the Academy curriculum, I feel as though I am still developing my style for teaching this difficult subject and I depend heavily on feedback and performance from my students.
The Research Question

If I foster social ties among my students and engage them in project work, will this result in more focused and effective programming skills?
Actions

Community Building Activities:
1. Students will participate in a community service activity. I have applied for a Youth Services grant from the City of Hampton. The (hopefully) $1000 grant would be used to purchase computer parts. The students will meet after school for several days and assemble two computers which would be donated to two students in the building who are trying to learn highly technical classes and do not have computers at home.
2. Students will come to my house Friday night (February 20th to watch the movie Sea Biscuit and have a discussion of mentoring. My principal will also attend.
3. Students will attend a business "Meet and Greet" function where they entertain business persons, school officials and parents to show off their portfolio of work from the class.
Project Based Learning Activities:
1. Conduct a group project where students must cooperate in order to complete a project. I will allow a short period of time and will not be available for assistance. (done)
2. Contact an elementary school class who will imagine/draw a game that would assist them in learning some facts on the end of course Standards of Learning Tests. The Java Programming students will then create and refine the game for the students.
The Timeline

	September
	Read "Doing Action Research in Your Own Organization". 
	

	October
	Begin literature review. Read tons of sources, talk to others who teach programming as well as experienced teachers. Decide where my efforts can best be applied to my community of practice. Make a final decision by the end of October.
	

	November
	Continue with literature review. Blog about ideas and developments in my class. Obtain permission from the school administration to conduct the research. Decide on three out of school events 
	

	December
	Send Letters to parents and students outlining my research and goals for the project. Set dates for three out of school business/social events for the class to attend. Have a colleague observe the class and record the number of specific student and teacher activities. Student activities will include good questions, attentive poses, active engagement in the lesson, self directed learning, disruptive behavior, off task comments, and inattention to the activity. Teacher activities that will be monitored will be positive feedback, asking engaging questions, valuing student questions and other activities to be determined later. Review the list of activities 
	

	January
	· Send a letter to parents explaining the research I am undertaking and asking permission for attendance at the activities. 

· Introduce project based learning. Student will complete a group project where they collaborate on a program that solves a case study problem from the Oracle Internet Academy. Each group of two students will have to create a portion of the program that will work with the rest of the group's, without seeing their actual code. In the meantime I will redesign the student's final project into a project based learning activity where the students will have a choice of activities, topics and outcomes. 

· I will provide more collaboration tools, share email addresses, IM screen names, msn ID's etc to assist students will connecting for group work. 

· Analyze the survey results from the Introduction of Project Based Learning. 
	

	February
	Students should be collaborating at a high level now. With the completion of the first group project, plans for the out of class activities are:
1. Watch a movie on mentorship
2. Do a team service project
3. Have a "meet and greet" event at the end of the year to display their work and lean the etiquette of interacting in a business environment

· Conduct the first of three out of class activities. 

· Apply for the Youth Service Grant to obtain the money for the service project. 

· Contact the elementary school principal about selecting a class to collaborate with my java students. 

· Send a letter to the parents of the elementary students 

· Give a practice "end of course test" and record results 
	

	March
	Students will choose how to cover the material in the chapters to add to their Java knowledge while working on their project. 

· I will conduct my second out of class activity where the class takes the money obtained through the grant and purchases computer parts. The group manages the money and decided which parts to purchase. Then we will build the computer and load software. When the project is complete, it will be donated to a needy student. 

· Survey students about their experience with the service project. 

· Schedule a field trip for my class to interview the elementary class. During the field trip, the younger students will imagine and describe a game that will help them learn a specific Standard Of Learning Skill. 

· Schedule another observation by my "critical friend" teacher to look specific behaviors. 
	

	April
	· I check to see how students are coming along on their project, revise my original plan and make adjustment to my classroom activities and philosophy. 

· Check students project based notebook of progress. 

· Schedule another meeting for the two classes together 

· Give a different version of the practice "End of Course" Test and compare the achievement from the first test. 
	

	May
	· I will examine the student project based notebooks and check for progress and understanding. 

· I will move from the semi-traditional class environment where we covered "chapters" to a "team meeting" scenario where students immediately get into groups and decide what needs to be done that day since their projects will need to be finish shortly. 
	

	June
	· I will conduct the final out-of-class activity. Students will present their completed project to the elementary students. Also parents, school administrators and members of the business community will be invited to view the display. I will design a final survey to solicit the student’s opinion on the class and they ability to work together as a team. I will compare these results to the December and April surveys. I will summarize my results and draw some conclusions about my work. 

· Give a final practice "End of Course Test" and compare achievement 

· Students will take the Oracle Internet Academy Exit Exam. 

· Results compared to last year's students and correlation of achievement on the series of practices tests as compared to achievement on Exit Exam. 
	


Project Measurement
Statistical Measurement - All students who participate in the Oracle Internet Academy. In the eyes of the Oracle Corporation, the measure of success for students and instructors is the number of students who pass the Exit Exam. In previous years of my schools Academy, an average of 15% of the students passed the Academy's exit exam. 

Although I do not feel that this is the full measure of success for my students, I cannot ignore the external components of the curriculum my school district requires I follow. Therefore, the pass rate on the Academy's exit exam will be one guide for my progress.
Affective Measurement – One component of success would be how the participants feel about the project and whether or not any attitude shifts were experienced during the course of the research. As soon as we return from the winter break I will survey the students about a variety of topics and pull out questions relating to the emotional and developmental climate of the class. Although I consider myself biased when judging “esoteric” measures of success I will include reflections on the project as a measure.


Behavioral Measurement – Another indicator of success will be from a co-worker and fellow teacher. I have asked a teacher in my department to observe my class on three occasions. During the observation I will ask her to record things like the number of off task questions, interruptions, negative comments, deep thinking questions, on task questions, requests to leave the classroom, collaboration and moments of understanding. Teacher activities will also be recorded. I plan to ask for a count of signs of annoyance, positive feedback to students, return to task cuing and other behaviors.
Cognitive Measurement – The final component of measurement will be the state of completing of the project the class chooses to complete. I will allow the class to set deadlines for their progress and insist that they meet these guidelines as a measure of progress. I would prefer to be less rigid with the deadlines, but I believe the temptation to procrastinate will be too great if I am flexible on this. The student’s feelings about his strict adherence to the deadlines will be something that I will include on the final survey. I know up front that many students would prefer to have the flexibility in case other teachers assign work as well, but my prediction is that they will be glad I enforced the deadlines.
Cycle Reports

Cycle One Description - 
Action I - The first action was a group project designed to introduce my students to project based learning. For this project I decided to "strand" the students amongst themselves and offer no help or assistance in getting the program completed. You can read the actual directions in Appendix A. I handed out the directions, scenario, made a few comments and turned the project over to them. I set the video camera up to tape their interactions. For most of three class periods I was in and out of the classroom only briefly to retrieve a paper or answer the phone. 

The project was designed so that even the best programmer in the class could not easily accomplish the job during the time given. In the beginning there was much dissent and unrest. As the time began to close the team realized that there was no getting around the deadline and they had to find a way to get it together. 

At the end of the third class, the team was required to present their solution to me, the broadcasting company executive. They worked on the code until I called time and made them start the presentation. The resulting program did more than even I thought they could achieve. 

The survey results were very interesting. One student emerged as the leader, invested extra time, organized the group and helped each get their part together. As the survey shows, they were grateful for his help. During the presentation each team member individually thanked him for his guidance and help. 

Action 2 - I conducted a "team building" event at my home called a "mentoring workshop". I invited my entire class to my home to watch the movie Sea Biscuit. I had already purchased the movie and watched it before hand to make sure that it was appropriate for the group.   I also invited school administrators since events like these are rather unorthodox at my school. My principal was happy to attend. We laughed, talked and watched the movie. Afterwards we discussed the role of a mentor in the lives of others. One student even said "separately, those three men were nothing, but together they were great". I picked up that theme and talked about how we find greatness in the most unexpected places. Some students shared how surprised they were to realize that one of their classmates was such a good programmer. This particular young man usually does not do his homework and has only an average grade, yet he wrote a complicated part of the group project. 

The group took great delight in discussing the previous week’s group activity. The group consumed 6 large pizzas, 5 bags of chips, and 19 cans of soda.

One thing that came out over and over was criticism of a particular student who failed to fulfill his designated role the project and how others had to pick up his slack in order to complete the project. Another group of comments centered on how such an imperfect group of men transformed itself into a winning team.

After Action Report on the First Group Project
Survey results for both activities can be viewed in Appendix A.  
The data gather shows conclusive results that the original group project was successful in helping build continuity and team work among the class members.  Eighty Six percent of the class said that it helped them to get to know their team members and 71% said that it helped improve their coding skills.  One Hundred Percent of the students indicated that they would recommend this activity for other classes.

Reflection on the First Group Project

This has been an exciting time. I see my class getting more and more involved in their learning. I can sense the expectation each day when I come in my classroom. Mrs. Griffith, have you heard from the grant, have you set a date for our field trip, were you proud of us, when are we going to build the computers........? This research thing keeps me engaged too! The days don't just pass unmarked. I too look forward to the results of our efforts. 

While the group project was going on I heard from several students outside the class and one mother (who is a teacher at my school) that there was much talk at home and at the lunch table about this assignment. Not all of it was positive, but the end result proves this to be worthwhile. I felt like they discovered the strengths of each other, rather than picking at each other weaknesses. They were able to totally "buy into" the scenario and took their role playing seriously. I can see that this "buy in" is critical for the students to be able to construct their own learning. It took time for them to build trust among their group so that no one felt silly or embarrassed about role playing. 

In a way, this project was like starting at the top of a curriculum design spiral. We have made one wide circle and shortly we will come back around with a more difficult program. I also think this was a very realistic scenario, which increased the students' eagerness to participate and made their work feel authentic. When asked how they felt about being led by someone other than their instructor, no one hesitated to respond positively. Also, I thought it was interesting that when asked whether or not they would like to lead the next activity, several said being the leader would require more knowledge than they had. In many ways this shows me that they have gained much respect for those in the leadership position. I have also noticed that they treat me with more appreciation for what I am trying to help them accomplish.
After Action Report on the Mentoring Workshop
Survey results from the Mentoring workshop were also positive.  One hundred percent of the students said that the activity was useful for building for building community among their fellow learners.  Students rated the activity a 9.33 out of 10 possible points and over 75 % improved their opinions on mentoring another person.
Reflection on the Mentoring Workshop
This activity may have been relaxing for the students, but I found it very stressful. Putting my personal life on display for a class was something I had done before, but I did not have the time that I would have liked to prepare. Also, just before the boys arrived, my husband crushed his finger with a maul and my 15 year old daughter had to drive him to the emergency room. Talk about timing!

I noticed that almost all made a point to look in the refrigerator and other rooms of the house. They were very curious about my lifestyle; mentally comparing the classroom Mrs. Griffith to the home Mrs. G. One boy commented that he couldn’t believe that I was serving them on my glass plates rather than paper.

I was and am totally committed to the type of education that extends beyond the classroom, but I am certainly not finding it easy. It requires a genuineness and self-confidence to allow students to see the total you, rather than just the professional teacher. In my case, more of my personal life is on display at school than most teachers because my daughter attends my high school and has been in my class for two years. Students can view the interaction between mother and daughter as well as hear what she has to say about my antics at home.

I was thankful to them for giving up their evening to help with my research. As a result, the students understood that they were helping me as I helped them.

As we sat there, I was very moved by the thought of what these boys might someday become. We watched an angry young man, a grief stricken father, a lonely old man and a horse that no one wanted, band together to form the greatest horse racing team ever known. It strikes me that it is this vision that keeps me going....that some day these boys too will be great in their chosen fields. If I can assist them in reaching their potential in any small way, the stress is worth it!

I did worry about the two students who were not able to come. Both were African American and I wondered if they did not attend because they felt uncomfortable coming to my home. It is also possible that they did not have an interest in participating in this event, although I doubt it. I have made a note to tell both boys that they were missed – and leave it at that.
When I though of this “extending classroom borders” theme I had just watched the Hildago movie and was thinking of the wild herds of horses that used to roam the central United States.  I saw how majestic, intelligent, loyal and proud those ponies were, and how they pined to be free.  I also thought about how a horse and rider managed to become a team, rather than a slave and master and defied conventional wisdom about what they might become.  This equestrian theme was destined for this project, especially when I began to look back and reflect on the mentoring workshop.  

I also began to think about my own daughter who is an accomplished rider. Never have I wanted more to be a better teacher than as someone close to my heart sits in my classroom.   
Adjustments to the Action Plan as a Result of Cycle One
I made several significant changes in the timeline.  I began to see that I had not allowed enough time to execute each of the activities.  Once my plan of action was set I began with the two activities described above. I must say that I was very pleased with the results and do not think that I will change my current plan of doing the following things:

· Complete a project based learning experience in association with a 5th grade class at a local elementary school. 

· Ask the students to participate in a service project by building several computers and giving them to needy students. 

· Have a "meet and greet" display of the students work where business partners, community members, parents and administrators will be invited

Cycle Two Description

Action - Operation CPU was the name of the community service project.  Supporting documentation can be found in Appendix B.  I asked the students to come up with a project that would mesh together well with the skills that we trying to develop.  Suggestions varied, but in the end, the group settled on building a Computer to donate to a community organization.  
I applied for and obtained a grant for $1000.00 from the Hampton Youth Commission.  Processing of the paper work took longer than expected and it was well into April before we actually received the money.  

The students and I gathered at CompUSA to purchase the needed materials.  I allowed the team to keep track of the budget and select whatever components they felt would make up an acceptable system with the advice of a store representative.

Although it was a scheduling nightmare, we met the following Sunday at school to assemble the computer.  The entire activity took about 4 hours on Saturday and 6 hours on Sunday.  The computer was completely assembled in that time.  Operating system updates and software installation was done during class time the following week.

The computer was presented to a representative for the local community center who was extremely appreciative of our efforts.  
After Action Report on Project OcPu
A working computer at the end of the project was a sign that a major goal had been accomplished.  Comments from students showed an increased sense of self- esteem.  Almost every student shared their intentions to build a computer of their own.  One excellent suggestion was that we follow up the donation with computer support to ensure that it remained in good shape and was well used.  Endorsements from our curriculum specialists and an assistant superintendent made the young men very proud.
Reflection on Cycle 2

I loved seeing the team get excited about reaching out to the community.  In fact they were so thrilled with their work they resisted giving it away at the end.  On the other hand, I was very tired from the effort it took to coordinate these activities on the weekend.  I wondered if all this was worth the effort.  By the time we actually built the computer, it was late April and time was getting short until the end of the school year.  

On future community service projects, I want to be sure that I don’t facilitate to the point that I am doing more than my fair share of the work.  Service projects are about giving and the students did have to sacrifice some weekend time to complete this project, but it was nothing compared to the time I spent applying for the grant and making other arrangements.  

I wonder if it wouldn’t be possible to involve parents in this activity to relieve some of the burden of being the only adult available to supervise the activities.  Although our school is not well known for its parental support, I think there would be interest in supporting an activity of this kind.
Maintaining a personal involvement with students has proven to be exhausting.  After the completion of my degree, I am sure that I would be more able to sustain this level of activity with out as much effort.  

As much or more than any other time this semester, I felt the barriers between student and instructor coming down.  I feel like we had jumped a major hurdle in breaking out of the traditional classroom mold when we all agree to invest an entire weekend in this project.  I could almost see the green pastures before us if we could just hold on a bit longer. When I created the logo for the project, I put the sun in the back drop to show the dawning of a new day in my pedagogical life.  
Changes made as a Result of Cycle Two 

I can see that my timeline is still not as accurate as I would like it to be.  In the future I will need to take outside events more into consideration when creating a timeline.  

I will also make more effort to more fully involve the students in the planning and execution of community service and our project based learning activities.
Cycle Three Description
Action I - My students agreed that they create an association with an elementary school class in order to assist them in preparing for the Virginia Standards of Learning tests. This assistance would come in the form of a game, created using the Java programming Language.

I contacted the principal of a neighboring school as asked if he could connect me with a teacher and class for this purpose. He was enthusiastic about the project and agreed to speak with a 5th grade teacher right away. Once I corresponded with the selected teacher, we planned for the two classes to get together. 

Our first encounter was a field trip to the elementary school. The Java students prepared treat bags and created an agenda for the activities. My only role in the event was to assist the students with transportation and equipment issues. 

Once there, the Java students gave a short presentation on the types of programs they had written in the past and a short bio of themselves. Each younger student also gave a short introduction. It seemed like only minutes before it was time for lunch to be served. We all ate together. The team had already discussed how they would find out more about the children during lunch, in order to be better prepared to create a program for them.

After lunch, the team divided up into groups based on subject area and the elementary students shared their ideas as the Java students took notes. 

Action 2 - After returning to the classroom, the Java students set to work on their programs. Each group consisted of at least 2 team members who worked together to produce what the elementary students envisioned. The elementary students were then invited to the high school to preview the preliminary programs and eat pizza.

I suggested that I give a short program on what business classes were available when the children entered high school, but I was overruled in a matter of minutes. The team knew that the agenda belonged to them and exercised their right to decide what activities would be included. 

All went well with the field trip and all but one group had a substantial portion of their program written. The elementary students seemed extremely enthusiastic about their work with the high school students.
Action 3 - Finally the programs were to be presented to the students at a "Meet and Greet" event where the students would demonstrate the use of the programs and meet the parents of the children. 
Also at this event, the computer built for Project OcPu would be ceremoniously handed over the a local community center. Representatives from the Youth Commission who awarded the grant and the Community Center attended the event.
After Action Report and Reflection Combined
In preparation for the first meeting, I gave total control of the agenda to the class. I did prepare treat bags for each of the children to promote good will, but made it quite clear that I would be available for logistical assistance only during the field trip. For the first time I could see that the class began to take ownership of the project. I was careful to make sure they understood that we were not to predetermine the outcomes or scope of the project. In other words, I didn't want them to tell the younger students, "This is what we can make for you, do you like it?". This was something that I had to continually remind them of because their comfort zone was being stretched to the limit.

I was amazed at the enthusiasm of the younger students, it was contagious. I could see how these shared experiences bonded my students together. A community of practice was beginning to form. As we returned on the bus from our first meeting with the children, the boys talked excitedly about the programs they would build. Conversation drifted back to the funny moments of the day over and over. I can see that having a living breathing customer to deliver work to, made all the difference in the world. I was bursting at the seams with pride at the way the Java students handled themselves.

In anticipation of the second meeting where the programs would be "beta tested", the team had to choose a leader to conduct the activities. I enjoyed listening to the ensuing discussion about who in the group would make a better leader on this occasion. The final choice was made based on who had a younger sibling around the age of the elementary students. The reasoning behind this choice was that an older brother would better understand how to deal with the fifth graders if they had one at home. I watched and listened to this discussion with great interest as the COP negotiated the shared leadership role. There was one student in the group who was the obvious leader in technical skills, but the group decided that he had no experience with younger children and passed over him.

When the agenda was being set for this event, I suggested that I give a short presentation on technology careers and what classes to take based on career interest. I was voted down in a matter of seconds. The COP had now taken complete ownership of the process and the students felt free to voice their opinion and direct the outcomes.

I did in the end have to exert pressure on the developing community of practice to meet the deadlines for the project. The class enjoyed being self-directed but began to lose momentum as the very end of the year approached. I was not disappointed in this fact though because in previous years student motivational levels were usually at an all time low by winter break. Here we were approaching the Memorial Day holiday with what I thought would be enough steam to complete the project.

As it turned out, I did misjudge the amount of work needed to go from beta testing to actual live rollout of the programs. We encountered one technical problem after another, not to mention the mammoth class time interruptions imposed upon us by the Standards of Learning Testing that took two weeks to administer. In the end, the programs were not ready to go live by June 1st as we planned.

One key member of the team failed to produce some necessary components of the project website and another student had to step in and take up the slack. The community of practice was not as harmonious as it once had been. I saw one of the dangers of extending the borders of the classroom. Although the rewards are great, the disappointments are magnified as well. Forging this out-of-classroom bond made me feel more personal about the students' performance. Even though I told myself many times not to take it personally, I did.

Even though we missed the deadline, we went ahead with the final "Meet and Greet" reception during exam week. The date was not firmed up until the week before and invitations were hand delivered to the elementary class 6 days in advance. On the night of the reception, not one parents or student from the elementary class showed up. My students were very disappointed. I was heartbroken.

I asked myself why not even one person showed up. An assistant superintendent, my principal, the curriculum leader and some high school parents were able to attend, but why not even one elementary student? I thought perhaps I did not give enough notice to the parents before the event and that it was a busy time of year. But not even one could make time in their schedule?

I was careful not to show my disappointment to the students, and we proceeded like nothing was amiss. Afterwards, many of my students asked me if I was discouraged because they knew the huge amount of effort it took on all of our parts to get us to that point. I was very touched that they were concerned more about my feelings than their own.
Herd, horses and riders, we were all a little of each now.  The bonds were now well formed and we felt similar emotions about our project.  

Changes Made as a Result of Cycle 3

As this was my last cycle, I did not formulate any changes for my project.  I did however take a long and hard look at what I will do differently for the coming school year.  Those ideas can be found in my final analysis.

The Final Analysis
Discussion of Methods- I must begin by saying that the literature review was invaluable to me during the process of selecting activities to accomplish my goals.  Reading about the successes and thoughts of others directed my thoughts towards proven strategies that I could apply to my unique situation.
I was a bit shocked, but not completely caught by surprise when four of my 12 students dropped at the semester.  This was something I could predict based on my research since authentic learning is has the potential for digging deeper into topics than casual learners care to go.

The selection of activities in three different areas helped bombard my class with learning opportunities from all directions.  Over the course of the semester there was an activity for every learning style imaginable.  Some did not require major brain power, such as the mentoring workshop, but focused on deep thinking and soft skills.  Other activities such as interviewing the elementary students was a golden opportunity to refine and hone the soft skills needed to succeed in highly technical occupations, or any business career for that matter.

I never would have chosen this three pronged approach with out the knowledge gained through all of the required readings for the program, even though I have not referenced any individual books.  My attitudes of what a learning environment could or should look like evolved gradually over the last several months.
Statistical Findings
Empirical evidence does in fact support my suppositions from the beginning of the project.  Improving the social climate of my classroom, creating authentic learning experiences, and reaching out to the community does in fact make students better coders.
In 2003, 15% of my class passed the Oracle Internet Academy Java Exit Exam.  Even with the availability of three attempts to pass the test, some students refused to try the exam a second or third time.  Moral was a dead zero by the time the test rolled around in mid June.  
In 2004, a full 100% of my students passed the test.  Only two students needed multiple attempts to finally achieve a passing score of 60%.  For those two students who needed extra help to pass, another student volunteered to come in and tutor them for two hours between test attempts.  This final push and lingering motivation made the difference between passing and failing.

Other statistics show the following results:

	100% of the student stated that they thought the project based learning was valuable to their learning experience 

	100% said the Mentoring workshop improved the community among the group and would recommend it to other students 

	100 % said they were glad to have participated in Operation CPU and learned valuable information from the construction of the computer to be donated to a community center. 


Affective, Behavioral and Cognitive Measurement
In the affective domain, surveys and comments from students show that student felt good about their learning.  Through my journal and reflections, I have evidence that there was a lingering “warm and fuzzy” feeling after each of the activities.  I believe this feeling helped promote positive social interactions and boosted the students’ self-esteem.

In the behavioral domain I did ask a teacher to observe the class and write down the notes described in my measurement outline.  Although I was never able to secure the written notes, we did discuss several times the improved conduct of the class between her January and May observations.  She also visited while the students were working on their first group project and could not believe how much the students were accomplishing without my direction.

The last measure of the cognitive was where we fell most short of our mark.  The scheduling and planning problems were from some foreseeable and unforeseen sources.  Problems with the technology were certainly unexpected and fully prepared me for future projects.  Some information about the development and deployment of programs could only have been gained through real experience.  Therefore, this short fall still constructed a large amount of learning for all concerned.  
Where our group really did fail to measure up was meeting the coding deadlines.  I am most certainly too flexible when it comes to allowing students to turn in assignments.  I would rather a student do the work than take a zero.   This flexibility came back to haunt us when the students’ programs were not ready for deployment by the specified date.  This apparently annoyed our customers since none of them showed up to our final presentation.  We took responsibility together and pressed on.

Final Reflection
Being in the elementary school among so many excited children gave me cause to wonder what happens to all that enthusiasm by the time a child reaches high school. Although I have never had an interest in teaching middle school students, I found myself researching middle school models and theories in search of an answer. This will become my action research in the future.
I am so changed by the entire experience I hardly know where to begin.  Many things that I had been doing intuitively in my classroom were positive and productive, but I still felt as though I was missing the mark for student success.  Numerous readings and discussions supplied the answers to my WHY questions.  Originally as a provisional teacher, I did not have the pedagogical background to support the intense and highly technical education I was trying to facilitate.  After having completed this project, I now feel confident in that I can create a productive learning environment for each unique class that enters my classroom.  I also view learning in a whole new context, out of the borders of the classroom, spilling over into real life. 
I must reiterate my earlier sentiment that extending the borders is way more work, but the rewards are surely proportional to the effort invested!  

Sustainability 

Ultimately I realize that my progress towards effectively teaching highly technical disciplines endures only as long as I am in my classroom.  In order to “cut a wider path”,  I would like to share my findings with others in my field through workshops, training or curriculum leadership. I have a great desire to help free my co-workers to run with the herd and blaze new trails of their own!
References

Meyer, D., & Turner, J. & Spencer, C. (1997).  Challenge in a mathematics classroom: students’ motivation and strategies in project based learning. The Elementary School Journal, Volume 97, Number 5, pages 501 to 521.

Ben-Ari, M. (2001). Constructivism in computer science education.  Journal of Computers in Mathematics and Science Teaching, Volume 10, issue 1, pages 45 – 73.

Parker, H., Holcombe, M., & Bell, A. (1999). Keeping our customers happy: myths and management issues in “Client-Led” student software projects. Computer Science Education, Volume 9, No. 3.  pp. 230 – 241.

Jalloul, G, (2000). Links: a framework for object-oriented software engineering. Computer Science Education Volume 10, No. 1, pp. 75 -93.

DeMiranda, M., Folkestad, J., (2000). Linking cognitive science theory and technology education practice:  a powerful connection not fully realized. Journal of Industrial Teacher Education, Volume 37, Number 4, pp. 5 – 23.

Crump, J., (2002). Learning by doing: implementing community service-based learning. Journal of Geography, Volume 101 pp. 144 – 152.

Johnson, D., (1999). Important Research. Book Report 10 no3 96+ N/D, pp 1 – 2.

Lankard, B., (1995). New ways of learning in the workplace. ERIC Clearinghouse on Adult Career and Vocational Education Columbus Ohio, Digest No. 161, pages 6.

Liu, M. (2003). Enhancing learners’ cognitive skills through multimedia design. Interactive Learning Environments Volume 11, No. 1, pp 23- 39.

Capon, P. (1999). Maximizing learning outcomes of computer science projects. Computer Science Education, Volume 9, No. 3,  pp 184 – 199.
