Synopsis

A survey of students entering a college level course in introductory oceanography reveals that the students feel a strong connection with and curiosity about the ocean.  To guide this inherent curiosity into understanding and stewardship, educators need to know the "hooks" - the topics and concepts that catch students' interest. Based on a survey of 119 students at North Carolina State University, some useful hooks are
· students' personal, emotional connection with the ocean

· human impacts, especially pollution, and

· exotic biology and cool technology.
Survey results further indicate that students are already gaining ocean knowledge from a wide variety of sources, and that the topics of interest to them can be categorized according to the Essential Principles of Ocean Literacy (COSEE, 2005).

Background

Ocean educators have the responsibility to teach, not only the science of the ocean, but also the interdependence between humans and the ocean. This interdependence is at the heart of Ocean Literacy, as recently defined by a national consensus of marine scientists and educators (COSEE, 2005).  An Ocean Literate person understands ocean science, can communicate about the ocean and is able to make informed decisions about ocean policy (COSEE, 2005).  The scientific understanding that every citizen should have is defined in the seven Essential Principles, which are:

1. The Earth has one big ocean with many features

2. The ocean and life in the ocean shape the features of earth

3. The ocean is a major influence on weather and climate

4. The ocean makes the Earth habitable.

5. The ocean supports a great diversity of life and ecosystems

6. The ocean and humans are inextricably interconnected

7. The ocean is largely unexplored
A college-level introductory oceanography class, attended by a few hundred non-science majors, is our last chance to promote ocean literacy through formal education. The first step toward promoting ocean literacy in such courses is to measure the level of ocean literacy before and after the class. As these students are self selected, pre-class survey results may indicate an upper bound for ocean literacy in the general population. Post-class surveys should indicate how well college educators are doing our job.
I developed a preliminary ocean literacy survey, based on the Essential Principles, and consisting of open-format questions that allow students to express their (mis)understanding freely. Students filled out the survey on the first day of my introductory oceanography course, and results from four of the most general questions are discussed here. Only the topics of interest to students are discussed here, their level of understanding will be addressed in a future paper.
Results

Essay Question: Tell me what interests you about the ocean, and what you would like to learn about in this class. You may use your latest trip to the ocean as a starting point. 
Key words and phrases were extracted from students' essays, and grouped into categories. Most of the categories that emerged from students' responses turned out to fit within the essential principles of ocean literacy; students generally touched on two or three principles.  Marine life was the most popular topic, mentioned by 60% of the students, but they expressed interest in almost all of the Essential Principles (Figure 1). Two new categories also emerged from this survey, an interest in the way the ocean moves (mentioned by about 16% of students) and a personal connection with the ocean. 
Students' personal connection with the ocean could be an interest in water sports (14%), a career plan (8%), more emotional response (33%), or some combination. All told, 43% of students mentioned a personal connection with the ocean. By contrast, only 18% mentioned the connection between humans and oceans on the societal scale (Essential Principle #6). Student comments on their emotional connection with the ocean include:

· every moment brings something new
· I enjoy just listening to the ocean
· I feel a type of completeness I don't feel anywhere else
· I like the power, energy, motion and sounds of the waves.
Some students mention a dichotomy between the comfort and familiarity of the beach and the exotic and frightening powers of the ocean; this dichotomy is similar to the tension in a romantic relationship. Other students express a nearly-religious devotion to the ocean, and a sense of responsibility for its well-being.
· calmness and peace ... power and strength
· mysterious and scary ... beautiful and intriguing 
· I'd say the ocean is the last semi-sacred place on earth, where humans haven't colonized and totally demolished the place. 
· One of the most beautiful things in life is ... a sunrise or a sunset at the ocean.  ... How do we, as a society, protect those moments & experiences?
Students are excited by the mystery of the ocean (Essential Principle #8): 
· There is so much that we don't know and that's very intriguing. We probably know more about outer space than we do about deep sea ecosystems
· it makes my imagination go wild

Students recognize the role of science in "connecting pieces of the large puzzle of how the world works and how we work on the world" (a fine definition of scientific literacy). Finally, they acknowledge the personal benefits of education, such as an ability to "impress girls at the beach with my knowledge of why the ocean does what it does."  This comment is not only about pick-up lines; as noted below, students attribute a great deal of their knowledge of the ocean to conversations with acquaintances.
Question: Where did you learn about the ocean, before taking this course?

Students' prior knowledge of the ocean was gained from a wide variety of sources (Figure 1). Although 56% of students mentioned formal education, some comments suggest that the topic was only mentioned briefly. Personal experience, the media, and friends and family all have significant influence (mentioned by 45%, 26% and 23% of students, respectively). Informal education received very little mention; only four people mentioned aquaria, and about the same number mentioned camps. Despite the effort put into developing superb informal learning experiences, students report that personal acquaintances more impact on their understanding of the ocean. 

Question: Discuss some ways your actions affect the ocean.

It is clear that efforts to educate people about the dangers of pollution have paid off. About 88% of students mentioned pollution (Figure 2), and half of those gave a detailed explanation of pollution's effects. For example: "Almost everything we do affects the ocean from littering on the beach to driving to school in the morning (causing pollution). They say that all water leads to the ocean so in effect, any harm done to any water would affect the ocean."  
Other human impacts were noted far less frequently, with 20% of students mentioning fishing, and fewer than 10% mentioning coastal development or global warming. Direct individual impacts, such as driving on the beach or damaging coral while diving were mentioned as frequently as coastal development. Only one student suggested voting.
Question: Describe a few way scientists study the ocean.
Answers to this question reveal the importance of the "cool factor" -- 46% of students mentioned technology, including ships, subs and scuba, and 44% mentioned marine biology (Figure 2). Physics was mentioned by 27% of students, while the other sub-disciplines of oceanography received only a few mentions (13-14%). Methodology, including references to observation, modeling or the scientific method, was mentioned by 14% of the students.

Conclusions and Discussion
The students surveyed have a very good base on which to build ocean literacy. They know more about the ocean than was apparent in previous studies (such as the Ocean Project, Belden 1999).  They are passionate about the ocean, and some express the burning curiosity that warms a teacher's heart.

These students live in central North Carolina, about a 3-hour drive from the ocean, and all claimed to have been to the beach within the last year. Although a similar result might not hold in central and mid-western states, we may infer that most students living in coastal states have some direct experience of the ocean. It is possible that this direct experience has also inspired them to watch television programs about the ocean. They have learned a good deal from the media, including Captain Planet's admonitions against pollution, and the science described on the Discovery Channel and National Geographic.  The students' interest in technology and biology may reflect the programming on these stations.
One surprising result is the importance of friends and family in teaching about the ocean. As educators, we can amortize this informal network. What we teach in class may be shared widely. As a student wrote in an end-of-class essay " It seems like now anytime I hear someone ... speak about the ocean, I just want to jump in and explain everything I know."  Think what impact we could make if the students explained the dangers of beach development or the degradation of ecosystems to their friends and family.
Educators have the bully pulpit, and should make use of it.  If we teach our students about human impacts, especially the issues in their home states, they may modify their own behaviors, talk with friends or even write to congress. One class will not save the world, but every bit helps.
