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Introduction
It may be said that natural selection is a daily and hourly scrutinizing, throughout the world, every variation, even the slightest; rejecting that which is bad and adding up all that is good. - Charles Darwin
	In the Spring of 2007, I sat in a conference room facing strangers who would eventually be part of my evolution from a teacher to an educator.  I had no idea at the time that I would undergo such a radical change in my professional life.  Looking back over the past three years, I see how stochastic my educational philosophies were and how the doctoral program created much needed unbalance that enabled favorable traits to emerge and take root allowing me to have a firm foundation in curriculum and instruction.  
I began the doctoral program one year to the day that I began my teaching career.  At this time in my life, I was in the midst of much professional change and struggle.  My previous career was as a professional scientist and when the opportunity arose for me to teach in higher education, I jumped at the chance.  After all, who better to teach science than a scientist?  My first year of teaching was much more of a learning experience for me than for my students.  I learned that while I knew science, I knew very little in how to effectively deliver this knowledge in a meaningful way.  I was not well-adapted to what I perceived as this new environment of higher education and the new student.  
In nature, those traits that allow an organism to survive are favored and those that deter are lost.  The same can be said for one’s professional survival.  As an educator, favorable traits are those that create positive learning experiences for students and allow for the transformation of ideas for both the learner and the educator.  Hewitt (2006) says that professional practice has four elements.  These include acquiring knowledge, organizing knowledge, building perspective, and building expertise.  The doctoral program has afforded me the tools and opportunities to foster these four elements through collaboration, depth of understanding through coursework, research, and scholarship.  Experiences have shaped the many traits of my new educational characteristics and have helped me to shed those traits which were limiting and holding back my development as a practitioner.  
Collaboration
In the long history of humankind (and animal kind, too) those who learned to collaborate and improvise most effectively have prevailed. – Charles Darwin
	Scientists often work in solitude.  Educators, I soon learned do not.  The idea of collaboration took on several meanings in the doctoral program for me.  If you had asked me what collaboration meant prior to my entering this program, I would have said that it was group work.  More specifically, group work where not everyone participates equally in time, effort, or substance.  I have learned in the past three years that this is far from reality.  My first experience with group work came in the Spring of 2008.  I was in Dr. Meyer’s Theories, Models, and Research of Teaching (CI 703) and had to make two group presentations.  Not only did I have to work with several students who were essentially strangers to me, I was diving into a subject I knew little about.  I was intimidated to say the least.  The traits that I brought into the group were a content knowledge of science, the ability to present material in a scholarly manner, and the willingness to learn.  One other member of my group was a science educator and through her, I was able to see how to use my love of science productively in educational environments.  We presented the learning theory cognitivism and used the analogy of the eukaryotic cell as a school as reinforcement of the theory.  The third member of my group was a veteran classroom teacher.  She showed me that no matter what the content, the basics of effective instruction are universal.  Even though we came from diverse backgrounds and more interestingly different areas of the state, meaning we collaborated through email and phone calls, we were able to deliver a cohesive and informative presentation.  The traits that I gained from this experience included the understanding that everyone has something useful to add to an experience even if at first glance it does not appear to be the case.  I have been able to take this knowledge and transfer it to my work environment where I often bring a different viewpoint and expertise to both the classroom and in service to the University.
	Other collaborative opportunities arose with fellow classmates.  Perhaps the most challenging was in CIEC 700 Technology and Curriculum with Dr. Heaton.  We were asked to create a PowerPoint visual summary of a chapter in Grown up Digital .  We were not only to do this as a group but we were to use a wiki to collaborate.  Once again, the skills I brought with me to this environment were the ability to effectively present scholarly material and use PowerPoint.  What I lacked was the mind set and creativity to use the web in this new collective learning way.  The other members of my group were like me in that they were unsure how to proceed.  We eventually used phone calls and emails to determine how we were going to use the wiki effectively.  This probably was not what Dr. Heaton had in mind but nonetheless, it worked for us.  One of the biggest challenges in this project was not the technology or content of the presentation but it was the way we were to collaborate.  Using a wiki was new to all of us and there were many features of the wiki that we did not understand or use effectively.  I was afraid to look at what other groups were doing for fear it would seem as if I were cheating.  When I brought this up to Dr. Heaton, she told me this is the way in which the web should be used.  It is a body of knowledge and ideas that are meant to be shared and collectively altered.  My old school ideas on collaboration needed to change in order for me to survive and flourish in this new environment.  
	Collaboration with faculty was something that came fairly easy to me.  I have been associated with academia all my life having literally grown up on a college campus and so interacting with faculty was almost second nature to me.  What was different about collaborating with the doctoral faculty was that I was treated as a peer and someone who had something meaningful to contribute.  While collaborating with faculty was not something new to me, collaborating with faculty out of my area of expertise was.  Once again, I had to find the right balance of traits that would enable me to survive in this collaborative environment.  
	I have collaborated with Dr. Childress on three projects.  These include the development of a program evaluation model for the Department of Natural Sciences and Mathematics at the University of Charleston, the development of a course for students in the doctoral program who want to have an emphasis in science education, and most recently, a proposal to research the efficacy of problem-based learning in higher education science courses.  The latter has been the most challenging of all the topics I have studied in the doctoral program.  Entering this program, my personal teaching/learning theory was cognitivism with some behavioral characteristics.  Over the past three years, I have read many research studies that have touted constructivism as the best pedagogy for science education.  I am not convinced that this is the best approach to teach science in higher education.  However, since there seems to be a great deal of emphasis and interest in higher education in constructivist pedagogy such as problem-based learning, in collaboration with Dr. Childress, I have written a research proposal that is designed to compare student achievement in conservation biology between traditional teaching and a problem-based approach.  These data have the potential to be the starting point of a more in-depth research project on the use of constructivism in the college science classroom.
	One collaborative project was co-teaching EDF 619 in the Fall of 2009.  I co-taught this course with Dr. Childress and fellow student Jay Wildt.  This was my first and only experience in teaching an online course.  Having taken several online courses, including this one, I had a unique perspective on the student side of this course.  To be successful in this collaboration, I would have to adapt my classroom management, organizational skills, and love of teaching to an online environment.  This was not as difficult as I first believed.  Dr. Childress and I discussed the philosophy of the course and the teaching of graduate students.  Then Jay and I developed an online environment of structure with open lines of communication between us and the students.  One of the areas that we believed needed improvement in the course was the grading procedure.  Jay and I developed rubrics that were used to grade each assignment as well as the discussions.  We received positive feedback from the students.  This challenge did not require that I necessarily develop new traits but instead, be flexible with my existing ones so that I could help to create a positive learning environment for the students.  
One of the most meaningful collaboration projects was the Spring 2010 doctoral seminar.  I had served on the seminar committee since the Spring of 2009 and found myself co-chair in the Fall of 2009 and chair that next spring.  This was definitely a challenge to my homeostatic professional situation.  I had attended every seminar since my acceptance into the doctoral program and had become increasingly frustrated with the repetitive nature of many of the sessions.  It is not that they were not helpful, it is just I wanted more.  I wanted a more scholarly direction to the seminar.  
I met with Dr. Cunningham and we discussed the idea of academic breakout sessions lead by faculty members.  He and Dr. Meyer recruited faculty members to lead scholarly roundtable-like discussions.  While we still provided the “nuts and bolts” sessions of past seminars, we were able to focus more on scholarly topics.  Many fellow students and other faculty such as Drs. Eagle and Meisel, and of course Edna Thomas, brought my rudimentary idea for this seminar to fruition.  It was a bold step to change the seminar setting.  Would it have the favorable traits to survive?  Would my fellow students and the faculty adapt to this new environment?  It did survive and we all did adapt.  The proof may lie in the direction of the Fall 2010 seminar which is shaping up to have a similar scholarly focus.  
Depth of Understanding
It is not the strongest of the species that survives, nor the most intelligent that survives.  It is the one most adaptable to change.   – Charles Darwin
	Survival is best achieved when one works with the environment and not against it.  This philosophy has served me well in the doctoral program.  As I entered this program with only one education course and one year of teaching experience, I was at the mercy of the environment.  I was in essence a blank slate that had the potential to be written on with any philosophy, plan, or knowledge.  Upon reflection, it is clear that no one tried to write my story for me.  I was to be the sole author with the guidance of mentors and fellow students.  As a student of science, this was a hard concept to accept.  There is no one right answer in education and certainly not in curriculum and instruction.  
	Most of my coursework has focused on K-12 curriculum and I have had to adapt what I have learned to higher education.  It has been beneficial to me however to have the K-12 experience because this is the foundation of my students.  After my first class, Research Design (LS 703), it was obvious to me that my views of what college freshmen were like were not accurate.  Through classroom discussions, I would soon realize that my freshman biology students for the most part did not have the science background that I believed they did.  It made me realize that I was not cultivating my students’ existing level of education.  Instead of asking them to walk the bridge from high school to college, I was sending them on a free fall.  
	Each of my courses has challenged me to think about curriculum in a different light from theory to practice to change.  Coming into this program, I did not have a formal definition of curriculum and so as I have progressed, my ideas about what curriculum is and how it is best implemented have been formed.  One of the first courses that began to shape my idea of curriculum was Dr. Hollandsworth’s CI 701 Curriculum Development.  Within the first week of this course, I learned four valuable things.  First, curriculum is a concept, second, it is an activity, third it is an experience, and finally, it has a history and expectations .  Thinking about curriculum in these four ways made it a living and breathing entity to me.  With this knowledge though, came a need to understand and study curriculum so that I would engender all four aspects in my professional life.  This course was my first introduction into curriculum theory.  As a scientist, I was excited to learn the theory behind curricula.  If I could understand the theory, I would be better able to apply what I know in practice.  
I soon learned that when dealing with curriculum theory, there are as many theories as there are theorists.  This was no more evident than in Dr. Meyer’s Curriculum Theories course.  As I studied the theories presented in class, I was reminded of Decker Walker, a theorist I first encountered in Curriculum Development.  As Walker (1982) stated, variety in curriculum theory should be viewed as a way to celebrate our differences in thoughts and opinions and we can begin to “see things in a different light (p. 65).”  I am not sure if I celebrated all the differences in thoughts and opinions among Parker, Aronowitz, Cherryholmes, and Pinar but I did develop an appreciation for their many viewpoints.  As I began to study curriculum theory however, my science roots would not allow me to readily accept these theories without verification.  Once again, my new educational environment was at odds with my homeostatic scientific environment.  
Walker however, proved to be a voice crying out from the wilderness to me.  He helped me to understand that although educational theory is not verifiable in the same way scientific theories are, it is essential that they are verified through their application and subsequent results.  As both a student and an educator, this concept was important to me.  Curriculum should be nutritious and good for you both as a student and an educator.  It should help build the strength of critical thinking, intellectual curiosity, and character that will enable a student to not just survive but to thrive.
Among the curriculum development trends, the most intriguing to me was that of Walker.  Walker’s approach to curriculum is a naturalistic model that has three elements:  platform, design, and deliberation (Walker, 1971).  This theory initially appealed to me because of its scientific sounding name but in reality, it is a theory of curriculum development that to me has all the elements of good sound research and application of results.  One of the first things I learned in this program was that classroom teachers are constantly subjected to curriculum changes that are seemingly based on foundations other than efficacy and student learning.  Walker’s deliberative approach allows for the use and influence of both data and policy.  With some modification, I have often applied Walker’s naturalistic model as I develop curriculum within my own courses.  
The order in which one takes courses in the doctoral program is often determined by which year (odd or even) they begin.  My program seemed to fall into theory in the first half and application in the second.  This has made for an interesting evolution in my curriculum and teaching philosophies.  For example, in Dr. Hollandsworth’s Curriculum Change (CI 707), I studied change models such as those from Fullan, Hill, & Crevola (2006).  They propose that the mission of schools change from providing a basic education to ensuring that all students meet high educational standards.  The more I read, the more I agreed with the authors and as a result developed the opinion that politics should not play into the creation of educational standards.  While I knew this was a utopian attitude, I did not understand the overwhelming influence that social and political institutions play on curriculum development.  This realization came to me when I was taking Social and Political Determinants of Curriculum (CI 704) with Dr. R. Pauley several semesters later.  Through class discussions and readings for the course, it became obvious that more things in education change, the more they stay the same because of the political machinery seemingly bolted into place blocking true reform that benefits each student.  
Interestingly, it was in these two different and seemingly opposing courses that I began to develop an interest in technology in education.  I had not given much thought to technology in education beyond the use of it to deliver content but as I studied curriculum change and the social and political influences on it, my interest was piqued.  After reading a portion of Disrupting Class , I saw the use of technology in the classroom as a way to provide service in the classroom that did not already exist.  In other words, technology should not be used as an augmentation of traditional teaching but should add something new to the classroom experience.  I took this idea and research one step further in CI 704 with the thought that technology should add to an educational experience and its use should be proactive and meaningful.  I do not think however, that I understood the true role of technology in the classroom until I took Technology and Curriculum (CIEC 700) with Dr. Heaton.  
As I began studying technology use in the classroom, it was from a 21st Century Skills approach.  Technology was something that was intended to facilitate problem-solving skills and create virtual learning environments and communities.  However, in CIEC 700, technology in the classroom took on a whole new meaning for me.  I was one of those educators who believed that technology was just a tool for learning.  This is a very naïve viewpoint.  In this class, my research into the use of technology in the classroom helped to solidify my personal philosophy on technology in the classroom which is very different from where I started.  In this course, I began to realize that I was not using technology in my classroom, it was using me and I needed to find a way to allow that to happen effectively.  I began to understand that today’s student uses technology such as the internet in a much different way than I did.  For the first time, I realized that I was in an environment that was changing rapidly and I did not have the knowledge or tools to adapt.  
The most important entity in education is the student.  Therefore, it is crucial that the student be in the center of every decision and action in a classroom.  As I began to grasp this concept, I realized that I needed to understand today’s student better.  The one area that I have seen the most change within my own personal philosophy involves the status and mind set of today’s college student and this has been in large part due to my interest in the use of technology in the classroom.  Taking my initial research on this topic from CI 707 and CI 704, I researched online education as it relates to my content area of biology.  It was at this time that my philosophy on technology changed from using it as a tool to using it as the basis of instruction and the curriculum changes that it demands.  I was slow to change within this rapidly changing environment, but I was able to pull back from the brink of pedagogical extinction.
Research
To kill an error is as good a service as, and sometimes even better than, the establishing of a new truth or fact.  –Charles Darwin
	Scientific research is hypothesis driven and is based on the scientific method.  I had extensive research experience in my science area of expertise but after taking CI 703, I realized that educational research is unlike the natural world in which one can account for controls and most of the synergistic forces that can affect outcomes.  The classroom may be a diverse community but it is not a closed ecosystem where all the variables and influences are clear.  At first, this was a difficult concept for me to overcome in terms of planning or conducting research.  I would judge research based on scientific method principles and not on the inherit merit of the research itself.  
My first field experience in educational research was in Survey Research in Education (EDF 711).  We conducted research for RESA IV Standards-Based Math Summer Institute.  I prepared the survey that would be used both as a pre and post test to evaluate the efficacy of the professional development being offered.  This required that I analyz the data provided in the grant that indicated weaknesses in the WESTTEST scores of students within this RESA area.  I then matched these to the Content Standards and Objectives in order to determine what items would be included on the Institute Survey.  I was also able to be part of the group that administered the survey at the beginning of the workshop.  One of the more interesting outcomes was that although we were present on site and personally administered the survey, we did not have a 100% return rate.  Through this process, I also discovered that survey research can be formidable when participants do not answer questions as expected or leave them blank.  This was much different from my scientific research where any failure to gather data was most likely the researcher’s fault more than the subject’s.  However, I did learn a valuable lesson in that when you are in a research situation where you only have one chance to collect data, you must not only be prepared but flexible in effectively using the data that is generated.  
I was especially reluctant about qualitative research.  I could not understand how research could be validated without statistical foundation.  My views on qualitative research changed however when I took CI 706, Multicultural and Diversity Issues.  Dr. Debela asked us to design a qualitative research project in which we studied a culture different than our own.  I had no idea where to start.  After searching the literature, I decided I would interview someone of a different faith in order to understand the symbols of their religion.  Dr. Debela had us all go through the IRB process, which although tedious, was a good experience to have before attempting a larger research project.  After an interview with my subject, I couldn’t believe how much information I had and how interesting the results were.  The nature of the data was such that no survey or controlled experiment could have elucidated it.  In other words, by limiting myself to quantitative research, I was potentially losing valuable pieces of data.
I had an opportunity to conduct another qualitative research project in EDF 625.  In this research project, I interviewed science teachers in different phases of their career to ascertain what instructional models they believed were the most successful in terms of student engagement and assessment.  Although small in scale, I found that classroom teachers and science method instructors did not agree on the best instructional methods in science classrooms.  The findings of this study indicate that classroom teachers often reject educational theory and use instructional practices based on their own experiences .  While this could at best be considered a pilot study, the results became a starting point for several other projects  
I took the findings of this project and expanded this research through a literature review for CIEC 700 to investigate how to effectively teach higher education science courses online. This project enabled me to further my interest in the use of technology in the classroom and to research what had become a pedagogical struggle for me.  The more I researched curriculum theory and practice as related to science education in higher education it became apparent to me that many researchers touted constructivism practices such as problem-based learning as the best way for students to learn science concepts.  One researcher even calls constructivism “the grand unifying theory (p. 1)” of the science classroom .  In the course of this literature review, I found that the characteristics of successful online education align with those of constructivist pedagogies.  I concluded that there needs to be empirical research conducted on the efficacy of constructivist instructional techniques and online delivery methods for science education because there appears to be a dearth of information on both of these aspects.  As I reflected on this issue, I began to develop an interest in problem-based instruction in the science classroom.  
The evolution of this research continued as I took my existing research to another level and have a developed research project I plan to complete in the next academic year that will compare problem-based learning (PBL) approaches to traditional instruction in the college science classroom.  I have been working with Dr. Childress on this proposal and have found little data that is relevant to my particular teaching situation.  Besides the efficacy in terms of measureable student learning, one area I want to study is the attitude of students toward problem-based learning.  Several studies show that students are more satisfied with PBL courses but these studies were completed with high school students and non-majors college science courses (Langen & Welsh, 2006; van Loggerenberg-Hattingh, 2003).  The design of this reseach project is intended to determine if there is a difference in content knowledge acquisition and retention in both science and non-science majors when comparing PBL and traditional learning environments.  
My research evolution is one of the most prominent changes as a result of the doctoral program.  When I began teaching, I wanted to create the best learning environment possible but my only reference point was my own experience.  I was frustrated by the seemingly constant changes within the University of Charleston’s (UC) curriculum that appeared to have no basis other than it sounded like it would work.  Through the doctoral program, I have developed research traits that have aided me in understanding how to change and implement curriculum in a methodical, logical, and evidence-based manner.  This has been one of the major environmental pressures that have lead to my evolution from a teacher to an educator.  
Scholarship
A man who dares to waste one hour of time has not discovered the value of life. – Charles Darwin
	My division chair recently commented to me that I successfully apply and share my newly acquired knowledge from the doctoral program with my students and colleagues.  For three years, I have immersed myself in taking classes, conducting research, reading literature and collaborating with faculty and students.  I do not view this process as a series of tasks to be accomplished and left behind.  I have taken away something from every course, paper, presentation, and project and this has shaped me into the educator that I am today.  It has served me well in furthering my studies and in expanding my role as an educator and colleague.
As a member of a university science department, I am surrounded by colleagues who have Ph.Ds. in their area of content.  Most have little to no training in curriculum or instruction nor do they keep up with educational literature.  As I near the end of this process, I realize how valuable this experience has been not only for me but also for my department and the University at large.  In fact, my husband, who is also a colleague with a Ph.D. in molecular biology, once told me that I was “getting to learn some great things.”  As a result of this comment as well as others similar, I have been able to share my doctoral experience in several ways.  At the request of my department chair, I presented professional development workshops to my colleagues on subjects ranging from student assessment to effectiveness of different lecture techniques.  I have also been elected to serve on the University Curriculum Sub-committee and look forward to sharing my knowledge in that capacity.  
Prior to this program, I had conducted, published, and presented research at state and regional science conferences.  I have been fortunate to be able to have several opportunities to do the same with my educational research in the past year with two presentations.  The first of these was the program evaluation research I conducted with Dr. Childress.  It was accepted for presentation at the West Virginia Academy of Science (WVAS) meeting in April of 2010.  This meeting was held in Morgantown, WV and is generally attended by science researchers from West Virginia public and private colleges and universities as well as state agencies such as the Department of Natural Recourses.  My presentation was part of the educational section which has been traditionally small in both presenters and attendees.  The section this year was a special session in which members of my department at UC presented our departmental-wide effort to increase student learning.  My presentation was the culminating talk that included practical steps to evaluate an academic program through identifying learning outcomes, establishing assessment instruments, and analyzing data.  This was a unique experience for several of the attendees who indicated that program evaluation was one area in which they were inexperienced.  Other comments have lead me to the conclusion that many faculty members, especially those at smaller institutions, do not have adequate professional development or training in some areas especially those in assessment.  This appears to be an area in which I can lend my knowledge and expertise to aid other educators in adapting to their own changing education environs.  
In the spring of 2010, I was enrolled in Dr. Simone’s Writing for Publication (CI 677).  The final writing assignment in this course was to write a paper to be submitted for publication.  I chose to prepare a manuscript for submission to College Teaching based on my work in CIEC 700.  This experience was very valuable in that I had to assess what research I had gathered and present it in a concise and intriguing manner.  This course also enabled me to take this work and present it at the April 2010 Association of Southeastern Biologists meeting in Asheville, NC.  This conference is a large mainly researched oriented conference but the education sections were well attended.  I received positive feedback on my paper and made several contacts that have the possibility of leading to collaboration with faculty from other institutions.  One faculty member from a small teaching college in Florida told me that had she to do it all over again, she would have pursued a degree in Curriculum and Instruction instead of the content Ph.D. in plant ecology.  I found the presentations to be valuable to me not only for ideas for my own courses but also as a reminder that there is a need for educational research in specific content areas.  
The doctoral program has given me many qualities that will help me to be successful in both research and scholarship.  These include a working knowledge of statistics, research tools such as surveys, observation, and literature reviews, and both the desire and ability to use these to further not only my own educational experience but those of my colleagues and other educators.  Acclimatizing myself to educational research and scholarship opportunities has been an expedition of frustration and success, incredulousness and understanding, and yes, endurance which has enabled me to be a survivor among the fittest.
Conclusion
	In some ways, my journey from a teacher to an educator was much like Charles Darwin’s five-year voyage on the HMS Beagle.  We both started our journey not knowing what we would find or what the exact outcome would be.  Darwin was actually searching for evidence to support the Biblical creation of the earth but he discovered too many things along the way that pointed toward another theory.  My three-year journey began as a search for better ways to develop and implement curriculum but along the way, I have discovered many things that have changed the way I think about education that goes beyond my own classroom.  It took Darwin nearly 20 years to complete and publish his theory and while I sincerely hope that this process does not take any more than a fraction of that time, I believe that in 20 years, I will be refining and adding to my knowledge base and applying it in new and innovative ways.  My environment will be in constant change and in order to survive I must continually adapt to the changing landscape of the classroom, the student, and the institution of education and do so in a scholarly and professional manner.  My hope is that in 20 years, I will not be a pedagogical dinosaur but an educator who has found and is able to maintain homeostasis in her niche.
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