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Marine and Aquatic Education (M/AE) Research has come a long way since the first set 
of abstracts was published through Ohio Sea Grant in 1991.ii At that time it was a 
struggle to identify just over 50 pieces of research that were available to serve as the basis 
of new inquiry. This update includes nearly 200 new items of research, and the sponsors 
are heartened by the range and quality of the investigations.  
 
As in the first edition, we envision the scope of M/AE by its historic definition, “that part 
of the total educational process which enables people to develop a sensitivity to and a 
general understanding of the role of the seas and fresh water in human affairs and the 
impact of society on the marine and aquatic environments” (Goodwin & Schaadt, 1977).iii 
That definition must now be followed by a primary goal of M/AE, which is Ocean 
Literacy.iv An ocean literate person is one who 
• understands the Essential Principles and Fundamental Concepts about the functioning 

of the ocean; 
• can communicate about the ocean in a meaningful way; and 
• is able to make informed and responsible decisions regarding the ocean and its 

resources.  
 
For those who are educating about fresh water, the goals are no less lofty, beginning with 
understanding of the watershed and the importance of fresh water to life on Earth. While 
there is no one set of principles and concepts that deal with fresh water, there is guidance 
in COSEE’s Great Lakes Literacy Principles, the Environmental Literacy Council, and 
NEETF’s Environmental Literacy principles. 
 
What do the research abstracts say about changes in the field? 
 
Regardless of the specific water interest expressed in the Abstracts compiled here, it is 
obvious that studies of M/AE derive from and inform many disciplines besides ocean 
studies. The original set of Abstracts had references from only 9 journals. In this new 
volume, there are research abstracts from 40 journals representing not only science 
disciplines and education but also social sciences, technology, young investigators, and 
management.  
 
Likewise, the pool of researchers has expanded since 1990, when 47 authors, including 
one organization (UNESCO) were writing about research in M/AE. The 2010 collection 
is the work of 345 authors, including 23 organizations. By 1990 there were 6 individuals 
contributing multiple research works, and in 2010 there were 47 multi-contributors. 
 
M/AE topics were the subject of 18 theses and/or dissertations by 1990, but that number 
increased to 51 between 1990 and 2010. We sincerely hope that these researchers will 
publish their findings and become regular contributors to the field. 
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What kinds of studies are included? 
The literature selected for this volume is limited to M/AE research

• preK-16 classroom education or students, 
 concerning 

• classroom teachers, both in-service and pre-service, 
• informal education, audiences and educators, 
• adults and the “general public,” 
• science education principles applied in a marine/aquatic context, 
• data summaries and meta-analyses with their implications for the field, and 
• program descriptions with evaluation data relevant beyond the program. 

For numerous reasons, primarily related to preparation time and access to resources, but 
also to broad applications and relevance for ocean literacy, we chose not to include: 

• Program descriptions with data relevant only to the program, 
• Curriculum descriptions/development with evaluation data relevant only to the 

program, 
• Recreation-based research, unless relevant to target topics, 
• Concept papers based outside of a research context [“think pieces”], 
• Subject matter of rivers/streams unless associated with coastal watershed, 
• Maritime trades education, and  
• Military education [of marines]. 

 
Our plan was to confine the search for entries to the publication years 1990-2009, adding 
20 years to the existing abstract set. In reality, some works from earlier years and from 
2010 surfaced and could not be ignored, so they are also included. It is very likely that 
some worthy entries were not found at all, and the editor hopes that a mechanism for 
updating can be found so that the set retains its value to new scholars in the field by 
growing as the body of research expands.  
 
What information is included? 
The full database was developed with EndNote  X1 (www.endnote.com), an application 
used by many scholars in the social sciences. It includes typical information used in 
literature citations: author, date, title, journal or book, volume, issue, pages.  In addition, 
EndNote classifies entries by publication type, such as whether an abstract is from a 
book, journal article, thesis, proceedings, or report, all with additional information 
characteristic of that kind of publication.  
 
The editor of this work supplied keywords for each entry. The keyword list grew as 
abstracts were added. The list is not exhaustive but includes variables explored, location 
[if relevant to the research], target audience/sample, and how research was done [survey, 
Q, interview, etc.].  
 
Abstracts do not follow a standardized format as in the previous volume. They were 
written by authors of the original work, where available, and have generally been 
reported here unmodified. Initials following an abstract indicate another abstractor 
besides the original author, perhaps an ERIC associate or the editor of this collection 
[RF]. 
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Where can the literature be accessed? 
In most cases we limited entries to journals, e-journals, reports accessible via the Internet, 
and published proceedings. The complete reference in the html and print version of the 
abstracts should provide enough information to access the full report. A few documents 
were included that are clearly relevant but did not have complete information. Some 
journals do not publish abstracts; others provide digital access only for a limited number 
of volumes [not back to 1990]. We’ll continue to search for those, but invite you to send 
information if you find it first! 
 
The theses and dissertations were accessed through the ProQuest database, which 
requires a subscription that most universities will have. Other dissertation abstract 
databases should also include these works. 
 
How do I search the database? 
In all versions the abstracts are alphabetical by the primary author’s last name. The 
EndNote file can be downloaded for full search capability if you have the software. This 
is the recommended search method. It does not constitute an endorsement of EndNote 
over other software, just an acknowledgement of the level of use of that program in 
academic settings. An html version of the file was exported for web use, and a pdf file is 
also available [prints to 98 pages]. If these versions are being searched, use your 
computer’s “FIND” function to search by publication type, keyword, journal, or author.  
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Adelman, L. M., Falk, J. H., & James, S. (2000). Impact of National Aquarium in 
Baltimore on visitors' conservation attitudes, behavior, and knowledge. 
Curator, 43(1), 33-61. 

Citations in APA format: 

Anderson, D., Lawson, B., & Mayer-Smith, J. (2006). Investigating the impact of 
a practicum experience in an aquarium on pre-service teachers. Teaching 
Education, 17(4), 341-353. 

Andrews, K. E., Tressler, K. D., & Mintzes, J. J. (2008). Assessing Environmental 
Understanding: An Application of the Concept Mapping Strategy 
Environmental Education Research, 14(5), 519-536. 

Arvai, J. L., Campbell, V. E. A., Baird, A., & Rivers, L. (2004). Teaching students 
to make better decisions about the environment: lessons from the decision 
sciences. The Journal of Environmental Education, 36(1), 33-44. 

Ballantyne, R. (2004). Young students' conceptions of the marine environment 
and their role in the development of aquaria exhibits. GeoJournal, 60(2), 
158-163. 

Ballantyne, R., Packer, J., Hughes, K., & Dierking, L. (2007). Conservation 
learning in wildlife tourism settings: lessons from research in zoos and 
aquariums. Environmental Education Research, 13(3), 367-383. 

Bar, V. (1989). Children's views about the water cycle. Science Education, 73(4), 
481-500. 

Bar, V., & Galili, I. (1994). Stages of children's views about evaporation. 
International Journal of Science Education, 16(2), 157-174. 

Barney, E. C., Mintzes, J. J., & Yen, C-F. (2005). Assessing knowledge, 
attitudes, and behavior toward charismatic megafauna: The case of 
dolphins. The Journal of Environmental Education, 36(5), 41-55. 

Barraza, L., Ugalde, G., & Alvarado, J. (2001). Children's knowledge and 
attitudes towards sea turtles in Colola, Michoacan, Mexico. Paper 
presented at the 21st Annual Symposium on Sea Turtle Biology and 
Conservation, Philadelphia PA. 

Baustian, M. M., Bentley, S. J., & Wandersee, J. H. (2008). Innovative 
Assessment Tools for a Short, Fast-Paced, Summer Field Course. Journal 
of College Science Teaching, 37(6), 37-43. 



Belden Russonello & Stewart. (1999). Communicating about ocean health and 
protection (http://www.theoceanproject.org/images/doc/final_report.pdf) 

Belden Russonello & Stewart. (1999). The Ocean Project: Highlights of National 
Survey  (http://www.theoceanproject.org/images/doc/summary.pdf) 

Belden Russonello & Stewart, & American Viewpoint. (1999). Review of existing 
public opinion data on oceans. Providence RI. 
(http://www.theoceanproject.org/images/doc/review.pdf) 

Bircher, L. (2002). Survey of In-service teachers who have taken F.T. Stone 
Laboratory Courses: Outcomes and Impacts. Columbus OH: Ohio Sea 
Grant, The Ohio State University. (Document Number OHSU-TD-105) 

Bishop, K., & Walters, H. D. (2003). The Sustainable Seas Expedition: An Impact 
Assessment of an Online Teacher Education Program Funded by the 
National Geographic Society. Current: The Journal of Marine Education, 
18(4), 18-27. 

Bishop, K., & Walters, H.D. (2007). The National Ocean Sciences Bowl: 
Extending the reach of a high school academic competition to college, 
careers, and a lifelong commitment to science. American Secondary 
Education 35(3), 63-76. 

Blanchard, M. R. (2006). Assimilation or transformation? An analysis of change 
in ten secondary science teachers following an inquiry-based research 
experience for teachers. Florida State University, Gainesville, FL. 

Briseno-Garzon, A., Anderson, D., & Anderson, A. (2007). Adult learning 
experiences from an aquarium visit: The role of social interaction in family 
groups. Curator: The Museum Journal, 50(3), 299-318. 

Briseno-Garzon, A., Anderson, D., & Anderson, A. (2007). Entry and emergent 
agendas of adults visiting an aquarium in family groups. Visitor Studies, 
10(1), 73-89. 

Brody, M. (1995). Development of a curriculum framework for water education: 
educators, scientists and resource managers. The Journal of 
Environmental Education, 26(4), 18-29. 

Brody, M. (1996). Assessment of student environmental science knowledge 
related to Oregon's marine resources. The Journal of Environmental 
Education, 27(3), 21-27. 

Brody, M. J. (1993). Student understanding of water and water resources: A 
Review of the Literature. Unpublished manuscript. ERIC ED361230 

Brody, M. J. (1993). A comparison of Maine and Oregon students' science 
knowledge related to marine science and natural resources. Unpublished 
manuscript. ERIC ED359228 
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Brody, M. J. (1994). Student science knowledge related to ecological crises. 
International Journal of Science Education, 16(4), 421-435. 

Brody, M. J., & Koch, H. (1989-90). An assessment of 4th-, 8th, and 11th-grade 
students' knowledge related to marine science and natural resource 
issues. The Journal of Environmental Education, 21(2), 16-26. 

Brothers, C. C. (1990). Impact of television on public environmental knowledge 
concerning the Great Lakes. Unpublished research, The Ohio State 
University, Columbus OH. 

Brothers, C. C., Fortner, R. W., & Mayer, V. J. (1991). The impact of television 
news on public environmental knowledge. The Journal of Environmental 
Education, 22(4), 22-29. 

Brylske, A. F. (2000). The effects of analogy-based instruction on concept 
learning and retention in a non-formal coral reef ecology program. Florida 
Institute of Technology. 

Cava, F., Schoedinger, S., Strang, C., & Tuddenham, P. (2005). Science content 
and standards for Ocean Literacy: A report on Ocean Literacy. 
(http://www.coexploration.org/oceanliteracy/documents/OLit2004-
05_Final_Report.pdf) 

Christensen, A. (2007). A study of whale watching visitors’ cognitive constructs in 
relation to a whale watching outreach program: an assessment of past 
experience, value orientations, awareness of actions, and conceptual 
knowledge structure. Oregon State University, Corvallis, OR. 

Cottrell, S. P. (2003). Influence of sociodemographics and environmental 
attitudes on general responsible environmental behavior among 
recreational boaters. Environment and Behavior, 35(3), 347-375. 

Crawford, T., Kelly, G. J., & Brown, C. (2000). Ways of knowing beyond facts and 
laws of science: An ethnographic investigation of student engagement in 
scientific practices. Journal of Research in Science Teaching, 37(3), 237-
258. 

Crook, A., & Zint, M. (1998). Guide to fisheries education resources for grades K-
12. (B. American Fisheries Society, MD 
(www.fisheries.org/afs/docs/cert_youth.pdf) 

Crook, A., Zint, M., & Babey, G. (1998). Working with what we have to identify 
what we still need: An AFS review of fisheries education materials for 
youth. Paper presented at the American Fisheries Society conference, 
Hartford CT. 

Cudaback, C. (2006). What do college students know about the ocean? EOS, 
87(40), 418, 421. 
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Cudaback, C. (2009). Some observations on the impacts of marine education. 
Current: The Journal of Marine Education, 25(2), 34-35. 

Day, E. A. (1999). A comparison of the conceptual change model and a 
traditional model of instruction for teaching undergraduate marine science 
laboratory courses. University of South Carolina, Columbia SC. 

Dickerson, D. L., & Dawkins, K. R. (2004). Eighth grade students' understandings 
of groundwater. Journal of Geoscience Education, 52(2), 178-181. 

Dimopoulos, D. I., & Pantis, J. D. (2003). Knowledge and attitudes regarding sea 
turtles in elementary students on Zakynthos, Greece. The Journal of 
Environmental Education, 34(3), 30-38. 

Dimopoulos, D. I., Paraskevopoulos, S., & Pantis, J. D. (2009). Planning 
educational activities and teaching strategies on constructing a 
conservation educational module. International Journal of Environmental 
and Science Education, 4(4), 351-364. 

Eidietis, L., LaPorte, E., & Rutherford, S. (2008). A comparative analysis of online 
learning materials aimed toward integrating Great Lakes science into the 
K-8 classroom. Journal of Geoscience Research 58(3), 213-220. 

Eidietis, L., & Rutherford, S. (2008). Survey shows ocean science not taught 
often enough. NSTA Reports, 20(3), 14. 

Evans, K. L. (1997). Aquaria and marine environmental education. Aquarium 
Sciences and Conservation, 1(4), 239-250. 

Falk, J. H., & Adelman, L. M. (2003). Investigating the impact of prior knowledge 
and interest on aquarium visitor learning. Journal of Research in Science 
Teaching, 40(2), 163-176. 

Falk, J. H., Heimlich, J., & Bronnenkrant, K. (2008). Using identity-related visit 
motivations as a tool for understanding adult zoo and aquarium visitors' 
meaning making. Curator, 51(1), 55-79. 

Falk, J. H., Reinhard, E. M., Vernon, C. L., Bronnenkant, K., Deans, N. L., & 
Heimlich, J. E. (2007). Why zoos & aquariums matter: Assessing the 
impact of a visit to a zoo or aquarium [Electronic Version]. Silver Spring 
MD: Association of Zoos and Aquaria. 
(http://www.aza.org/ConEd/Documents/Why_Zoos_Matter.pdf) 

Farrell, T. A., & Ollervides, F. (2005). The School for Field Studies Centre for 
Coastal Studies: A case study of sustainable development education in 
Mexico. International Journal of Sustainability in Higher Education, 6(2), 
122-133. 

Fedler, Anthony J., Ed.,. (2001). Defining best practices in boating, fishing, and 
stewardship education. Alexandria VA: Recreational Boating and Fishing 
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Foundation. 

Feltham, N. F., & Downs, C. T. (2002). Three forms of assessment of prior 
knowledge, and improved performance following an enrichment 
programme, of English Second Language biology students within the 
context of a marine theme. International Journal of Science Education, 
24(2), 157-184. 

Flint, K. J. (1991). Outdoor environmental education: Its effect on high school 
students' knowledge and attitudes. California State University, Fullerton, 
Fullerton CA. 

Fortner, R. W. (1990). Broadcast media contributions to marine and aquatic 
education. Paper presented at the AAAS Annual Meeting. from 
www.eric.ed.gov/ERICWebPortal/recordDetail?accno=ED325322  

Fortner, R. W. (1990). What research says to marine education: Impact of an 
estuary visit. Current: The Journal of Marine Education, 10(1), 25-27. 

Fortner, R. W. (1998). Sea Grant: Enhancing K-12 education. Current: The 
Journal of Marine Education, 15(1), 8-13. 

Fortner, R. W., Bircher, L. M., White, S., Duan, H., Genzman, P., Lippman, B., et 
al. (2003). Teacher Education at Stone Laboratory: Program description, 
literature setting, and impact on educators. Columbus OH: Ohio Sea 
Grant, The Ohio State University. (OHSU-TB-067) 

Fortner, R. W., & Corney, J. R. (2002). Great Lakes Educational Needs 
Assessment: Teachers' Priorities for Topics, Material & Training. Journal 
of Great Lakes Research, 28(1), 3-14. 

Fortner, R. W., Corney, J. R., & Mayer, V. J. (2005). Growth in student 
achievement as an outcome of inservice education using Standards-
based infusion materials. In B. Simmons (Ed.), NAAEE Monograph 2: 
Preparing effective environmental educators (pp. 73-90). Washington DC: 
North American Association for Environmental Education. 

Fortner, R. W., & Lahm, A. C. (1990). Research program outreach into the 
classroom: An Estuarine Research Reserve program. The Journal of 
Environmental Education, 21(1), 7-12. 

Fortner, R. W., & Mayer, V. J. (1991). Repeated measures of students' marine 
and Great Lakes awareness. The Journal of Environmental Education, 23, 
30-35. 

Fortner, R. W., Mayer, V. J., Brothers, C. C., & Lichtkoppler, F. R. (1991). 
Knowledge about the Great Lakes environment: A comparison of publics. 
Journal of Great Lakes Research, 17(3), 394-402. 

Fortner, R. W., & Meyer, R. L. (2000). Discrepancies among teachers' priorities 
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for and knowledge of freshwater topics. The Journal of Environmental 
Education, 31(4), 52-53. 

Fraser, J., & Sickler, J. (2007). AZA Professionals Survey: Knowledge and 
Perceptions about Assessing the Value of Zoos and Aquariums. Wildlife 
Conservation Society 
(www.theoceanproject.org/resources/environmental.php)  

Fraser, J., & Sickler, J. (2008). Visitors' preconceptions about zoos and Aquaria. 
Journal of the AZA( April), 16-19. 

Fraser, J., & Sickler, J. (2009). Measuring the cultural impact of zoos and 
aquariums [Electronic Version]. In International Zoo Yearbook (Vol. 43, pp. 
103-112): Blackwell Publishing. 

Gil, M. J., & Martinez, B. (1999). The oceans: Are they an inexhaustible mine of 
resources? - The use of multimedia to investigate ecological concepts. 
Paper presented at the Second International Conference of the European 
Science Education Research Association.  Research in Science 
Education: Past, Present, and Future from 

Giles, S. A. (1999). Ocean conservation: A baseline study of knowledge and 
attitudes of fifth graders. San Jose State University, San Jose, CA. 

http://www.ipn.uni-
kiel.de/projekte/esera/book/allf.htm  

Gillan, A. (in progress). Impetus and Barriers to Teaching Ocean Literacy: A 
Perspective from Landlocked Middle School Science Teachers. Purdue 
University. 

Gough, A. G., & Robottom, I. (1993). Towards a socially critical environmental 
education: water quality studies in a coastal school. Journal of Curriculum 
Studies, 25(4), 301-316. 

Greely, T. (2008). Ocean literacy and reasoning about ocean issues: The 
influence of content, experience and morality. University of South Florida. 

Griffin, M. M. (1986). Effect of field-based coastal geology courses on attitudes 
and cognition of precollege science teachers (South Carolina) University 
of South Carolina, Columbia SC. 

Hammer, M. A. (2001). Bringing ocean science to the classroom through 
technology:  A case study of the TOPEX/Poseidon educational program 
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Developing and implementing an effective public outreach program.  EOS, 
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Healy, G. F. (2005). Assessment of secondary student attitudes and 
achievement in marine science using ArcViewRTM GIS technology. 
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University of South Carolina, Columbia SC. 
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Howick, T. S. (1991). Case study of a sixth-grade class using Marine Science 
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