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Year 1 Executive Summary:  April 27, 2007

The College of Exploration (TCOE) and Ashland University support the Consortium for Leadership and its National Ocean Sciences Bowl (NOSB®) program by providing research and assessment services for a longitudinal study of the educational and career pathways of participants.
GOAL:  To identify and describe the link between NOSB participation and the educational and career pathways of the high school students in the program.
ACTIVITY DESCRIPTION:  In 2006, the research team began data collection activities with past participants identified by CORE and the current NOSB alumni database management system. 
Over year one, the researchers contacted a sample of 301 student participants.  After agreeing to participate in the study, these students provided a comprehensive set of demographic and background information on core factors related to career-path selection.  At the end of the first year of the study (spring 2007), following the transition from secondary education to college, participants were re-surveyed and invited through email to participate in online interviews to monitor changes in course and major selection, mentoring relationships, and other select career-path factors.

Data Collection

The researchers developed and piloted two questionnaires consisting of a series of selected response, multiple-choice, and open-ended response items.  

The current sample of 301 high school seniors and college students who have participated in the NOSB competition, is comprised of students from each of the 25 regions of the competition.  The students were invited to participate in the research study and provided informed consent for data collection.  Using an extensive registration form, a follow-up survey in Fall 2006, and an open-ended structured interview process in spring 2007, the researchers have collected extensive data regarding the career-selection factors identified in the literature, high school and college transcript data of STEM (Science, Technology, Mathematics, and Engineering) courses, declared majors and minors, and university enrollment.

Year 1 Findings

Of these registered students, for which substantive data has been collected via the registration portal, slightly more than 30% have provided further, explicit data through follow-up surveys and/or the email interview forms.  The majority (over 72%) of these students were multi-year NOSB participants, with the years 2003-2006 comprising the majority of respondents.  Several interesting areas of findings include: 
Career and College Choices

· 41% of the past participants Strongly Agree or Agree that NOSB participation influenced career choice. 
· 50% were in Strong Agreement or Agreement) that students’ perceptions of their own abilities was the strongest influence on career selection. The opportunity to directly experience the career, even in a very small way through community service learning, through field trips to research stations or ship-board experiences, enhanced students’ perceptions of their competence. This perception of personal capability translates as a very high factor influencing career choice.

· 39% indicated that NOSB influenced their choice of college major. 
Narrative comments from students further illustrate this influence on academic and career choices.
· I’ve always been interested in science, but NOSB exposed me to many inspiring professional scientists who solidified my desire.

· It fostered my interest in oceanography, which I am working on as a minor.  I would consider doing oceanographic research now, which I never considered before.

· I volunteered for the NOSB competition before I was in high school, which piqued my interest in oceanography.  I knew as soon as I joined my school’s team that I wanted to study some sort of oceanography in college.  I definitely attribute my choice of major (physics and physical oceanography), and ultimately my career to my participation in NOSB.

A smaller 29% of students Strongly Agreed or Agreed that NOSB participation influenced college selection.  This relatively lower response was expected, as economic, geographic, and family history factors seem to be much stronger impacts on college choice—which contains a greater diversity of options—than career choice.

Other factors identified by the students as motivators included extracurricular activities that introduced them to science and the natural world, particularly field-based or research based programs. Also mentioned were courses or classes, mentors or key adults, such as teachers or coaches, and personal interest or passion for a career. The opportunities for participants to interact with graduate students, faculty researchers and scientists through the competition seemed related to why students selected a career path, as reported by many past participants who have made these choices and are now enrolled in higher education.  

Further, respondents have a strong ethical orientation toward service and social good.  Many of these high school and college-aged young people—having demonstrated high academic ability already—have selected to pursue careers and/or college degrees in science, medicine, engineering, mathematics, teaching, and a host of other STEM areas out of a primary motivation to serve their communities and humankind generally.

Respondents reported that they had been accepted at or were enrolled at a diverse assortment of colleges, both two- and four-year, universities and technical schools/institutes.  This diversity suggests that the respondent group is widely distributed across the NOSB program, and that the recruitment or selection mechanisms which guide college selection are complex.  No single institution dominated, although 4 year institutions were clearly predominant.  A total of 48 respondents indicated they had selected or declared a college major.  Of this number, 36 indicated a variety of STEM majors.  Of this number, 15 (30%) were in biological or environmental science areas, with 21 in physical science, engineering, or mathematics/computational science areas.  Eight (17%) of the majors reported in survey one were specifically marine science, marine biology, oceanography, or ichthyology majors.  

Of particular interest to CORE is the number of students enrolled at CORE Member Institutions.  While these numbers will most certainly increase as the survey is re-administered in fall 2007, currently 15 students in the respondent pool are enrolled at 13 of the CORE Institutions.  These institutions include:

	The College of Charleston

The College of William and Mary

Massachusetts Institute of Technology

Naval Postgraduate School

Pennsylvania State University

Stony Brook University

The University of California—San Diego
	The University of New Hampshire

University of North Carolina—Chapel Hill

University of North Carolina—Wilmington

University of Rhode Island

University of Washington

Stanford University


Knowledge and Interest in the Oceans
· 87% of respondents Strongly Agreed or Agreed NOSB generated an overall interest in the oceans.
Ocean Related Hobbies and Conservation and Community Service

· 68% of respondents indicated that the competition encouraged them to develop ocean-related hobbies or to participate in conservation related community service.

· Of these, 48% Strongly Agree and Agree that ocean or science-related hobbies influenced the selection of their career or college majors.

These data are highly correlated statistically (r=.943) with the same data collected in 2002, supporting a conclusion that NOSB is directly impacting more students than just the ones who continue into STEM pipeline educational programs.

Key Adult Relationships/Mentors

The relationship between the coaches and students which is created because of the competition is an important mechanism in helping achieve NOSB’s overall education goals, specifically that of recruiting high ability students into STEM careers. These data are powerful justification for efforts to recruit, support, educate, and coordinate high school teachers as key personnel in the implementation of the NOSB.  Select data from this area include:

· 16% of respondents indicated that their parents were the most significant factor in selection of college major or career, while a higher, 31% of respondents reported that their NOSB coach was the most significant factor in career selection.

· 91% of respondents have maintained communications with NOSB team-mates.
· 78% of respondents have maintained communications with their NOSB coaches.

Discussion

NOSB’s impact on college and career plans may or may not be attributed to any single feature of the NOSB such as the competition portion, mentorship relationships, leadership development, or field and laboratory experiences.  Overall, first year results indicate that as a programmatic and life-learning experience, something credible and tangible from the NOSB experience moves many of these young people toward career and/or college commitments to STEM areas.
This study provides the researchers a platform for making substantive statistical comparisons.  It is rare in education programming to have the kind of long-term and replicated evaluation data that are increasingly available regarding the NOSB competition.  These data over time are proving highly consistent, with the correlational strength between similar items from 2000 to 2007 falling between .89 and .97—high to very high similarity of response to similar items.  While “correlation does not indicate causation,” the consistency of responses over the years does enhance the credibility of these data.  
Among the highest data correlations are student perceptions that their informal interests in science and the environment, to include life hobbies and extra-vocational interests, are directly impacted by the competition. All supporting agencies of the NOSB agree that environmental stewardship for all citizens is crucial and NOSB assessment data has consistently demonstrated this impact on high school students.

Conclusion

The findings of this new study specifically of the students demonstrates that the NOSB meets criteria identified in the literature review for effective competitions, and has in fact provided a positive influence on participants’ college and career-path decisions. These current data from this longitudinal study along with the results of NOSB’s 10 year investment in systemic assessment of programmatic impact, indicate that many of the NOSB students are integrating the knowledge and experience of the competition into longer lasting, personal and career oriented choices and pathways.

Further Plans

Following the first year of this study TCOE and the administrators of the NOSB program at the Consortium for Ocean Leadership met and evaluated future direction for this on going study. Per the results of this meeting, TCOE responsibilities for FY08 will include:

Coaches’ Study: A coaches’ study will include the design, development, administration analysis and report on a survey of the coaches’ perspectives about the impact of the Bowl on students, on their schools, and on themselves. Completion date June 2008.

NOSB Participant Case Studies: The research team will develop prototype case studies of two noteworthy NOSB alumni to highlight the impact of NOSB on students’ pursuing a science career. The case studies will be created in a web format and will be posted on TCOE’s web site and/or NOSB’s web site. The development of these case studies will provide a model for additional case studies or for expansion to use of multimedia, such as video, if funding is available at a later time. Completion date March 2008.
Longitudinal Study - Student Email Surveys :  TCOE will continue the longitudinal tracking of the NOSB alumni, continuing to monitor their college, course, and career pathways and continuing to invite new participants into the study. 2nd year report completion date October 2008.
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