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Introduction
	Professional development is a vital part of the on-going learning teachers must take part in each year to ensure they are current in their content and methodologies. 	Unfortunately, many teachers do not embrace the importance of professional development for a wide variety of reason. Professional development often occurs outside of contractual hours typically during the coveted summer months. Many professional development courses are general and do not meet the specific needs of the classroom teacher. 	This study identified the needs of middle school science teachers and created a professional development course based upon those needs. 


Literature Review
The ability of a teacher to convey information to students will ultimately determine how well that student is able to retain and use that information.  While teachers are in charge of their own class, they continue learning throughout their careers.  Logically, the ability of  teachers to retain the continuing education information determines how well they will use the techniques and strategies they are taught.  According to Teacher Education Quarterly, “teacher quality outweighs the importance of standards, funding, and class size. Professional development is a common and necessary approach to improving teacher quality” (2008). Enhancements in teacher quality depend on improving professional development, which in turn depends on creating meaningful learning experiences for teachers.  Professional development is the most important avenue to improving education from elementary to collegiate environments (Nesbit, DiBiase, Miller, & Wallace, 2001; Guskey, 2002; Ruscoe, Whitford, Eggington, & Esselman, 1989; Bainer & Wright, 1998; Colbert, Brown, Choi, & Thomas, 2008; Yates, 2007).  Professional development activities are topics of constant debate among educators (Yates, 2007).  The debate involves the content and efficacy of the activities to influence a teacher’s habits in the classroom.  The goal of current studies is to determine what factors will enhance the usefulness of professional development activities.  Teachers who feel influential in positively affecting student learning and realize the importance of education are more likely to continue teaching (Yates, 2007).  	Comment by Amanda M Gunning: I would say simply “teach” b/c it is so much more than just conveying information
Until recently, professional development activities have fallen short in positively affecting teachers’ attitudes toward their jobs.  One previous downfall of the educational system was the lack of an effective definition for successful professional development.  These studies are focused on determining a university definition for the efficacy of these activities (Nesbit et al., 2001; Guskey, 2002l; Ruscoe et al., 1989; Bainer & Wright, 1998; Colbert et al., 2008; Yates, 2007).  Furthermore, previous professional development activities involved large differences between the most favorable conditions and the actual conditions of a typical classroom (Yates, 2007).  The main theory behind this short coming is the lack of teacher involvement in the structure of the activities.  Currently, professional development is being assessed through surveys that evaluate the perception of the teachers directly involved (Nesbit et al., 2001; Guskey, 2002; Ruscoe et al., 1989; Bainer & Wright, 1998; Colbert et al., 2008; Yates, 2007).  The developers of learning activities struggled to clearly convey the ideas and desired outcomes of teaching strategies without taking into account the perceptions of teachers (Yates, 2007).  	Comment by Amanda M Gunning: I had to read these few sentences over several times to understand what you are saying, just try to rephrase in your own words. 
Most professional development programs implemented in current school districts include a one day seminar without effective employment of activities in the classroom.  Programs that are designed over a longer time period with multiple meetings have been shown to increase the likelihood that teachers retain employment and include what learn into classroom activities.  This approach to professional development increases overall knowledge retention and ensures adequate time to practice newly gained skills (Yates, 2007).  Programs also need to take into account the reality that change is typically a gradual and difficult process for teachers (Guskey, 2002).  Teachers participating in professional development programs, where the NASA Endeavor Project serves as a catalyst, will be more inclined to incorporate the activities and lessons acquired through the professional development while continuing to explore other avenues of professional growth.	Comment by Amanda M Gunning: You can expand on this idea, standing alone here, it seems a bit out of place	Comment by Amanda M Gunning: Is your study focusing on NASA Endeavor fellows? IF not, this sentence is also not scaffolded appropriately. I know you want to connect tot the program, but you can think of the Endeavor program as supporting you to do this research. UInless your study is about Endeavor, you can leave this out.
Professional development programs will vary slightly between grade level and geographical region, but certain characteristics will remain constant.  Teachers will require enough time to incorporate activities into their teaching methods so that they feel comfortable with the material and remain confident in their abilities (Yates, 2007; Guskey, 2002; Nesbit et al., 2001).  Teachers should collaborate among groups within the same school, grade and academic department so that they can work together in a focused environment while dealing with situations of common interest (Colbert et al., 2008).  	Comment by Amanda M Gunning: Is this what the literature recommends? Be explicit that these are recommendations, not the reality 
Relevance of material is one of the most important aspects in beginning to implement	Comment by Amanda M Gunning: The next few paragraphs seem to fall under the heading of best practices for PD, and perhaps the previous paragraph as well. Write a little intro to this section to tie them together
teaching practices in the classroom.  If the material is not relevant to the subject or style of the teacher, it will cause increased resistance to implementation.  Teachers require less intervention when professional development activities are planned, systematic and relevant.  Formal presentation of topics and a focus on the subjects in specific classrooms are great advancements in current professional development programs (Yates, 2007; Nesbit et al., 2001; Bainer & Wright, 1998). The materials presented through the NASA Endeavor Project encompass a wide variety of topics as well as grade levels, and they can easily be adapted to meet the relative needs of a given curriculum without losing their integrity.
A driving force behind education is confidence.  Teachers who lack confidence will have increased difficulty in gaining respect from students and conveying relevant knowledge.  Confidence in their abilities stems from the students and other teachers.  Surveys indicate that it is extremely important to gain approval from fellow teachers when implementing new teaching practices into a curriculum (Nesbit et al., 2001; Guskey, 2002; Ruscoe et al., 1989; Bainer & Wright, 1998; Colbert et al., 2008; Yates, 2007).  Open communication about teaching practices among educators will lead to a more effective overall system of learning.  The opportunity to receive feedback from colleagues who deal with similar pedagogical issues is unparalleled and much more effective than the former practice of little to know direct feedback (Yates, 2007).  Leadership skill development is a factor that has gained importance in recent professional development programs because it allows teachers to learn how to employ changes in the classroom with the input and support of other teachers (Nesbit et al., 2001).  Leadership activities include role playing new teaching methods in order to practice and demonstrate what they have learned and gain additional confidence before using new methods in the classroom  (Guskey, 2002; Nesbit et al., 2001; Ruscoe et al., 1989; Bainer & Wright, 1998; Colbert et al., 2008; Yates, 2007).  When teachers are given support and can work with each other they feel like they have more power, which directly correlates to their feeling of effectiveness as teachers (Ruscoe et al., 1989).
Along with confidence, continued faculty support and evidence of student advancement leads to positive changes in the attitude and beliefs of a teachers’ ability to change current teaching practices (Guskey, 2002).  Change in student learning is the best evidence that new teaching methods have been implemented correctly and effectively; therefore, program developers need to ensure that teachers have regular feedback on the progress of student learning.  True commitment to new practices can only be seen after they have been actively used in the classroom.
Personal influence over their own teaching practices has been shown to enhance teachers’ classroom practices as well.  The No Child Left Behind Act of 2001 opposes this principle by forcing a structured system on teachers in which they have no room to express personal opinions or use their own judgment when implementing classroom policies.  No Child Left Behind also limits the opportunity of educators to decide how relevant the structured teaching policies are to their specific circumstances and diminishes any chance of flexibility in education (Colbert et al., 2008).  When teachers are allowed to assess their own situations and practice increased autonomy in choosing academic solutions in the classroom, there is a greater possibility of improved student achievement.  When they are subjected to prescribed professional development activities by their administration, enthusiasm suffers significantly and feelings of separation between the activities and what they do in the classroom develop.  Under developed schools tend to implement professional development programs that use overly structured regiments with low teacher autonomy.  Schools with reputations for higher learning performance have a tendency to allow increased freedom for teachers to control classroom activities (Colbert et al., 2008). 	Comment by Amanda M Gunning: Is this your opinion? IS this a fact? This needs to be cited or rephrased/omitted	Comment by Amanda M Gunning: Ok – so start the previous sentence with According to a study done by Colbert, et. al . . . .
The three major aims of professional development programs are changes in the classroom practices of teachers, changes in teachers’ attitudes and beliefs, and changes in the 	Comment by Amanda M Gunning: You can divide your lit review into sections, it will make it more manageable and easier to read. For example have a section for best practices for PD, another for the goals of PD, etc.
learning achievements of students (Guskey, 2002).  The result of each study included the same central ideas. Yates concludes that “… teacher [professional development] identified as the single most important means by which the quality of teaching and thence learning outcomes for students can be enhanced” (2007).  Student progress has been seen as the driving force behind the programs (Bainer & Wright, 1998).  Teacher empowerment is a significant finding for improvement opportunities in professional development.  It has been demonstrated that when teachers are given the latitude to create personal plans for the classroom, an increased passion for teaching follows.  Increased passion for teaching leads to a greater desire to advance the lives of the students (Colbert et al., 2008).  Presently, there is a high prevalence of feeling like professional development activities were a waste of time.  Providing effective professional development to teachers that will get them excited about teaching will lead to actually implementation of what they learn in the classroom.  	Comment by Amanda M Gunning: You need to cite this or say that it is anecdotal from the author’s experience
Future research is necessary to further enhance the objective of improved teaching practices in the classroom.  Continued incorporation of new perspectives from teachers will aid the professional development programs, specifically in ensuring that program coordinators are reminded that they should be focusing on working with instead of on teachers.  More creative ways to help teachers translate new knowledge into practice, and more efficient methods of providing teachers with regular feedback on the learning progress of their students will remain important topics of future improvement (Guskey, 2002).

Research Setting
	This study of improving middle school science teacher professional development will be completed over a period of time both in and out of the middle school classroom. Participants in the study will be middle school science teachers employed with the Virginia Beach City Public Schools (VBCPS), who are volunteering to take part in the study.	Comment by Amanda M Gunning: Should be written in the past tense
	VBCPS is the second largest school district in Virginia with a current enrollment of 71,209 students for the 2010-2011 school year. There are a total of 81 schools in the district, fourteen of which are middle schools comprised of sixth, seventh, and eighth grade students.  VBCPS employs a total of 5,742 full-time instructional teachers with an average of 14.57 years of teaching experience. Seventy-four teachers are Nationally Board Certified, while fifty percent of the instructional staff holds a graduate degree. 	Comment by Amanda M Gunning: wow
	This study will attempt to find meaningful ways to motivate middle school science teachers by soliciting their ideas on professional development and develop a summer professional development opportunity based upon teacher recommendations. After teachers participate in the designed professional development course, teachers will be asked to share how they utilized the new information in their own classrooms.	Comment by Amanda M Gunning: The aim of this study is to finf meaningful ways . . .	Comment by Amanda M Gunning: This is a great research idea! I love it
Research Questions and Goal of the Project
	The overarching goal of the research project is to motivate career middle school science teachers to take meaningful professional development courses and use the knowledge gained from the courses in their own classrooms. The research questions to be addressed are:
· How do VBCPS middle school science teachers perceive their professional development experiences?	Comment by Amanda M Gunning: You know, this is interesting to me b/c I just ran a PD this past semester that was designed by request from teachers, but then when they got into the course, they realized what they thought they wanted was not what they wanted!!

· What do they perceive as their professional development needs?
· What are their expectations for effective professional development?
· What motivates them to participate in professional development? 
Data Collection
	Middle school science teachers will be given an initial survey/questionnaire to determine their present attitudes and feelings toward the current opportunities for professional development with the school district. Due to time constraints and personal understanding of teacher requirements within the district, the surveys will be anonymous and distributed via email.  Based upon received recommendations in the survey, a middle school science professional development course will be designed using the NASA Endeavor Project as the foundation in an effort to improve teacher participation in professional development offerings as well as increase awareness of STEM opportunities outside the school district.	Comment by Amanda M Gunning: Ok, your earlier references make sense now
	During the implementation of the developed professional development course, teachers will be interviewed to monitor attitudes and concerns throughout the course. Information obtained through the interviews will be used in comparison to information that will be received from a follow up survey given to teachers who participated in the course once they have returned to their classroom. The data will be used to determine if teachers actually used to materials presented during the course in their own classroom, and what modifications to the course would be necessary for the teachers to attend future courses.
	Observations of the teachers participating in the professional development course will also be made. The observations will be used to develop questions for the participant interviews as well as to compare the post-course surveys which will be submitted anonymously. 
Data Analysis
	In order to determine the current climate of science teacher attitudes toward professional development within the Virginia Beach City Public Schools system, I distributed a survey to twenty middle school science teachers in the district via an email attachment. This method was chosen as opposed to a paper survey as a way to increase the number of returned responses. Ten responses were returned. The survey was designed to discover teacher attitudes regarding (1) current professional development experiences with the school district, (2) current needs for professional development, (3) effective professional development, and (4) motivation for participating in professional development.	Comment by Amanda M Gunning: Not bad	Comment by Amanda M Gunning: Did you make up this survey? Or use someone else’s? Just a note – if you made it up, maybe use the word “questionnaire” when writing it up b/c survey denotes a quantitative lean usually and those need to be vetted carefully.
	These anonymous surveys were then used to create a quality professional development course based upon teacher needs and expectations integrating content from the NASA Endeavor Project.  The average teaching experience of those teachers returning the survey was ten years. These teachers each indicated they participate in the mandatory professional development programs offered by the district, which requires all teachers to accrue a total of fourteen professional development hours outside of the contractual school day. Half of the respondents indicated they earn well beyond the required number of hours each year depending upon the course offering for the year. However, there have been years where the offering at the middle school level were limited or uninteresting, and the teacher only met the minimum required hours for that year.	Comment by Amanda M Gunning: You need a methods section
	All of the teachers responding to the survey indicated they want a professional development course that meets the requirement for the added critical thinking component that all lessons plans must contain. The following is a vignette from one of the surveys:	Comment by Amanda M Gunning: This is a great exemplar
“In looking at the offering for this summer’s PD program, I am concerned there isn’t that that specifically addresses critical thinking for science teachers. We have been directed to include the critical thinking component in every single lesson we teach, yet no one has bothered to indicate just how we are suppose to tie in critical thinking when we introduce new units or vocabulary. We just got a new textbook and a new curriculum, and now we have one more thing we need to add to the checklist with now guidance whatsoever.”
	The survey responses clearly indicated that the teachers are overwhelmed and reluctantly participate in the professional development opportunities offered within the district. Only one teacher indicated taking courses offered outside of the district. 
	“There have been a few occasions where I have seen a program offered that I thought might be interesting. I typically do not like to spend my own money to participate in professional development especially when it is not easy getting credit for the hours. However, last summer there was a program offered through the Chesapeake Bay Foundation that I thought would enhance the eight week Chesapeake Bay Unit since we do not have a textbook. I was not disappointed with program although I felt it took up a considerable amount of my summer. Although I did learn some great activities, many of them I cannot use since we are not allowed to take field trips during school hours. If the course had been taught specifically to meet the needs of teachers not able to access the Bay, I would have found those ideas more readily beneficial. Instead, I spent the second half of my summer trying to adapt the lessons and activities to my own classroom.”
	Over all, the general consensus for professional development is positive, but the teachers surveyed would like to see more lessons and activities that are ready to use in their own classroom based upon current curriculum and objectives.  	Comment by Amanda M Gunning: This is at odds with your earlier statement that the feeling about PD is generally that it is a waste of time
	From the surveys a course was designed in an effort to meet their current needs. Critical thinking activities for each unit of study was the top area of need from all teachers. The next area of need was activities that were curriculum specific thus containing district objectives. A third area was use of technology. One teacher stated, “I have been given all of the expensive gadgets and machines, I am not sure what to do with them all. I understand I am supposed to use them to enhance my lessons, but I have had no time to integrate them into my lessons let alone learn how to use them. Couldn’t we spend the money elsewhere?”	Comment by Amanda M Gunning: This is a really grand study – it could almost be split up into two: one about the surveys and then a second about the course you made up and the outcome. Writing it together is nice as well, but you will have to really go through this and reorganize and be sure to select themes to focus on and have a really tight methods section that explains exactly what you did. 
	The course I designed for the middle school science teachers was offered in the summer as an eight hour, one day workshop with NASA Endeavor content as the foundation. On a hot summer morning in July, ten teachers sat quietly (not for long) ready to immerse themselves into a professional development course designed specifically for them. As I greeted them that morning and explained my intent for the day, I was quickly interrupted by one teacher asking what time he would get to leave. I was already discouraged, but knew I needed to press forward. I told him the class was scheduled to end at 4:00 pm. He was not pleased and grumbled throughout the day. Sometimes teachers do not make for the best students. This was going to be a very long day, and I hoped I could change his attitude by the end of it.
	I began the morning with a NASA engineering Design Challenge thermal Protection Systems. This activity was shortened to accommodate for time, but it allowed for the teachers to work together and get an idea of how to adapt the challenge to meet specific objectives. This was a fantastic hook for the group. As they began to tackle the task, they were already identifying ways to modify the lesson for their own classroom. As I walked around the room, I wrote down all of their ideas to compile not only for my research but so they could concentrate on the task and not have to worry about taking notes. They were handed extra copies of the lesson as well as the sheets on which they drew their ideas. I gave them a folder so they would not have to worry about losing their sheets before they got home or back to school in the fall. They would have to keep track of where they placed the folder.
	One problem many of the teachers indicated with the thermal protection activity was the added cost of materials. We were using a copper mesh that would have to be ordered, and several teachers were concerned about the expense. I saw this as a golden opportunity to brainstorm other types of materials that could be used instead. This would also benefit the students as well as it would add to the real-life situation that NASA scientist face when designing components for space. We created a list, but four teachers felt that their students would need to come up with the other materials. By having the students bring in their own materials would add to the drama of competing for the best thermal protection system.
	Teaching a professional development course to a diverse group of science teachers with varied backgrounds is not easy just as teaching to a group of middle school students. The science teachers taught classes from earth science and physics to life science. I knew trying to meet everyone’s needs was no walk in the park. I moved the teachers into the computer lab for our next mini activity just to vary the pace a bit and get them moving. 
	The teachers were directed to the Beginner’s Guide to propulsion Activities on the Glenn Research Center website. We walked through the resources located on the site, and the teachers selected an activity to peruse individually. Two teachers we not interested in the site an excused themselves from the room. Upon their return I decided to conduct a mini-interview to better understand their thoughts. Both teachers taught life science, and they did not feel the need to sit through a session covering topics they would not be using in their classroom. I asked them if there were ever days when they did not feel like teaching or perhaps they were ahead of the pacing. Both teachers agreed there were “those kinds of days”.  One teacher said, “I have days where I need to give students book work in order to catch up on grading, but I stay home when I don’t feel like teaching. Don’t we all have days like that?”	Comment by Amanda M Gunning: Wow, I can’t believe they did that!! So rude!
	I asked them to just look at the website from a student’s perspective. The each taught advanced science which means their students do not take physical science the following year, but they are given the state standards test and expected to pass the physical science portion. I quickly demonstrate how the site could be used as a high interest method of engaging their students to learn material that they are expected to know but not directly taught in their class.  The teachers appeared to be a bit more interested as this point to explore the site, but perhaps they were only trying to kill a bit of time before we moved on to the next activity.
	None of the teachers were exploring the same activities from the webpage, so I asked them to share what they each found and how the material could be used in their classroom. Again, I took notes as they eagerly shared their new discoveries. One teacher even went so far as listing our state objectives that were covered the activity she explored. There were a few suggestions of how to improve the activities, but I had to remind the teachers these activities were not created specifically for our curriculum.
	Throughout the day, teachers were immersed in NASA content ready to use in their classroom for various units. Teachers were asked prior to the lunch break to name a few topics they would like to see adapted to NASA content as they would be working with those topics and teachers in their grade level after the break.
At the end of the day, teachers we asked if they would be willing to submit comments after they get back to school and use their new materials with their students. They all agreed they were willing. They also completed an exit survey prior to departure to access their current attitudes of the professional development activities of the day. There was not a single negative comment about the entire program, and I was surprised to find that six teachers indicated the time should have been stretched over a few days instead of “crammed into one.” Eight teachers felt they “were overwhelmed”, but they wanted to use many of the materials with their students. Two teachers indicated that the course should be taught along with the district pacing guide so they could learn the new activities prior to the start of each unit. When this idea was proposed to the group, I was very delighted to hear they were interested, but I wondered if there would be enough interest to actually plan such a program.	Comment by Amanda M Gunning: These are very interesting findings and could be elaborated upon 	Comment by Amanda M Gunning: Wow! You might find yourself with a new job soon . . . !
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