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Teaching Ocean Literacy is an overwhelming undertaking for this land-locked teacher.  However, after completing the Live Marine Animal Tracking course through the Endeavor program, I now have a glimpse into how Ocean Literacy could not only fit into my curriculum, but significantly enhance it.  
	I teach 7th Science and Math at Sacajawea Middle School in Bozeman, Montana.  Bozeman is located in the southwest portion of the state and is known for its plethora of outdoor activity potential.  Many of my students are avid skiers and many spend time in the summer in our nearby mountains, streams, and lakes.  The Bozeman community, consisting of the town itself and Montana State University, is one of the largest in the state at around 40,000 people. Sacajawea Middle School is one of two 600-student middle schools in our district.  We are one of the very few communities in the region experiencing growth during the economic downturn. Generally, people moving to Bozeman decide to stay and raise families here, as it has a reputation for strong schools, tight community, and outdoor recreation. Our city population has some of the highest income and lowest income subgroups in the state. This is reflected in the classroom where I have a vast range of students coming from affluent homes to those from very poor families. Although our minority population is less than 20%, we continue to gain more diversity each year.  Recently, throughout the past 5 years, we’ve had more students than ever before who are English Language Learners, adding a challenge that we’ve not really had to encounter in the past. 
Academically, my students are fairly typical 7th graders, when compared to 7th graders across the nation. In our state, 7th grade Science is focused around Life Science, with strong Earth Science integration.  Much of this integration occurs when teaching Place Based Issues in the form of an ecology unit, which I’ll discuss further in depth later in this paper.  When reviewing the Montana Standards for 7th grade Science, there is not a single mention of the Ocean, the impact of the Ocean on Climate, or Ocean Literacy.  However, I found several logical and enriching places to incorporate Ocean Literacy into my existing Montana State Science Standards.  
For example, Standard 1 states that “Students, through the inquiry process, (will) demonstrate the ability to design, conduct, evaluate, and communicate the results and form reasonable conclusions of scientific investigations” (OPI, 2006).  Through the process of tracking live marine animals via the ACES website, students will be actively participating in the inquiry process. Furthermore, the process of asking scientific questions regarding animal movement falls directly within the scope of this standard.  Standard 2 states that “Students, through the inquiry process, (will) demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems” (OPI, 2006).  By analyzing salinity, water quality, and climactic systems in the context of the ocean, students’ level of understanding will greatly broaden to one of a big-picture / Earth analysis.  Standard 3 states that “Students, through the inquiry process, (will) demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment” (OPI, 2006). By students becoming intimately acquainted with a marine animal through tracking on the ACES website, students will demonstrate a significant level of deep understanding of specific marine animals, their movements/reasons for movement, and how they interact with their environment. Standard 4 states that “Students, through the inquiry process, (will) demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space” (OPI, 2006).  By analyzing sea temperature, ocean currents, and sea floor spreading, students will have a deeper understanding of this standard by applying it to the context of the ocean. In fact, I’m not quite sure how this standard could be met without the direct application of ocean studies.  Standard 5 states that “Students, through the inquiry process, (will) understand how scientific knowledge and technological developments impact communities, cultures and societies” (OPI, 2006).  One misconception that was revealed while teaching the ACES curriculum in my classroom was that the oceans have been completely explored.  By focusing on the increasing technologies that are allowing us to learn more about the ocean, students will have a better understanding of the role technology plays in our continued exploration of the ocean.  Standard 6 states that “Students (will) understand historical and cultural developments in science and technology” (OPI, 2006). Because of the emphasis on Indian Education for All in the state of Montana, (since passing of HV528 in 2000) a natural application of this standard could involve the impact and connection between native peoples and the oceans, historically as well as in present day.  
I could write a book on why a curricular focus on Ocean Literacy is essentially important for my students. The alarming realization I have made throughout the past several weeks is that standards stating direct objectives for teaching Ocean Literacy are non-existent, at least in my state at this point in time.  Despite the fact that the future of our planet depends on the decisions made by my students’ generation, an understanding of the ocean and its impact on our planet are essential learning objectives for all responsible Earth citizens.  With the indisputable importance of the Ocean to sustaining our quality of life, we all must understand on a deeper level why and how our planet’s ecological balances are severely at risk.  Because my students do not live near the ocean, have little frame of reference for the ocean other than what they watch on television, and do not feel a direct impact from their actions on the ocean, their relationship with the ocean is somewhat non-existent.  As their teacher, I need to find meaningful ways to build that relationship, to build a sense of responsibility, and to help make them realize the impact that we (land-locked humans) have on the ocean and thusly the planet.  
As I examine the Essential Principles and Fundamental Concepts of Ocean Literacy, I have identified a few appropriate and meaningful concept-connections to incorporate into my existing 7th grade Science curriculum.  Under Essential Principle 1, “The Earth has one big ocean with many features,” concept (g) will be one that I will be able to effectively incorporate into my existing curriculum.  This concept states that “the ocean is connected to major lakes, watersheds and waterways because all major watersheds on Earth drain to the ocean.  Rivers and streams transport nutrients, salts, sediments, and pollutants from watersheds to estuaries and to the ocean” (NGS, et al, 2006). Additionally, under Essential Principle 6, “The ocean and humans are inextricably interconnected,” concept (g) will be supported as well.  This concept states that “everyone is responsible for caring for the ocean.  The ocean sustains life on Earth and humans must live in ways that sustain the ocean.  Individual and collective actions are needed to effectively manage ocean resources for all” (NGS, et al, 2006).  Each fall, I teach ecology principles to my 7th graders using the context of our local environment. We study our local stream which runs within walking distance of our school. We learn about watersheds and the combined effect of pollutants as watersheds grow in area.  For example, even though our local stream, Bozeman Creek, is a healthy stream (when analyzed using common water quality indicators), we have found the same to not necessarily be true of the Missouri River just 100 miles away.  Students analyze and compare water quality data, including macro-invertebrates living there, and make conjectures regarding the affects of larger watersheds on the quality of the water. In the past we have studied these topics within the context of the Rainbow Trout, as we raise trout in our classroom each year.  The animal connection provides students with a daily reminder of why we care and why it matters to care for our watersheds.  I have not, however, connected our studies any further than our local Montana watersheds.  As a way of incorporating Ocean Literacy learning into my curriculum, I want students to consider the larger Missouri River watershed, the Mississippi River watershed, and then of course, the impact of our actions on these watersheds that are essentially emptying into our oceans.
Under Essential Principles 4 & 5, the connections to life science are obvious.  Essential Principle 4 states that “the ocean makes Earth habitable” with specific concept (b) stating that “the first life is thought to have started in the ocean and the earliest evidence of life is found in the ocean” (NGS, et al, 2006).  Essential Principle 5  states that “the ocean supports a great diversity of life and ecosystems” with specific concepts (b), (d), and (g) focusing on the importance of microbial life in the ocean, the life and energy cycles in the ocean, and unique ocean ecosystems.  Both of these principles support life science concepts, which includes the majority of standards taught in 7th grade.  Furthermore, one of the place-based connections I teach in my curriculum involves the extremophiles living in Yellowstone National Park. Because Bozeman is only an hour away from Yellowstone, it makes for a wonderful connection and study location to get kids engaged in science.  Additionally, at Montana State University, located just a mile from our school, scientists in the Thermal Biology department regularly give presentations to my students about this microbial life living in extreme environments - the acidic boiling hot-pots in Yellowstone. I plan to directly connect this learning to Principle 5, concept (g) which focuses on the life that exists in hydrothermal vents and submarine hot springs.  This natural connection will help students make more sense of what it takes to support life and that we are learning more all the time about the needs of life on our planet.  
Under Essential Principle 7, concept (e) states that “the use of mathematical models is now an essential part of ocean sciences.  Models help us understand the complexity of the ocean and of its interaction with Earth’s climate” (NGS, et al, 2006).  As a math teacher, I’m very interested in the idea of integrating more science content into my math lessons to make them more relevant to students.  I am currently pursuing authentic ways of integrating more real-world models in my math classroom, and ocean science seems to be a perfect place to start.
The only obstacles that I can foresee when integrating ocean literacy concepts into my curriculum is the ubiquitous obstacle of time.  Throughout the past several years, our content load has only increased while the time to teach has decreased, mainly due to extensive time spent on mandatory testing. While I’m certainly an optimistic job-loving educator, I realize the challenge it could impose if and only if I view the ocean literacy principles as additional content.  Consequently, if I view the principles and concepts as new contexts for existing curricular material, I feel the addition of ocean literacy as a recurring context for our entire school year makes the most logical sense.  Furthermore, I may find that by using the ocean as a context for all our studies, my year-long curriculum may be even more connected and transitions may be even smoother than expected.
By implementing the ACES program, even though it is still in its infancy, my students are becoming much more ocean literate.  At the start of the implementation of the ACES curriculum in my science classes, I probed for student misconceptions.  I knew students would have some misconceptions, but I had no idea how little they knew and understood about the ocean.  Even after just 5 weeks, their understanding of the ocean as being dynamic has grown significantly. For example, while completing research on the 8 ocean ecosystems, students were incredibly engaged and took pride in their work.  While presenting, I asked each group to talk about something they learned that surprised them. Almost every group stated that many things surprised them because they really didn’t know much about the ecosystem. In fact, kids commented that, “they figured the ocean was pretty much the same everywhere,” so their eyes were literally opened to the diversity of life and habitats in existence.  Moreover, I have not yet needed to adapt the activities too greatly in order to make them more relevant. Since this is the first time I’ve implemented the ACES materials into my classroom, I’m trying to give teach the program with fidelity and then adapt and modify once I see how it worked or didn’t work with my 7th grade students. 
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