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In many elementary schools, each class of students is taught by just one teacher.  This organizational system is sometimes referred to as a self-contained classroom.  In this setting, the classroom teacher is responsible for teaching all of the required subjects to the students.  This organizational style is based on the assumption that elementary school teachers are Jack (or Jill)-of-all-trades and are strong in all of the core subject areas (Chan & Jarman, 2004).  
Quite frequently, however, specialists may teach art, music, and physical education to those same students and this constitutes a modified self-contained classroom.  Wekiva Elementary School followed this model since opening in ????,  but in 200?, began semi-departmentalizing in the fifth grade.  According to ?the principal/school board?, the reasons for change included providing a smoother transition to middle school where students might have as many as seven teachers in a day and utilizing the strengths and interests of the existing team of teachers.  The apparent success of the program has led the school to semi-departmentalize this year in fourth grade as well.  Semi-departmentalizing at Wekiva Elementary means that students change between two teachers for instruction in the different core subjects, including science, thus teachers are responsible for teaching fewer subject areas.  Students also visit specialists for art, music, physical education, and science lab
 throughout a normal week.
It has been noticed that fourth and fifth grade teachers at Wekiva Elementary School who teach science in the semi-departmentalized structure appear to prefer it to the previous self-contained model.  In this new model, teachers are able to choose the subjects that they have the most expertise and interest in, which has lead to a renewed enthusiasm for science.  Science supplies and hands-on materials are more easily shared and teachers have set aside daily science instructional time, which didn’t always happen in the past.   For these reasons, it is of interest to further study this model and to find out what has been learned from related studies
.  
This literature review looks at trends in the organizational structures in elementary schools and the impact of those structures on teacher attitudes about teaching science.  There has been some research in the area of departmentalizing in elementary schools, however a great deal more information is available at the middle and high school levels.   In reviewing existing literature related to elementary schools, it was found that the debate between self-contained and departmentalized organizational systems at the elementary school level has been going on for almost a half-century (Lobdell & van Ness, 1963).  The general arguments fall into several main categories.  Advocates for the self-contained model argue that it promotes self-centered classrooms versus subject-centered classrooms.  Self-centered classroom teachers tend to know their students’ strengths and weaknesses, allowing them to better accommodate the students’ individual learning styles (McGrath & Rust, 2002).  On the other hand, some educators have found departmentalized formats to offer advantages for students such as stronger emphasis on overall curriculum and heightened subject area expertise of the teachers (McGrath & Rust, 2002).  Departmentalized formats also offer teachers more time and focus to prepare inquiry based science lessons due to the fact that they have fewer subjects to plan for.

With the implementation of the No Child Left Behind (NCLB) Act, teachers have indicated that they have had to make changes in science instruction
.  More than half of the elementary teachers who responded to an online survey, which included closed-ended and open-ended questions, admitted to reducing time for science instruction in order to be able to increase time for math and reading (Griffith, & Scharmann, 2008).  At Wekiva Elementary, there are mandated instructional blocks of time for reading (ninety minutes per day), math (sixty minutes per day), and physical education (thirty minutes per day).  When considering these mandates along with lunch time, specials classes such as art and music, and social studies, one can understand why science instructional time has suffered.  This all leads to several important questions:

1. Why don’t elementary teachers teach science?  
2. How do we guarantee science instructional time at the elementary school level?

3. How do we ensure appropriate science instruction at the elementary level?


Understanding the answers to the questions stated above may help in understanding the best organizational style for teaching science at the elementary school level.  I believe that in considering questions like these, Wekiva Elementary School’s leadership has chosen to departmentalize in fourth and fifth grades in an effort to begin to address our student needs in science.   
As a science leader at Wekiva Elementary School, I teach an inquiry based science lab class to all classes, at each grade level, in the school on a weekly basis.  I have the unique advantage of working with every student and teacher at my school, allowing me to keep my thumb on the pulse of science instruction there.  I have the opportunity to chair the science professional learning community, where representative teachers from each team gather to discuss science instruction.  With my involvement in the Endeavor Science Teacher Certificate Program sponsored by NASA, I am able to be a liaison between national, state, and district reforms and the teachers at my school.   In keeping with the ultimate goal of the Endeavor Project, I am working toward becoming a highly qualified science teacher who will enact change in the classroom, school, and school district.  In conducting this literature review and eventual study, I hope to learn about and share how departmentalizing at my school may impact teacher attitudes toward teaching science and eventually student attitudes toward science. 
 This in turn could lead to other elementary schools in my district to take a look at the way they organize the teaching of science.
Science reform efforts set clear expectations for k-12 educators to produce scientifically literate adults.  The National Science Education Standards (year?) state that they will require major changes in the way much of the country approaches science education.  Implementing the standards will require that science utilize inquiry and employ “hands-on” as well as “minds-on” experiences (page #).  The National Science Education Standards also recognize that to produce scientifically literate adults, the process must start at the elementary level.  Support from schools, districts, local communities and states is essential for teachers to have the necessary resources (National Research Council, 1996).  The Endeavor Science Teacher Certificate Program sponsored by NASA is one way to support science teachers.  As a part of this program I have learned to 
apply research-based pedagogical strategies and cutting-edge STEM (Science, Technology, Engineering and Mathematics) content to my classroom contexts while becoming a part of a network of like-minded educators across the nation.  Seeking out programs such as this is a way for educators to stay current and energized about teaching science.
Research suggests that science is viewed as a neglected subject in many U.S. elementary schools and that numerous elementary school teachers feel unqualified and uncomfortable when asked to teach it (Abell & Roth, 1992).   A lack of content knowledge and experience in investigations has lead to lower teacher self-confidence about teaching science and therefore teachers tend to de-emphasize science instruction in their classrooms (Appleton, 2007).   Along with this lack of confidence, teachers report that poor facilities, limited time and resources, limited administrative support, and overcrowded curriculum contribute to the lack of science instruction at the elementary school level (Appleton, 2007).  Schwartz and Gess-Newsome (2008) suggest that elementary science specialists have been hired in many school districts in response to the need to improve planning and implementation of quality elementary science instruction.  They also share that typically these specialists have greater science content background and may even hold a specialized degree in science or science teaching.  Even though science specialists have been hired and used at many elementary schools over the past years, there have been few published studies to examine the effectiveness of this particular model (Schwartz & Gess-Newsome, 2008). 
Departmentalizing in the intermediate grades at the elementary level may be able to target teachers who are more qualified to teach science of who, at the very least, have a greater interest in teaching science.  

Certain attributes are necessary for teachers to teach science in the manner specified by the National Science Education Standards according to Gess-Newsome (1999) She suggests that there are four:  content knowledge and attitudes, pedagogical knowledge and skill, knowledge of students, and knowledge of curriculum.  In her article, Gess-Newsome (1999) also gives an overview of several models of organization and lists their pros and cons as related to science instruction in elementary schools.  Classroom generalists, classroom specialists, science support teams, departmentalization within the grade levels, and science specialists are all discussed.  Fundamentally, Gess-Newsome (1999) states that there is a need for more empirical data to support the ongoing debate about how to best teach science.  
Lewthwaite (2005) used a validated science program delivery evaluation tool, the Science Curriculum Implementation Questionnaire (SCIQ), as a foundation for identifying factors that influence science program delivery and strategies for improvement.  It provides the only validated tool I could find to assess key factors associated with elementary science instruction.  It would be interesting and informative to implement the SCIQ at Wekiva Elementary School in the future to better understand the delivery of science and how it impacts student learning.

Since I am interested in finding out if teacher attitudes toward teaching science impact student attitudes toward science and if departmentalizing can lead to improved teacher and student attitudes, I need to carefully consider what causes these attitudes.   Much of the available research shows that there are numerous factors that influence the teaching of science.  Many of these factors can have a negative effect on how teachers perceive the teaching of science.  One study analyzed the relationships between elementary science teachers’ pedagogical practices and attitudes and the success of their students in learning science (Munck, 2007).  This study found that attitudes are ingrained in experience and affect what individuals will think and do.  It states that teacher actions are shaped by their attitudes and that there is a correlation between science teaching attitudes and the ability to be an effectual science teacher (Munck, 2007).   Since it is widely understood that lack of skill and knowledge in science teaching is related to teachers’ attitudes (Shrigley, 1983), teachers with the most science knowledge ought to be teaching science.  At the very least, teachers with limited science knowledge should be encouraged and given the opportunities to increase their knowledge. 
It is quite evident that as reform in science education continues, schools and teachers must be open to finding the best ways to deliver science instruction.  Whether it be by hiring science specialists, improving science content and pedagogical knowledge, or perhaps changing the existing organizational structures at schools, something must be done to further improve the quality and quantity of science instruction at the elementary school level.  I hope to add to the existing body of knowledge in this area by conducting a qualitative action research study at my school in hopes that the results of my study may be of value to other schools.    
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�You should also add in here the historical basis for this model. This comes from your one-room schoolhouse as the roots of our educational system 


�Is this different from science class?


�I sent you a couple of citations to check out, right?


�Do you have any lit backing this up? Otherwise cite that teachers at Wekiva have said that…


�Cite this


�I am figuring these questions are a frame for your lit review, but the way you have it set up, it looks like your research Q


�This is your research focus


�You can add a statement here about your study seeking to help address this need


�This can go in your conclusion, for implications for future research
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