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The Art and Science of Curriculum

Science does not know its debt to imagination. – Ralph Waldo Emerson
Prior to my studies in the doctoral program, I was a straightforward academic rationalist.   As a science teacher, I viewed the world through no other lens than my laboratory goggles.  Curriculum was a science, and science was the curriculum.  My enrollment in the doctoral program at Marshall University in the fall of 2007 transformed these viewpoints, as well as a few others I was not even aware that I held.  According to Dell’Olio and Donk (2007) an academic rationalist is “focused on the acquisition of content knowledge and the transmission of that knowledge to the young” (p. 27).  This quote basically sums up what I thought my mission in life would be – teaching students physics and chemistry. 
The doctoral program changed my perspective by broadening my views.  Curriculum is a science, but it is also an art.  In fact, art and science are not so different from one another.  Both require imagination, dedication, and a willingness to take chances.  By taking a chance on the doctoral program, and on myself, I learned these and other valuable lessons.  The academic, professional, and course experiences in the program have added to my professional skills in the classroom and have allowed me to grow as an individual.  The coursework in the doctoral program introduced me to new ideas and ways of thinking.  The influences of theorists such as Vygotsky, Bruner, Pinar, and others expanded my views beyond the traditionalist realm of Skinner and Herbart’s rote memorization (Pinar, 2004).  As part of the portfolio requirement, these changes were documented through notes and artifacts from classes, conferences and seminars.  These experiences and the resultant professional and personal changes are detailed in the following pages.
First, the transformation in my depth of understanding will be explored; beginning with my realization that curriculum is an art, which is then contrasted with my previous views of curriculum as a science.  Secondly, my professional and academic pursuits are reviewed and reflected upon, including co-teaching and course development.  Finally, my research experiences are examined and reflected upon, particularly the transformation regarding my views on qualitative research.  
[bookmark: _Toc263071237]Depth of Understanding

	The curriculum and instruction coursework increased my depth of understanding regarding not only curriculum, but education in general.  These experiences have prepared me for the next phase of the program, dissertation research.  First the art of curriculum will be discussed since it encompasses the most transformative change in my way of thinking, followed by the science of curriculum, and reflections upon each.  
[bookmark: _Toc263071238]The Art of Curriculum

The aim of art is to represent not the outward appearance of things, but their inward significance. - Aristotle
The doctoral program has prepared me for the dissertation process by impressing upon me the nuances of the art of curriculum.  As a science educator I was afraid to fully embrace the art of curriculum since it would take me out of my comfort zone.  However, the coursework began to change my perspective.  For example, as an elective course, I enrolled in EDF 615, History of Education, which detailed the history of curriculum development.  Curriculum over the years has been driven by the needs of society.  Historically, as society’s needs change, so does curriculum.  Society is currently in a rapid state of transition, so curriculum must change to meet the needs of the 21st century.  Creating a curriculum to meet the needs of a technology-driven, global society is a great challenge for educators in the classroom today.  Henson (2006) writes, “Both society and the schools are in a continuous state of change.  The relative power of social forces on the schools shifts, and the relative power that the schools have to shape society also waxes and wanes, requiring teachers, principles, and other curriculum directors to be constantly aware of the school’s relationship within society” (p. 44).  I realized that educators like me have to change their way of thinking if schools are to meet society’s needs.  
Changing curriculum to meet society’s needs is an art, since change does not come easily. This was discussed in several courses.  In Dr. Hollandsworth’s CI 707 Curriculum Change course, a variety of works were discussed to illustrate the difficulty of change.  However, Dr. Hollandsworth was always quick to point out that no matter how painful the change process is at the time, it is worth it in the end to provide a better curriculum and a better education for students.  Banks and Banks (2007) explained the enormity of this task, stating “We should educate students to be reflective, moral, caring, and active citizens in a troubled world” (p. 5).  As my school has implemented new curriculum programs over the past months to meet these goals, many of the lessons we learned in Curriculum Change have been played out.  Dr. Hollandsworth’s course not only prepared me to study curriculum change as part of the dissertation process, but helped me implement changes in my classroom including the implementation of inquiry-based learning and problem-based learning projects.  
As mentioned, curriculum change has been historically linked to social and political goals.  CI 704, Social and Political Determinants of Curriculum with Dr. Rudy Pauley, explored this connection in more depth.  We were blessed to have the opportunity to study a local example as we reviewed the Kanawha County textbook controversy.  Guest speakers, newspaper articles, and online sources were used to illustrate the effects of social and political movements on curriculum.  Newman (2002) writes “The power structure of a community has a strong influence on the way it selects people to oversee the public schools” (p. 317).  Our study of the Kanawha County school situation certainly revealed these power structures.  It was a wonderful academic opportunity both as a teacher and in preparation for the dissertation process.  The interplay between society, politics, and educational curriculum calls for careful consideration.  It affects the research conducted in the educational community and the lessons taught in the classroom. 
Finally, the art of curriculum was evident in the theoretical frameworks developed in CI 702, Curriculum Theories and CI 703, Theories, Models, and Research of Teaching with Dr. Calvin Meyer.  These courses were truly transformative for me since they forced me to think outside of my scientific background and examine the lives and work of educators from fields far removed from chemistry.  Needless to say, trading physics for phenomenology was a challenge for me!  I learned how to analyze curriculum not just through the lens of science, but through many different lenses.  More importantly, I learned that this is valuable because each different perspective provides new insights into the situation, and comparing them can help curriculum practitioners solve problems and meet the needs of students.  
As part of the work in CI 703, we created our own theoretical framework and personal theory of learning.  After much research, I adopted a framework melding aspects of behaviorism, constructivism, and brain-based learning, which I nicknamed “Behavior-O-Construct-A-Brain.”  In the sciences, certain aspects of behaviorism are needed, especially with regard to laboratory protocol which must be practiced many times for safe mastery.  Applying the procedures and analyzing the data gleaned from them requires students to construct their own knowledge.  Finally, brain-based learning allows me as an educator to design learning experiences to meet the students’ developmental level.  
Likewise in CI 702, I most closely identified with phenomenology, particularly the aspect of this theory that deals with temporality and autobiographical/biographical theory.  When writing about phenomenology, Pinar (2004) stated “experience and its conceptualization are distinguishable modalities.  First is experience; language and thought follow” (Pinar, 2004, p. 404).  I realized that when designing scientific curriculum, it is the educator’s responsibility to design high quality scientific experiences to stimulate thought and discourse around student interests.  Often these are hands-on experiences.  These experiences must be presented in the right sequence at the appropriate time in order to be most effective.  According to Pinar (2004) this occurs when the educator takes into account all of the students’ time, connecting the past with the present activities, and projecting the learning to applications in the students’ future.  This has allowed me to design better educational experiences for students, including more hands-on, problem-based, and inquiry-based learning projects.  Forming these connections is part of the art of curriculum creation, delivery, and refinement.
Autobiographical/biographical theory also plays a major role in the art of curriculum, especially currere.  According to Pinar (2004), curriculum stems from the Latin word currere, which mans running a course.  Curriculum is a course of study the student must complete.  It is not a course run in isolation, but a course designed to develop the skills needed to compete successfully beyond the schoolroom.  If students are to benefit from the school curriculum, it must be designed to give them these skills and allow them to better understand how they can construct their own future.  Pinar (2004) wrote “Currere seeks to understand the contribution academic studies make to one’s understanding of his or her life” (p. 520).  After studying these concepts, I realized that students must construct an understanding of their life for themselves if they are to live fully.  I began giving students more responsibility for their own learning, and as a result, they have been learning much more, conducting extra research on their own time and becoming thoroughly informed about the topic.  
Autobiographical work is also evident in the theories of Paulo Friere, who worked closely with the oppressed peoples of Brazil.  According to Hewitt (2006) such a process results in “the creation and implementation of a curriculum of the people that becomes the path to self-awareness and empowerment” (p. 143).  This is particularly meaningful in my current teaching position, since although my students do not experience such extreme circumstances, many live in poverty and come from broken homes.  As Friere illustrated, education is the key to breaking the cycle of poverty, which can be accomplished through the theoretical framework of currere.  The art of curriculum is evident in both the process of currere and autobiographical curriculum theories, since it helps students learn the skills they need to be successful.  Educators are the guides entrusted to prepare students for this extraordinary journey but students must take responsibility for their own learning.  For example, my students came to realize that they were responsible for their own learning when given the task of incubating and caring for baby chicks.  As their guide, I showed them where to find information, and taught them the procedures for candling eggs and providing food and water.  However, when they realized I was not going to do these things for them, they quickly learned the skills necessary to determine if the embryos were developing properly, which eggs should be discarded, and how to provide a safe but stimulating habitat.  The students took the project very seriously and learned a great deal of science as well as problem solving skills during the process.  The students realized they were responsible for the well-being of other living organisms.  
[bookmark: _Toc263071239]Reflections on the Art of Curriculum

	Understanding the art of curriculum was one of the most challenging aspects of curriculum study for me in the doctoral program.  As mentioned, my previous views of curriculum were limited to science and based on traditional content delivery.  I had never heard of phenomenology, currere, or autobiographical theory.  When I was first introduced to these topics I was not receptive to them.  However, over time I began to see that they played a role in my classroom and could be used to help improve student learning.  In order to become a better educator, I realized that I would have to embrace new theory, no matter how foreign, in order to reach my students.  The process was frustrating and there were times I wanted to give up.  However, as I look back on the coursework, and everything I have learned, I am thankful that I did not quit.  I believe that my students would also be thankful, since I know that I am a much better, more open-minded teacher today than I was before these changes occurred.  
[bookmark: _Toc263071240]The Science of Curriculum

Science is a way of thinking much more than it is a body of knowledge. – Carl Sagan
Several courses in the program also catered to my scientific worldview while expanding it.  One such course was EDF 619 Educational Psychology, with Dr. Fred Pauley.  The field of psychology is critical for the educator in the classroom and the educational researcher.  Not only did the course introduce me to my future doctoral chair, it revealed the work of many important educational theorists and their contributions to the educational field.  Of particular interest to me was the work of Lev Vygotsky and his ideas regarding constructivism and community approach to education.  According to Woolfolk (2007), Vygotsky theorized that learning takes place in cultural settings and cannot be removed from those settings.  Knowledge is co-constructed between all participants.  My depth of understanding relative to these concepts was extended in subsequent program courses such as Curriculum Theories.  
The courses also examined brain-based learning, which as a science teacher I found particularly interesting.  As students develop, they are capable of higher levels of processing.  However, brain-based science has shown that trying to force students to perform tasks they are not developmentally ready for is detrimental to learning in the long-run.  The most important outcome of the educational process is to teach students to become life-long learners and instill in them a love of learning.  Gunter, Estes, and Schwab (2003) summed up the situation “Teach students only the information you want them to have and they’ll pass the test tomorrow; teach students how to learn and they’ll pass the test for the rest of their lives” (p. 357).  
EDF 619 impressed upon me the fine line teachers walk in Vygotsky’s zone of proximal development, in which students can master a task with support and practice. Woolfolk (2007) states “This is the area where instruction can succeed, because real learning is possible” (p. 44).    Maintaining a challenging level of instruction without moving beyond the brain’s developmental level and causing frustration and alienation is both an art and a science.  According to Hewitt (2006) Bruner’s spiral curriculum model aligns with these ideas.  A spiral curriculum “would flow from simple to complex, concrete to abstract, and from year to year as schooling progressed” (p. 143).  Spiral curriculum models allow students to develop with support in the zone of proximal development at a developmentally appropriate pace.  In this case the science of curriculum gives teachers the tools and understanding to support the art.  
Science and technology go hand-in-hand.  This was evident in Dr. Lisa Heaton’s course, CIEC 700 Technology and Curriculum, as it provided the opportunity to interact with some of the most up-to-date technologies available to enhance curriculum.  Like in many of the other courses, I was apprehensive at first, especially after taking the introductory survey “How Digital are You” and scoring a thirteen out of thirty.  I was sure this score placed me on the wrong side of the digital divide so I set out to become more technologically adept, not only in my doctoral studies, but in my classroom and personal life.  Many people might assume that as a science teacher my exposure to technology would be fairly wide, and it was for science specific technologies.  I had the latest calculators in my classroom, NOVAs, digital microscopes, and a nice telescope.  However, I also had a laptop that weighed at least ten pounds and a track phone incapable of sending text messages.  After Dr. Heaton’s course, I invested in more up-to-date computing technology.  Consequently, this paper was “typed” on my new netbook with voice recognition software!
Dr. Heaton’s course included the use of wikis, blogs, social bookmarking (which I had never heard of before), creation of PowerPoint projects with animation, narration, and music, and the use of Microsoft Movie Maker, as well as researching assistive technologies and the digital divide.  Through the activities in the course I became much more comfortable with these technologies and how to use them in the classroom, greatly benefiting my students.  For example, students now have the option to create movies and other interactive projects instead of a poster for science reports.  Not only do they learn about technology, they learn more about the topic of study because they are deeply engaged in the process.  In addition to learning about new technologies, CIEC700 also included formatting documents and word processing skills with the latest version of Microsoft Office Suite.  As a result I have been able to pass on the use of this important tool to my students.  
[bookmark: _Toc263071241]Reflections on the Science of Curriculum

	The scientific aspects of curriculum study are just as challenging as the artistic aspects, though I initially believed that they would be easier for me to understand.  Scientific research supports learning and science and technology can enhance classroom experiences, but only if the educator has a firm grasp of how and when to use them.  I know now that I did not have a firm grasp of either upon entering the program, and often used technology and new methods just for the sake of using them.  Moreover, technology had advanced so rapidly that I had fallen behind in not only my ability to use new tools, but my desire to learn about new technology.  I had become complacent, which was something I had vowed never to do as an educator and I was ashamed of myself for allowing it to happen.  Many hours of hard work and a few painfully written checks later, I have updated my personal technology skills and hardware.  Though I still have much to learn, I no longer feel out-of-date and have a renewed dedication to updating and maintaining my technology skills in the future.  These skills as well as my renewed dedication to learning have assisted me greatly in fulfilling the other professional, academic, and research requirements of the portfolio.  
[bookmark: _Toc263071242]Professional and Academic Pursuits

You cannot teach a man anything; you can only help him find it within himself. – Galileo Galilei
	Each student in pursuit of a doctoral degree at Marshall University must complete two of four professional and academic activities to fulfill program requirements for a degree in curriculum and instruction.  The two activities I selected to fulfill this portfolio requirement were co-teaching an online course and a course development project.  From my perspective as a science teacher, I felt these two options would benefit me most in both the short-term as a classroom teacher and in the long-term as I expand my curriculum interactions beyond the door of the classroom.  Through these projects, I quickly learned that there is both a science and an art to course development and delivering online curriculum.  
[bookmark: _Toc263071243]Co-Teaching

	In the fall of 2009 under the guidance of Dr. Ron Childress, I was able to co-teach Trends and Issues in Education online with fellow doctoral student Linda Palenchar.  It was my first opportunity to deliver instruction in this format.  I initially feared difficulties revolving around the science of online instruction, especially technology compatibility.  After some initial challenges were overcome, the Blackboard interface proved much easier to use than expected.  
A second challenge involved the “art” of instructing students from diverse backgrounds.  The course included several students from a non-educational background, most of whom were unfamiliar with basic educational terminology and concepts.  Adapting the curriculum and instruction to these learners’ perspective was a particularly difficult challenge.  I soon learned however that the curriculum in an online environment can be just as fluid as that in a regular classroom and each member of the class presented valuable discussion points that enlarged and expanded the curriculum as we progressed through the course.  This emergent course curriculum became much richer and more diverse than the actual written modules.  I also learned that open lines of communication and an open mind are critical for successful online course instruction.  A willingness to expand the curriculum as necessary enriches everyone’s online experience.  Later as I reviewed the course evaluations, I found many more helpful suggestions and ideas useful for not only online instruction, but for curriculum delivered in any format.  Overall the evaluations were positive, with averages from 4.1 to 4.8.  Several students felt that the topics helped them learn more about their own viewpoints.  One individual found the module structure to be too repetitive however, and others felt the papers should be longer to allow for elaboration of student views.  These were excellent suggestions, and it was encouraging to realize that students cared enough about the topics to want to research and write more.  
[bookmark: _Toc263071244]Course Development

	Part of learning to teach in an online environment involved creating and/or adapting curriculum to meet the specific needs of online learners.  The summer before co-teaching Trends and Issues in Education, Mrs. Palenchar and I were given the assignment of updating the course, not only to match a new version of the textbook, but to make the transfer from WebCT to the Blackboard interface.  During this process I researched and updated modules using both the required text and outside sources, and created two new modules:  Should Global Competition Steer School Reform and Is Intelligent Design a Curriculum Threat?  
The science of curriculum was evident in both the content and design of these modules, since as a science teacher both issues are of particular importance to my instruction.  Globalization is fueled by advances in science and technology, creating interconnectedness between peoples with varying effects on the populations involved (Carter, 2005).  Intelligent design has sparked controversy in the science curriculum in states and communities around the nation (Scott and Branch, 2002).  Prospective teachers must understand these controversial issues if they are to assist in curriculum decision making both in and outside the classroom.  However, again, I quickly learned that there is an art to online course design as well, and thankfully Dr. Heaton was willing to help as I struggled to match the fonts, colors, text, and overall format of the updates and new modules to the original files.  
[bookmark: _Toc263071245]Professional and Academic Reflections

	I was initially wary of teaching in an online environment for a few reasons.  First, my technology skills were still rusty since I had not yet had Dr. Heaton’s course.  Second, I had never taught in an online environment before and was unsure if I would be able to do so effectively without interacting face-to-face with students.  The subtle social cues of students in the classroom provide an educator with information to adjust the lesson as it progresses.  Finally, I had never taught adult learners of diverse backgrounds, most of whom were older than I.  This was very intimidating, even though I have had my own classroom for several years.  In my science classroom I am at least a decade older than the students with many more life experiences and expertise in the content area.  The students in my online course had years of experience in industry, the medical field, and other areas with which I was unfamiliar.  Once again I was forced out of my comfort zone. 
Despite all of these challenges, I felt the course went well.  Overcoming the difficulties impacted my view of curriculum and instruction by showing me that the students’ own past can be used to teach a new concept and that age does not matter in the online environment.  The lack of common background I had initially viewed as a challenge proved to be the greatest asset in the course.  As I got to know each member of the class and their areas of expertise, I began looking forward to reading about their views on that week’s issues.  I learned more about my own views on the issues as a result.  I felt that by the end of the course a community of learning had formed.  This aligns with Vygotsky’s views of community learning discussed earlier.  Students shared their ideas and viewpoints on the online discussion board, much like the face-to-face writing workshops I participated in as a student.  Though there are many things I would do differently, I look forward to another opportunity to teach in the online environment in the future.  
[bookmark: _Toc263071246]Scholarship

Happy is he who gets to know the reasons for things. – Virgil 
Another facet of the residency portfolio involves scholarship.  Informed decisions about curriculum construction and implementation are not possible without availability and access to relevant research.  Students in the doctoral program must participate in co-authoring a paper to submit for publication or co-presenting at a regional or national conference.  I have been fortunate to have the opportunity to participate in both during my time in the doctoral program and can honestly say that there is an art and a science to each process.  
[bookmark: _Toc263071247]Presentations

	 My presentations at state, regional, and national conferences have been some of the most valuable learning opportunities provided by the doctoral program.  The conference presentations stemmed from an independent study conducted for the CI 780 Special Topics:  Trends and Issues in Science Education course as part of my program of study for an area of emphasis in science education.  Under the direction of Dr. Ron Childress, after identifying eleven trends and issues in science education, I conducted a literature review for these topics.  From this initial research I created three presentation submissions for the West Virginia Association for Supervision and Curriculum Development (WVASCD), the Southern Regional Council of Educational Administration (SRCEA), and National Social Science Association (NSSA).  All of these proposals were accepted creating three opportunities for presenting, networking, and generally learning more about educational research at the state, regional, and national level.  
The artistic aspect of curriculum delivery quickly came into play as I struggled to create three presentations, one with an accompanying paper, to address the needs of the audience at each venue.  Adding difficulty to the process was the fact that my previous conference experiences were limited to attendee status at science teacher gatherings, so I really had no idea who my prospective audience members would be!  Thankfully, Dr. Childress was willing to work with me on multiple drafts of the presentations, and asked the questions necessary to help me focus on meeting the needs of the audience both visually (slide arrangement/design for PowerPoint presentations) and orally in the accompanying discussion.  
	The SRCEA conference in Atlanta, GA was first, and provided an excellent opportunity to meet fellow educators in a very welcoming atmosphere.  I was also able to attend several presentations by fellow doctoral students, providing the opportunity to learn more about the work of others.  My presentation, Socioeconomic Diversity in Rural Schools:  Implications for Administrators Striving to Meet Student Needs, was attended by several individuals of different backgrounds.  I learned a great deal about the art of conference presentation in this session.  Dr. Childress opened the presentation by asking about the audience members and casually mentioning their backgrounds in connection to our own.  He explained why we developed the presentation and formed connections with previous presentations and audience members, vesting their interest in the program.  I quickly filed this tactic away for use at future presentations.
Additionally, other faculty members from Marshall University left an impression on me at the conference.  Dr. Teresa Eagle, Dr. Mike Cunningham, and Dr. Louis Watts attended doctoral students’ presentations, and even though I have never taken a course from some of these instructors, their support for the students of Marshall University again showed not only commitment to the program, but commitment to supporting student growth and development and in conjunction, curriculum growth and development. 
	At the WVASCD state conference in Clarksburg, WV, last fall I presented a portion of the special topics research entitled Interaction of Globalization and Assessment in the 21st Century Science Classroom.  Much to my surprise, I learned that my session was scheduled concurrently with the second half of the key-note speaker’s presentation.  This resulted in an audience of only two people.  Nevertheless, my prior experience at the SRCEA conference gave me the confidence to go forward with the presentation.       
	The NSSA conference took place in March of 2010 in Las Vegas, NV.  My presentation, Science Education in Rural Schools:  Factors Affecting Student Success, provided the opportunity to present at a national conference and meet an even wider audience of educators from around the country.  This conference provided the opportunity to gain new perspectives on educational issues.  Again, Dr. Childress was instrumental in determining more about the audience members, allowing us to better connect with them.   We were able to explain the overarching points and conclusions from the research in a way to meet their needs. 
Overall, each conference provided a valuable learning opportunity to interact with educators at the state, regional, and national level.  Previously my conference experiences were limited to the role of attendee, not presenter, so each opportunity afforded a different perspective. These experiences greatly expanded my knowledge of the art and science of educational presentations and dissemination of curriculum research.  These experiences also impressed upon me the importance of participation in the greater academic community.  
[bookmark: _Toc263071248]Publication Submissions

	The second option for fulfilling the scholarship requirement for the residency portfolio is co-authoring and submitting an article or paper for publication.  SRCEA conference presenters are afforded the opportunity to submit their paper to the SRCEA Yearbook for peer review and possible publication.  Dr. Childress and I prepared and submitted the paper according to the required format.  Although the paper was not accepted for publication, suggestions provided by the reviewers are being implemented in preparation for future submission to another journal.  Many of the suggestions were things I would not have thought of after working with the paper for so long.  A fresh pair of eyes is sometimes all it takes to help move a project to the next level; a fact also impressed upon me during my coursework as part of the doctoral program.  Knowing when to ask for assistance is part of the art of research and writing.  Drawing upon the knowledge of experts and colleagues provides a deeper view of the subject at hand.  
	For example, Dr. Simone’s Writing for Publications course was invaluable in learning how to get the most out of the writing-revision process.  Coming from a science background, writing was not something that I had spent a great deal of time contemplating.  However, with Dr. Simone’s support I was able to not only improve my writing skills, but to learn the importance of sharing what you write with others.  
Dr. Simone’s class was set up in a writing workshop format.  I overcame my fear of discussing my writing and gained confidence as the group members became comfortable being honest with one another.  We were able to build writing skills as well as friendships.  The second major lesson learned during the course was to write for the intended audience, an audience concerned with curriculum studies.  Just as there is an art to presenting for an audience, there is an art to writing for an audience.  This change was perhaps the most difficult since it was hard to switch from writing for science students to writing for an adult professional audience.  Again, with the support of the instructor, peer group, and Su Tams who worked closely with the class, I was able to improve my writing and become more confident expressing ideas for an academic audience.  As Jalongo (2002) wrote, “Even if publishing a book never becomes a job expectation or is compensated with tenure, promotion, release time, or other incentives, it may be worth it to you in terms of self-esteem” (p. 144).  The work conducted in the Writing for Publications course increased my confidence in my writing ability in preparation for the dissertation process.  
[bookmark: _Toc263071249]Scholarship Reflections

	As mentioned, the scholarly activities associated with the doctoral program have been critical to both my personal and professional growth.  Without the guidance and support of the doctoral program I would not have had the skill or confidence to present at an academic conference.  As a conference attendee at state and national science teachers’ events, I was often intimidated by the fact that I was one of the youngest individuals present.  I felt that I would not be taken seriously and did not have enough experience to contribute anything meaningful. However, the doctoral program again forced me out of my comfort zone.  These experiences have given me confidence, and a new sense of responsibility to my students and the academic community to do more than sit back and watch.  Active participation in academic endeavors not only contributes to the body of curriculum knowledge, it inspires others to do the same.   As an educator, I stress to my students the importance of being not only a life-long learner, but an active participant in a learning community, so it is imperative that I practice what I preach!  
[bookmark: _Toc263071250]Research

Research is what I'm doing when I don't know what I'm doing.   - Wernher Von Braun
	  As a science educator, I understand the importance of research and the contributions it makes to society, a fact that I try to impress upon my students.  Naturally, the opportunity to participate in analyzing and conducting research for curriculum is appealing.  However, the only aspect of research I was familiar with before entering the program was a quantitative application of the scientific method.  Curriculum research includes both qualitative and quantitative aspects, so I was apprehensive regarding my ability to adapt to a qualitative style.  Quantitative and qualitative research experiences will be discussed, as well as my reflections on both.  
[bookmark: _Toc263071251]Quantitative Research

The first course I enrolled in as part of the doctoral program was Research Design with Dr. Childress.  As part of the course we were required to select a dissertation from an outside university to critique.  I admit, until that point I had never read an entire dissertation before.  I chose a quantitative study since I felt I would be able to understand it better coming from a science background.  I soon realized that I had not chosen wisely.  Looking back, the dissertation was not particularly well written, which explains why I did not enjoy reading it.  However, as the old saying goes, “hindsight is twenty-twenty” and I was introduced to the importance of an appropriate research question.  The research question is the root of both the art and science of quantitative and qualitative research.  The dissertation I chose revolved around ESL curriculum, but did not have a clear-cut research question.  Every assignment is a learning experience, and sometimes it is just as important to learn what not to do in order to accomplish a task.  
Opportunities to participate in quantitative studies arose in EDF 711, Survey Research, which required creation of group and individual surveys.  The group survey was part of an ongoing project involving math instructors in the RESA IV area of West Virginia.  My group designed a survey directed at assessing teacher proficiency in mathematics instruction before and after a professional development workshop.  After my group completed the survey, Dr. Childress administered it and returned the completed copies to us for analysis.  We compiled the information and used it to generate a report and presentation for the class.  The basic results indicated that the educators did feel more confident with certain aspects of mathematics instruction after the workshop.  The experience was valuable for me since it provided an opportunity to design a useful survey instrument to collect and analyze real-world data.  
However, at that point my knowledge of statistics was still very basic.  After taking EDF 517 Statistical Methods online and LS 776, Computer Analysis in LS Research with Dr. Securro I became much more knowledgeable about not only the interpretation of statistics, but the appropriate and inappropriate uses of statistical analysis.  Use of the SPSS program was a totally new experience.  I initially found the program to be very confusing and the variety of functions performed almost overwhelming.  The class was small (four people) and Dr. Securro was able to spend as much time with each of us as needed to accomplish the tasks.  He was also willing to answer any questions we might have, even if we did not understand and asked the same question multiple times.  Not only did the work expand my ability to perform statistical analysis, it has allowed me to better understand the research I read and the significance and practical implications it could hold for my future work in the doctoral program and the classroom.  
Following the group survey each member of EDF 711 created an individual survey.  Again, my survey was based upon the science research conducted for the special topics course.  Twenty-four survey prompts were created based upon four of the eleven science curriculum topics:  assessment, globalization, inquiry-based learning, and technology.  This instrument was pilot tested using a sampling of local science teachers and the results were presented in a written analysis.  
The ability to clearly and concisely articulate the findings of a research project are critical for the dissemination of data, consequently a standard written format is used to provide continuity in scientific writing.  Dr. Hollandsworth’s courses, especially Curriculum Change helped prepare me for this process by discussing APA styling and its importance.  This was especially critical due to the fact that a new APA style guide was published during the course of my studies.
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  	As an undergraduate in the sciences I was lucky enough to participate in quantitative research in the plant physiology lab in the biology department.  After several years in the classroom, I started to miss the experience, and the opportunity to participate in this type of research again was one of the things that first attracted me to the doctoral program.  Granted, I really did not know what I was getting myself into, especially with SPSS, but the program certainly did not disappoint!  Quantitative research, from survey research to statistical analysis is critical for educators in this age of accountability.  In fact, my quantitative studies have impacted my work as a classroom educator by allowing me to analyze trends in test scores for the department as well as perform pre and post-test analysis for my classroom as part of a program implemented by the county.  Since my school was recently chosen as a grant recipient for a Next Generation Learning Lab, I anticipate more quantitative, classroom-based work in the future.  
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Opportunities for qualitative research presented themselves as part of EDF 625, Qualitative Research, and CI 706, Multicultural and Diversity Issues.  Prior to entering the doctoral program I viewed quantitative research as closely related to science; it was logical and focused.  Qualitative research appeared to be more artistic, based on subjective impressions.  Consequently, qualitative research appeared to be less useful.  However, Dr. Nega Debela provided the support and assistance necessary to understand the qualitative process, and proved that it provides valuable information to the educational researcher and classroom practitioner.  According to Bogden and Biklen (2007) much qualitative work is based on phenomenology so qualitative researchers emphasize the more subjective aspects of human behavior.  “Qualitative researchers attempt to gain entry into the conceptual world of their informants in order to understand how and what meaning they construct around events in their daily lives” (Bogden and Biklen, 2007, pp. 25-26).  Understanding students’ daily lives and the meanings they make from curriculum can be the key to helping educators improve it.  
In EDF 625, two large qualitative projects were conducted, one individual study and one group study.  For the individual study, I conducted an analysis of my local church, providing the opportunity to reflect both upon how it has changed over the years and how it has changed me.  This was not only a transformative experience in view of my religious history, but a transformative experience in my view of qualitative research.  The experience convinced me of not only my ability to conduct this type of research, but its importance for curriculum since it creates a clearer picture of research subjects and material.  Qualitative research makes the subject matter accessible to others, which a page of numbers and statistics does not achieve.  As a science teacher, this was a difficult conclusion to accept, since reliance on numerical data had become second nature.  
This realization was proven true in the group research project for EDF 625.  My group decided to analyze parent/child language interaction at a local retail store.  The project took on a life of its own, resulting in a forty-four page document, Listening and Labeling Language, and some very interesting results.  Each group member conducted three hours of observations at a different store location.  The results were unexpected, since the most common parent/child interaction involved the child verbalizing and the parent ignoring.  We were both shocked and saddened by this discovery, proving that not only does qualitative research shed new light on situations; sometimes it reveals situations that need more research and attention.  I have reflected on this experience many times since and it has changed my view of parent-child interactions, especially in the early years of child development.  As a secondary science teacher, I had not really considered the importance of early childhood curriculum.  After this study, I realized its importance, especially in language development.  Students may not be receiving adequate language stimulation, so it is critical for schools to have an appropriate curriculum in place to increase vocabulary and language acquisition.  
My final opportunity to participate in qualitative research occurred in the multicultural studies course, also under the direction of Dr. Nega Debela.  After my experience in EDF 625, I was looking forward to participating in another qualitative study.  I was surprised by these feelings as well, since prior to entering EDF 625 I was dreading qualitative studies.  The process proved to be even more valuable the second time however, as we were required to go through a full IRB proposal and submit it to the board for approval prior to conducting the study.  Though the process seemed very long and cumbersome at the time, learning the appropriate documentation and procedures will prove invaluable in the future.  My project was IRB approved, resulting in a case study of the life of a Catholic priest nearing retirement and his reflections on ministering to a small, rural parish.  The project allowed me to learn both the science of constructing appropriate interview questions, and the art of administering them without leading the subject, while allowing for elaboration. 
Qualitative Reflections
	Finally, I feel that the transformation in my view of qualitative research represents the most drastic change in my way of thinking brought about by participation in the doctoral program.  Initially, qualitative research was the aspect of the program I was least looking forward too.  In fact I dreaded taking the course and considered putting it off as long as possible.  I did not value this form of research.  Thankfully, I decided to go ahead and enroll in the course earlier in the program, just to get it over with.  If I had not made this decision (though it was not made for the right reasons) my doctoral experience would have been lacking severely.  I did not realize how one-sided my view of research was until we got started and I became more and more interested in qualitative work.  I genuinely enjoyed the research projects and began looking forward to the very thing I dreaded in the beginning! 
After learning about the in-depth picture qualitative research provides of individuals and situations I also felt angry.  I felt anger on behalf of my students whose performances are constantly judged by numbers and statistics which do not adequately describe the circumstances of their lives (poverty, single parent homes, etc…).  I also felt angry at myself for perpetuating this trend.  Each type of research yields valuable data and studies of curriculum and instruction are too important to rely on one and exclude the other.  Just as I now realize science and art cannot be separated, I do not believe quantitative and qualitative research should be separated either.  As a result, I wish to perform a mixed methods study as part of my dissertation research.
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	The science and art of curriculum go hand-in-hand.  Had I not enrolled in the doctoral program at Marshall University, I would have never come to this realization.  As I prepare to continue on this journey into the dissertation phase of the program, I am thankful for the hard work and dedication of the MU doctoral staff.  I no longer view curriculum and instruction only through the lenses of my science safety goggles.  I am able to view it through many different lenses and from many different viewpoints.  And more importantly, I want to learn even more and continue studying both the art and science of curriculum in the future.  Through the experiences detailed above, I have developed not only the skills but the mindset to complete the dissertation process.  The changes in my depth of understanding, academic and professional pursuits, scholarly activities, and research opportunities have prepared me for the task.  These experiences have refined my view of curriculum and given me a strong theoretical framework with which to continuously evaluate my practice and make improvements.  I am ready to move forward with independent study of curriculum and instruction.  
	The coursework and program experiences have forced me to think outside my scientific background and learn new skills and ways of thinking.  I have realized the importance of the art of curriculum, which changed my practice from a traditional approach to a constructivist approach.  I have shed my bias against qualitative research and embraced the valuable data it brings to the study of curriculum and instruction.  I have updated my technology skills and my desire to continue learning about the latest technology available to benefit my students.   
	I am also prepared for the dissertation process due to the research and scholarly activities provided by program.  My teaching experience has expanded beyond the high school chemistry classroom to include teaching non-traditional education students and adult learners in an online environment.  I have completed two independent research projects, which yielded survey research questions and successful conference proposals.  This forced me to become an active participant in academic events instead of a passive bystander.  I not only overcame my fear of presenting to an academic audience, I look forward to future opportunities to participate in the academic community.  I have learned the importance of a clear-cut research question and honed my ability to produce them, as well as learning the appropriate statistical methods to analyze the results.  I have developed the confidence to present these results in both written and oral formats for an academic audience.  I have grown and developed as a teacher, scholar, and individual as a result of the learning experiences both inside and outside the classroom associated with the doctoral program.  I am ready for the next step, the dissertation process.  
	As a result of participation in the doctoral program and the independent studies performed under the supervision of Dr. Fred Pauley for the problem report and Dr. Ron Childress for the special topics courses for my area of emphasis in science education, I have developed an interest in advanced science instruction at the high school level.   Specifically, I am interested in the AP and IB programs and the success of these students at the collegiate level.  With the help of my doctoral committee, I am confident that I can successfully complete the next step of the process and contribute to the body of academic knowledge leading to student success.  
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