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1. INTRODUCTION

in 1875, the Columbus Council of the Navy League
of the United States provided a grant to the Ohio
State University in support of a state survey 1o
determing the level of understanding of marine
information among the public school children of
Ohio. in addition it supported a summer workshop
in the Humanities of the Seas conducted for teachers
in Ohio schools. Thirty teachers participated from all
over the state. These evenis marked the beginning of
the program in Marine and Agqualic Education now
conducted through Ohio Sea Grant. They in turn led
to the development of the Ohio Sea Grant Education
Program. In the process of its development, a
particular organization and philosophy has been
implemented that may be of interest as a mode! for
other Sea Grant Education programs and indeed for
other programs seeking to improve education in any
area of concern. This monograph has been designed to
provide a detailed explanation of the organization
and philosophy of the program and the rationale used
in each of its elements. In addition a detailed
description of the methods and results of extensive
evaluation efforts are included.

Although there has been some attention to
curriculum development and teacher training in
the national Sea Grant program, funding for Sea
Grant education programs has most often focused on
higher education and vocational and technical
education ({(Fortner, 1984). Few Sea Grant
organizations have targeted K-12 education as a
priority area for development. Seldom are educators
with training and experience at the elementary and
secondary school levels, in teacher education and
curriculum  development, and also in nonformal
public education involved in program development
and supervision. These factors have led by and large
to a lack of program philosophy and direction in Sea
Grant education programs. In many cases this has
resulted in poorly coordinated efforts which led to
duplication and the failure to institutionalize
programs. As a result programs disappear after Sea
Grant funding is terminated. Although there have
been some exceptional efforts in education that are
having and will continue fo have an effect upon
elementary, secondary and higher education in
certain states, with proper program organization
and emphasis there could be many more effective
programs. We hope that this monograph will provide

some insight into such effective program formats
and thereby help to improve Sea Grant education
programs in the future.

Part of the uniqueness of the Ohio Sea Grant
Education program may lie in the fact that it was the
first component funded in Ohio Sea Grant and led to
the development of the other two components:
Advisory Service and Research. This has given the
education program a certain standing within the Sea
Grant program office locally and nationally and
therefore a stronger voice in policy and funding
decisions. This is further institutionalized by the
fact that education has been established as a separate
program on equal standing with advisory service and
research {see Figure 1-1). The education coordina-
for is a member of the seven person execulive
committee of Ohio Sea Grant and therefore shares in
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B. Separate and equal component (as in Ohio).

Eigure 1

Pltacemant of Education Compeonants in
Two Ditterert Models of Sea Grant Organization.

the responsibility for developing and implementing
overall program policies. Even this would not ensure
ihe effective organization of the education program
except for the fact that trained and respecied science
educators, Dr. Victor J. Mayer and Dr. Rosanne W.



Fortner, have functioned as the education coordina-
tors. Their backgrounds have provided a basis in
experience and creativity that has produced programs
attuned to the needs and organization of Ohio schools
and adaptive to opportunities in nonformal
educational institutions and the mass media. For
formal education, close relationships have been
established between the education program office, the
Ohio Department of Education, the Environmental
Education Office of the Ohio Department of Natural
Resources and local school systems. In addition
communication has been established with other Sea
Grant educators in the Great Lakes Region. Only the
lack of funding has prohibited the further develop-
ment of productive channels of cooperation through
a Great Lakes Education Network. Nonformal thrusts
have introduced educational ventures with central
Ohio radio stations, interactive cable telgvision
(Warner QUBE), the Cousteau Society, Old Woman
Creek Natioan! Estuarine Research Reserve and
Columbus’ Center of Science and Industry. Expansion
of these relationships promises opportunity for
additional public education activities.

ESTABUSHMENT OF EDUCATION PROGRAM
PRIORITIES

In establishing program priorities a basic
question was asked to guide priority identification.
With limited resources, what type of education
program would have the greatest impact on the
largest number of Ohio citizens? The instilutions
with the most prolonged contact with the largest
number of families in any state are the pre-college
schools. Through them an effective program would
not only contact the students, but the adults in their
tamilies as well. A program focused on the schools
would also impact every county in the state and not be
restricted to those served by advisory service
offices which are located only along the Lake Erie
coast. Once schools are adequately served with
appropriate maring and aquatic education programs a
base of .support will have been established for
movement into other levels and kinds of education.
Following the rationale of serving the largest
citizenry possible with initiat efforts, the program
could expand to serve the informal education
institutions, such as museums, and explore uses of
the mass media for public awareness.

While these first-served organizations can
function to build aquatic awareness among Ohio
citizens as a priority within Sea Grant, it was not
forgotten that there also needed 1o be a career
component to the program. What needs exist for
training programs focused on careers in  marine
science for Ohio citizens? This was a difficult
question to answer, and one which still has not been
resolved. This was clearly a second order priority,
however. in other Sea Grant programs by contrast
career training was and is the major focus of Sea
Grant Education efforts. Because of Chio's inland
location, the strength of existing limnology and
fishery programs in higher education and the
availability of marine career programs at other Sea
Grant institutions, the major focus of Ohic Sea Grant
was and probably will remain on aquatic awareness
programs.

INTTIATION OF EFFORTS

With the schools identified as the first priority

for a Sea Grant education program, the next
question was how to eflectively incorporate
information of interest to Sea Grant into school

curricula. Work with the Humanities of the Seas
programs in 1976 through 1978 revealed few
cursiculum materials available for teaching marine
and aquatic concepts to inland schools. These
Humanities programs were teacher education
workshops. Without teaching materials to  present
to the teachers, however, the effectiveness of the
workshops, as indicated by the inclusion of new
concepls into the teacher participants curricula,
was minimal. Experience with these and other
programs indicated that teachers simply do not
have the time, nor in many cases the ability, to
develop their own teaching materials in fields that
are new 1o them. Therefore it was felt that the first
step in a broad awareness program for Ohio was to
develop teaching materials that could be used in
the state. The OEAGLS project (Oceanic Education
Activities for Great Lakes Schools) was initiated
with Sea Gramt funding in 1977 as the first project
of Ohio Sea Grant.

Decisions were made on the grade level and
format for the materials based on information
generated through studies sponsored by the National
Science Foundation (NSF) and from experience
with previous curriculum development efiorts, such




as the Crustal Evolution Education Project (CEEP),
a program conducted through the National Association
of Geology Teachers (Mayer and Stoever, 1978)
for developing supplemental curriculum materials
for earth science classes. Studies indicated a dramatic
drop-off of interest in science among children,
especially among girls and minorities, during the
middle school years. This decline in interest was of
concern for tha directorate of the NSF. As a result,
meost of thaeir education efforts in the mid and late
19708 were directed at improving teaching matsrials
and teacher backgrounds at the middle school level.
The OEAGLS project was likewiss focused on grades
5 through 9 to assist Chio schools in improving
curricula used during those critical years.

Since marine and aquatic education involves
content from a variety of scientific fields, the
humanities and the social sciences, its successful
implementation into the school curriculum needed to
be accomplished within an interdisciplinary
framework. In the middle school years students are
becoming old enough to handle more sophisticated
information, yet most schoo! programs are organized
in such a way that teachers can easily teach in an
interdisciplinary format. For example, many middle
schools use a "house” approach where four academic
teachers have the same group of children, The
teachers meet periodically to dstermine the class
schedule for those students and what is to be taught
during a given period of time. Such joint planning
facilitates the use of team teaching and the
development of interdisciplinary courses. This was
another reason for choosing the middle school years
as a focus for Ohio Sea Grant efforts. Also,
following 8th or 9th grade, the curriculum begins
to diverge, with course options being offered to
students. The middie school therefore is the lasl
fime 10 have all students enrolled in a given course as
a "captive audience" for marine education facts and
concepts.

Experience with the implementation of "new"
curricula during the advent of the National Science
Foundation sponsored curriculum development
efforts, and subsequent experience with schools,
indicated the difficulty of inserting new materials
into existing curricula (Helgeson, et al, 1978).
Teachers by and large are satisfied with what they
are doing in the classroom. They are not looking for a

new curriculum, or even for major new wunits to
teach. The concept of infusion therefore was adapted
from efforts of the Crustal Evolution Education
Project as a guiding theme for the development of
OEAGLS materials. Instead of producing units, seli-
contained, short and supplementary modules were
designed. These focused on concepts already taught
in the curriculum, but imbedded them in a marine
and Lake Erie, or Great Lakes, context. A module
on shipping, for example, uses data from the Port of
Toledo to develop ideas related to the worldwide
involvement of Ohio in commerce. “Pollution in
Lake Erie” uses articles from 1970 and 1980 for
two language arts activities--reading in the science
content area and critical reading.

Each module was designed to take only a few days
of class time. A combination therefore of familiar

Fifth graders study a "plankton sample”
during OEAGLS estuary activity.

concepts and the short time necessary for the full
treatment of each topic facilitates the use of the
materials and their incorporation into existing
curricula. To further facifitate use of the materials
teachers need to have information beyond what is
normally included in a student guide. Therefore a
fully detailed teacher guide was developed for each
activity. The guides included descriptions of the
necessary materials and where they could be
obtained, answers to questions in the student guide
and background information necessary for the
teacher to understand the topic. Such fully detailed
guides also decrease the necessity for teacher
training in the use of the activities. A project
incorporating these concepts was prepared and
submitted with the 1977 Ohio Sea Grant proposal.




2. THE DEVELOPMENT PROCESS

Advisory Committee. Soon after the announcement
of the grant an advisory committee was named to
assist in overseeing the project. The primary
functions of the commitiee were to establish
priorities for topics of the activities, 1o help in
identifying resource persons, and to review the
content of the activities for accuracy, relevance
and appropriateness. Individuals on the committee
represented the Ohio Department of Natural
Resources, the Chio Department of Education, the
Navy League of the United States, the Departments of
Geography and Naval Science of the university and
the Center for Lake Erie Area Research. The
commitiee had several meetings to discuss general
policy, but its primary mode of operation was for
its members to serve in individual consulting roles
with the principal investigator in deciding policy
issues as they arose and in identifying individuals
to aid in the development of certain topics and to
review materials as they were developed.

Identification of topics. The development process

was initiated with the identification of broad topic
areas. This was done on a tentative basis in the
proposal based upon the principal investigator's
knowledge of the school curricula, experience with
teacher workshops, and knowledge of research being
conducted on the Great Lakes. These topics were
reviewed and modified at the first advisory board
meeting and then ranked by the members in order
of priority for development. Subsequently the
principal investigator and his two project assistants
"braln stormed® more specific subjecis within those
broad topics that the board ranked as being most
important. These more specific topics then became
the bases for the development of activities during the
first year of the project and provided guidance for
the identification of activity topics in subsequent
years as well.

Cregtion of activities. Once topics were identified,
several different processes were used for the initial
development of an activity. Cne such process started
with activities that had been developed by teachers as
course projects for the three Humanities of the Seas
workshops conducted with Navy League sponsorship.
Another process used during the first year involved a
leacher seminar on QEAGLS development. Eight
teachers were enrolled for three hours of graduate

credit. They met once a week during the University's
Winter Quarter, 1978. Each meeting included a
presentation on a priority development topic by a
content expert. The experts included, among others,
a geologist with the Ohio Department of Natural
Resources who discussed his studies of beach erosion
along the lake, a meteorologist from the Cleveland
weather station of NOAA who discussed the weather
and climate effacts of the lake, and a geographer from
the university who discussed the effect of waterways
on the settlement of Ohic. Each of the teachers
identified a topic area and designed an activity
relating to that topic using the resources of the
developing Marine and Aquatic Education Resource
Center as a suppont library. Eleven of the activities
were started in one of these two ways.

-

Curriculm development seminar produced some activitios,

Beginning the second year greater initiative
for activity development occurred within the
project staff itself. This was in a large part due to
the amrival on the staff of a professional qualified
in Marine Education, Dr. Fortner. This change in
procedures was also in part a response to the need to
develop topics on emerging issues such as the PCB
problem in the lakes. A fourth process used in three
cases was the designation of either a teacher or a
researcher on lake problems to initially develop an
activity.

The original draft of any activity idea was
submitted to a second and often a third person for
revision and editing. If initlally developed by a
teacher, then one of the project staff completed




this second step. If started by a member of the
project staff, then usually a teacher was asked to
review the activity.

Taachar Dorothy Briss originated
*We Have Met the Enemy" for OEAGQLS.

At various stages in the writing, content experts
were consulted for additional information, for
raferences to research that could assist in developing
the content of the aclivity, and for opinions on the
appropriateness of information.

Formative Evaluation. When reviews by critic
teachers were completed a different teacher was
identified and asked to use the activity with his/her
classes. The teacher was identifled by the
principal investigator, based on his experience with
leachers In local schools and through
recommendations by his colleagues at the university
and in the local school systems. An important
criterion used in selection of teachers was the
teacher's ability to identify strong and weak poinis
in instructional programs.

Each activity was systematically evaluated through
ils use in the selected teacher's classes. Multipie
choice items were developed to assess whsther the
objectives of the activity were met {Appendix A).
These items wers given fo the students prior to the
use of the activity and then again following Hs
completion. The resulls were analyzed to identify
any areas of low achievement. if such areas were
found, tha related objectives were examined and the
sections of the activity relating to those objectives
were analyzed for problems.

Students tested OEAGLS belore linal dralts were prepared.

in addition, students in the pilot classes responded
1o three attitude items. Their responses waere
analyzed to determine the interest level, difficulty
and clarity of the activity. If problems were
indicated. the activily was examined for ways in
which it could be made more appealing or clearer to
students. In addition to evaluation through test data,
the teacher was asked !o critigue the activity and its
various components using a standard form provided
by the project (Appendix B).

Perhaps the most useful component of the
evaluation process was the visits to the pilot classes
by one of the two principal investigators. They were
able to observe student reactions to the activity,
interview selected students and discuss the activity
parsonally with the teacher.

All of the information from the evaluation process
was then used to rewrite the activity. If very
extensiva rewriling was necessary then the aclivity
was retested in another classroom. The tina! stage
in evaluation was the submission of the activily to
a content expert who provided a final review of the
accuracy of the subject matter. After adjustments
made necessary by the content review were
completed, the activity was then ready for
distribution 10 teachers.

For many of the activities there continues 10 be
an ongoing formative evaluation process. As activities
are used in workshops, teachers note ways in which
they can be improved. When the supply of an activity
is exhausted, it is revised before reprinting 1o take
into account suggestions by teachers.



The extensive and many faceted formative
evaluation system used for OEAGLS has been more
completely documented in a case study of the program
written by Gregery Rhodes as a portion of his
doctoral dissertation at Indiana University (Rhodes,
1983, Appendix C).

ASSESsASssssssaEs2A



3. DISSEMINATION PROGRAMS

When the OEAGLS project was first proposed it
was realized that there had to be a dissemination
process to follow the development program. Since
the format of the materials and the philosophy
behind their development precluded publication by a
commercial publisher, some mechanism had to be
provided to make the materials known to Ohio
teachers and to get them into their hands for use. This
dissemination program 1{ook the form of a planned
and coordinated series of workshops conducted over
the three year period immediately following 1he
completion of the OEAGLS Project in 1980.

ACTIVITIES DURING DEVELOPMENT PROCESS

Actually dissemination started as a part of the
development process since educators were made
aware of the availability of materials through a
newsletter started during the second year of the
project (Appendix D). Its publication continued
uninterrupted until budgetary cuts required its
curtailment in 1986. Entitled Middle Sea, it reached
at its peak a quarterly distribution of about 2000
copies primarily in Ohio. Each of the OEAGLS was
described in the newsletter upon its completion.
Periodically selected activities were further
described as they may have related to a feature
article in the newsletter. Early in the project
Midddle Sea was a primary means of making teachers
aware of thetr availability, and  each issue
resulted in a flurry of orders for new activities.
After all activiies were completed a catalog was
written that included activity descriptions, a
description of the development process and lists of
authors and project personnel. in 1985, this catalog
was superseded by an informational brochure and
order blank published by the Ohio Sea Grant central
office (Appendix E).

As materials became available, interest in their
use was generated along Lake Erie through the work
of the Ohio Sea Grant advisory agent. Many activities
were disseminated through that office and through
workshops organized by the agent. The principal
investigators also accepted any opportunity to make
presentations at teachers' meetings anywhere in the
state. OEAGLS were invariably used in the workshops
and presentations. Programs are given at school
system inservice days, regional meetings of the Ohio

Education Association, and annual meetings of state
science and social studies organizations. In addition,
presentations have been made by the principal
investigators at national and regional meetings of the
Nationa!l Science Teachers Assoctation and national
meetings of the National Marine Educators
Association, the North American Association for
Environmenta! Education and the American
Educational Research Association. Such presentations
continue through the present (1987). During the
latter two years of the development project, these
measures resulted in the distribution of several

thousand copies of 1he OEAGLS materials.

Advisory agent Fred Snyder working with
students at Oid Wornan Creaek estuary.

As another element of the dissemination process,
activities are published in a form that readily
facilitates their inexpensive use by teachers. Only
single copies are provided to teachers, who are then
encouraged to have as many copies reproduced as
necessary. To facilitate this all materials are printed
in high contrast black and white. lllustrations are
line drawings with occasional black and white
photos and art work. This type of publication also
facilitates a second method of dissemination through
national microfiche based information dissemination
networks. All activities have been included in both
the Educational Resources Information Center (ERIC)
and the Marine Educaiion Materials System (MEMS).
Both systems provide computer searches for
materials. The ERIC system also publishes abstracts
of the materials in a monthly publication Resources
in_Education. Most colleges and universities maintain
ERIC microfiche collections as do state departments
of education. Through these dissemination methods




the materials are made available throughout the
country at no cost to the project. From 1985
through 1988 all activities are being reprinted using
desk-top publishing techniques. Based upon
comments by teachers, answer sheets have been
developed so that a teacher needs to reproduce only
one classroom set of the activity books, which can be
used by several sets of students, each having their
own answer sheets,

INFUSION PROGRAM

Enough experience has been gained with
curriculum development projects, especially those
funded by the Nationa! Science Foundation through
the 1960's and '70's, to demonstrate the
necessity of well planned and executed dissemination
programs. This was realized from the inception of
the OEAGLS development project and led to the
early design and proposal for a dissemination
program later referred to as the Infusion Program.
This program was conceived as a three year cycle
to promote awareness of the materials throughout the
State of Ohio. It was designed lo systematically
introduce the materials 1o avery section of the state
through a series of awareness workshops and to
develop a cadre of well trained teachers centered
in the major metropolitan areas of the stale
through a series of implementation workshops. The
program was designed with the cooperation of the
Ohio Department of Education. The co-principal
investigator on the project during its first year and
ons-half was Dr. John Hug, Coordinator of
Environmental Education for the Department.

The two components of the program were
designated the awareness component and the
implementation component. The first was intended to
develop broad awareness ameng teachers and
administrators across the State of Ohio regarding the
objectives of marine and aquatic education and a
knowledge of the materials available for use in
teaching toward those objectives, especially the
OEAGLS materials. The implementation component
was intended for in depth training of teachers to
provide them with information and resources 1o
implement marine and aquatic education in their
classrooms. Many of these teachers could then
serveas members of a trained cadre who could be
called upon to assist others in such an effort.

The objectives of the awareness component as
stated in the proposal ware to:

a. Create an awareness of marine and aquatic
education among schocl adminstrators,
supervisors, and teachers.

b. Disseminate examples of curriculum materials
available in marine and aquatic education.

¢c. Create an awareness of marine and aquatic
education among selected educators in Ohio
colleges and universities.

These objectives were to be reached through several
program slements:

a. The establishment of a marine and aquatic
education awareness program through the Ghio
Department of Education.

b. The planning and implementation of a statewide
awareness program for f{ocal school
administrators and faculty of colleges of
education,

¢. Conducting a marine and aquatic education
awareness program for Ohio teachers.

These objectives and program elements were
characterized as the awareness component of the
program and were led by the project's co-principal
investigator, Dr. Hug, during the first year of the
project, and by Dr. Fortner during the remainder of
the program.

The implementation component led by Dr. Mayer
had another set of objectives, to:

a. Assist teachers to effectively use available
curriculum materials and methods.

b. Help teachers acquire appropriate background
information in marine and aquatic topics.

¢. Provide teachers with marine and aquatic
experiences through field trips.

d. Assist administrators and teachers in
redesigning curricula to infuse marine and
aquatic education.
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These objeclives were 1o be accomplished through:

a. Coordination of implementation activities by
Ohio Sea Grant through the Ohio Department of
Education.

b. Provision of inservice and summer seminars
and workshops in marine an aquatic education
through The Ohio State University.

¢. Establishment of similar courses at other
universities in Qhio.

d. Provision of an educational specialist o work
through the Ohio Department of Education in
assisting teachers in implemeniing marine and
aquatic education.

e. Loaning maring and aquatic education materials
from three resourca centers.

f. Publishing a quarterly bulletin in marine and
aquatic education for Ohio teachers.

AWARENESS PROGRAM

This component had three major tasks: the further
identification and organization of marins and aquatic
education resources, the development of the
capability to deliver services to educators in Ohio
schools, and the planning and initiation of an
awareness program for Ohio educators.

Oceanic Education Resource Center at The Ohio State University

During the first year the emphasis was upon the
first two tasks. Lists of materials available through
ERIC and MEMS were updated and microfiche copies

added to the Oceanic Education Resource Center. This
resource center located at Chio State began as an
adjunct to the OEAGLS development project providing
source materials for the development staff. Its
resources had been expanded in support of early
marine education workshops through funding by the
Columbus Council of the Navy l.eague of the United
States. Additional books, curricular materials, slide-
tape sets, laboratory and demonstration materials
were added during the infusion program.

Also during the first year two additional resource
centaers were instituted, one at Bowling Green State
University in the northern part of the state and the
other at the University of Cincinnati. The holdings of
the Columbus resource center were evaluated and
those materials judged most useful were purchased
for the two new cenlers. These satellite centers have
been used in suppert of both awareness and
implementation workshops held in those areas. Their
major use, however, has been by local teachers and
students at the two universities.

Personnel resources were also identified during
the first year. Over 50 teachers had been involved
in Oceanic Education programs conducted at The Ohio
State University with support from the Navy League.
Exceptional teacher leaders were idenfified from
this group. The State Department of Education
identified additional administrators, supervisors and
faculty in institutions of higher education. A state-
wide meeting of individuals selected from those
groups was held in Columbus. At this meeting
guidelines were developed for the conduct of the
awareness program. This group, although its
membership has changed a bit as the program has
evolved, has continued to serve in an advisory
capacity, reacting to ideas of the project staff and in
some cases initiating programs in  marine and
aquatic education in colleges and universities in their
areas of the state. Because of funding restrictions,
meetings of this coordinating group ended in 1984,

To assist in disseminating an awareness of marine
oducation throughout the state and defining the
importance and scope of marine and aquatic education
in Ohio, a position paper was developed with the
Ohio Depariment of Education. "Occasicnal Paper #6:
Marine and Agquatic Education” has been distributed to
Department personnel and to educators contacted by
the Sea Grant Education Program (Appendix F). The



document serves to introduce the subject, the
program and the personal, geographic and educational
resources of the state.

Workshop Format

Perhaps the major task during the first year was
to develop a format for the awareness workshops.
These were to offer one quarter hour of graduate
university credit.  This fact resulted in two
requirements, first that they involve a minimum of
10 clock hours of instruction, and second that each
participant write a paper. The format developed
during this first year was piloted in two workshops,
one held in Columbus and the other on Lake Erie at
Ottawa National Wildlife Refuge. During the second
year this program was modified to take into account
recommendations by participants.

Te meet the goals of the Education Program certain
guidelines were followed in designing the final format
for awareness workshops. First, a major portion of
the time was devoted to active teacher involvement
with OEAGLS activities. Accordingly, one introductory
session with all workshop participants provided
background on how OEAGLS were developed and
involved teachers in the playing of a board game
aboutfactors influencing the yellow perch population
of Lake Erie. This activity introduced teacher to the
style and intent of the QEAGLS materials. Three sets
of concurren sessions conducted the following day
presented up to nine additional modules. Since all
OEAGLS are designed for in-class use, no outdoor
activities were planned as a2 regular component of the
workshops.

D -

Dr. Fortrer directing teachers in the use of OEAGLS.

Second among the program goals was that teachers
be provided with background knowledge about the
characteristics of Lake Erie. This was achieved
through twe lecture presentations, one on the geoclogy

10

of the lake and another on the characteristics of the
lakes's water. The lectures were carefully developed,
refined to include the most important material and
extensively illustrated in the form of slides or
overhead visuals.

A third major goal was for teachers to develop an
understanding of the breadth and scope of marine
and aquatic education. The workshop itself helped to
provide this, but an introductory lecture "Why
Marine Education" provided an overview of the
sources of the marine and aquatic education movement
and its interdisciplinary nature.

Finally, it was expected that the workshops would
provide teachers with opportunities to become
familiar with a wide variety of activities and
curriculum materials. Two sessions were held to
accomplish this: one during the first evening in
which participants could informally participate in
a variety of activities set up as learning stations,
and one the foflowing day whare teachers were given
the opportunity of perusing the best of curriculum
materials from other marine and aquatic education
programs around the country.

Ouring the two years that comprised the major
thrust of the awareness workshop program, the
authers served as the only continuing staff members.
For each workshop local teachers were recruited as
assistants for presenting concurrent sessions, and
when available an Advisory Agent or administrator of
Ohio Sea Grant was invited to provide an overview
of Sea Grant research programs. A sample workshop
schedule appears as Figure 3-1. The success of the
format is such that it has continued to be used each
year through 1987.

L S caT Lo " ; .
Dr. Mayer assisting participants in food pyramid

game.
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Marine and Aquatic Education Workshop
Miamisburg, February 11-12, 1983

SCHEDULE
February 11
6:30 p.m. Individual participation in marine and aquatic education
activities
7:00 Welcome and workshop overview - Rosanne Fortner
7:10 Overview of Marine and Aquatic Educatiom - Vic Mayer
7:45 Break
8:00 Yellow Perch in Lake Erie - Rosanne
B:30 The development of the OEAGLS materials - Vic
B:45 Programs and services of Ohio Sea Grant - Rosanne
9:05 Briefing on tomorrow's activities
§:15 Registration for credit
9:30 Have a safe trip home!
February 12
9:00 a.m. Formation of Lake Erie - Vic Mayer
9:30 Concurrent sessions: Eresion Along Lake Erie - Carol Winhusen
Ohio Canals - Jane Muhlencamp
PCBs in Fish - Roberta Rupert
10:30 Break
10:45 Characteristics of Lake Erie - Rosanne Fortner
11:15 Concurrent sessions: Getting to Koow Your Local Fish - Roberta
How to Protect a River - Vic
It's Everyone's Sea: Or Is It? - Jane
12:15 p.m. Lunch
1:15 View and browse displayed curriculum materials
1:45 Local resources for marine and aquatic education - Bob Earl
2:15 Concurrent sessions: The Great Lakes Trianmgle - Carol
Estuary: A Special Place - Rosanne
We Have Met the Enemy - Vic
3:15 Great Lakes Filmstrip
3:45 Workshop wrap-up
4:00 Adjourn

Figure 2
Awareness Workshop Schedule




NSF workshop particlpants studied on
the lake shore as well as in classas.

To ssist in conducting these workshops it was
initially envisioned that 10 leadership teams would
be trained. Each team would then conduct a workshop
under the supervision of the Sea Grant staff. This
training program was initiated in the summer of
1980 under a grant from the National Science
Foundation. Nine administrator-teacher teams were
invited to a six-day workshop at the University's
Stone Lab facilities on South Bass Island in Lake Erie.
Paricipants in this workshop ranged from ateam
consisting of an assistant principa! with a fifth and a
sixth grade teacher to one having a curriculum
supervisor with junior high school science and social
studies teachers. Though attempts ware made to gain
participation from a wide geographic area in order
to have a statewide leadership cadre, applicants were
largely from the iake shore areas.

The six-day program consisted of lectures on
interdisciplinary topics in social studies, science and
the arts, followed by OEAGLS sessions to illustrate
methods of presenting those topics in middle schools.
Field trips fo island sites such as Perry's Viciory
and International Peace Memorial, and mainland
features such as the Port of Toledo and the Kishman
Fish Company reinforced class concepts and
emphasized the importance of the lake to the state.
Presentations by the Director of Ohio Sea Grant and
by curriculum developers from Michigan Sea Grant
helped to broaden the experience.

Although the program was a success in terms of
participant enthusiasm, it subsequently became clear
that very few of the teams were adequately prepared

to deliver the intense, high quality type of workshop
envisioned by the Sea Grant staff. Instead a decision
was made 1o raduce the number of workshops offered
to six per year, and to have them staffed by the
principal investigators of the program, both of
whom were also graduate faculty at the university.
Assisting the lead staff would be saveral local
teachers. These individuals would conduct many of
the OEAGLS activitias presented at the workshops.
They were selectad from participants in previous
workshops, such as the NSF supported program held
in 1980.

A critical element in theplanning and conduci of
ihe one day workshops was evoived between the
second and third year of the program. Prior to the
second year, a team consisting of Dr. Hug and a
graduate assistant working in the program visited
oeach site that was to host a workshop. Their
primary purpose was to review the facilities to
be used and 1o renew contacts with local
environmental educators who, it was thought, could
assist in the presentation of the workshop and in
recruitment of teachers. These visils were
reasonably successful in accomplishing their
purposes. At one location the local contact person was
an assistant superintendent of the county school
system. He was extremely effective in coordinating
local arrangements for the workshop and in
advertising it among the teachers in his county school
system. Using that experience as a cue, prior to the
third year of the program the two principal
investigators visited each of the six localities
chosen for the workshop and met with administrators
from the city and county school systems. In all but
two cases they were able to secure excellent
cooperation from the administration, who agreed to
inform school principals regarding the nature and
objectives of the program, and to distribute
information about the program to teachers through
the school courier service.

Formative Evaluati

An important factor in the success of the
awareness workshops was the continued attention of
the project staff to workshop evaluations. Two types
of evaluations were done for each program. First,
a three item evaluation was completed by
participants following each major preseniation and
each concurrent session (see Figure 3-2). The

12




Name of Presentation

3. did not change

1. The presentation was 1. very interesting
2. interesting
3. somewhat interesting
4. not very interasting
5. boring

2 My knowledge leve!

1. increased greatly 2. increased somewhat
3. | {circle) will / will not use the material presented

COMMENTS:

Figure 3-2
Session Evaluation Form

items indicated intarest in the session, the impor-
tance of the material and whether the participant
planned to use the information presented. When all
forms were collected for any one session, the
presenter of that session was able to gain immediate
feedback on its effects. The project staff was also
able to perceive immediate needs of the total group
and make adjustments in approach or scheduling 10
meet those needs. The short forms therefore served
as a formative evaluation and to identify problem
areas that might affect responses on the second type
of evaluation. An analysis of data collected from
these questionnaires was performed. Figure 3-3
contains a summary of the data for each of the
sequence of twelve awareness workshops. Graph A is a
summary of responses to the "interest” item. It can
be seen tha although there was variation between
workshops on the degree of interest participants
found, the mean response always ranged between
interesting and very interesting.

The participants' perceptions of the knowiedge
levels gained from the workshops (Graph B) also
were high throughout the workshops with the mean
response ranging from increased somewhat (2) to
increased greatly {1). Teachers also indicated that
they would use the materials {Graph C} with the
mean response focussing on the “yes” (1} end of the
scale.

There does not seem io be a change in quality of
the workshops with time. It was anticipated that
there should be some type of improvement with
experience. The lack of such a trend in the data can
be explained in several ways. First there was nota

great deal of room for improvement on participant
responses. Even the first workshops were very
highly rated. Therefore any upward trend in the data
would be difficult to obtain. There also may be a
"fatigue™ factor; that is the first several workshops
were a new experience and so the prasenters put
extra affort and enthusiasm into them. Therefore,
even though there may have been rough spots, this
enthusiasm carried the participants over them.
Later, and there does seem to be some type of sag in
the data on the Sth through 8th workshop. This
enthusiasm may have waned a bit, with experience
and the now polished nature of the workshops
influancing the data from workshop 8 on. Regardiess,
these data do show that the workshops were well
received by the participants. It was a very successful
program.

At the end of each awareness workshop all
participants completed an open-ended questionnaire
in which they expressed their attitudes about the
atmosphere of the workshop, its vaiue to their
teaching, and changes that might be made to improve
future workshops. Participants in inland workshops
were also asked whether they felt that Lake Erie
was important fo teach about in their geographic area.
This summative evaluation provided an overall
indication of the workshops' impacts. The long
gvaluation forms are included as Appendix G. Records
of the Education Program contain synopses of all the
awareness workshop evaluations, from which it is
possible to chart the continued growth and respon-
siveness that contributed to the infusion Program's
success. The results of these open ended evaluation
forms support the conclusions above, that the
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workshops were very successful in accomplishing
their objectives. They were received with a great
deal of enthusiasm by the participants. Their success
indicates in part the value of the consistent and
thorough formative evaluation techniques used. The
workshop organizers were able to spot any problem
areas and correct them during the workshop or by the
lime of the subsequent workshop thus leading to a
cansistently high quality program.

During the second and third years of the infusion
program 12 workshops were conducted over the Stale
of Ohio Figure 3-4 includes maps of Ohio showing the
locations of each year's workshops and the areas from
which participants were drawn. Over 600 teachers
and administrators were enrolled and some 4000
OEAGLS activities distributed through the program.
The effecliveness of these workshops in dissemination
and use of materials was documented in a research
project carried on in 1983-84. A summary and
interpretation of the results is included in the
chapter on summative evaluation.

Newsletter

Another awareness task of the Infusion Project
was to continue publication of Middle Sea. This
newsletter had become recognized as one of the best of
its kind in marine and aquatic education. With
the initiation of the infusion program, however, its
focus changed from emphasis on new OEAGLS
aclivities 1o one of broader service to teachers. Each
issue included a feature article dealing with
information on Lake Erie of use to teachers, a
classroom activity, reviews of teaching materials or
publications and announcements of events of interest
fo teachers. The variety of Middle Sea articles
reemphasized the interdisciplinary nature of marine
and aquatic education and highlighted the workshops,
publications and plans of the Sea Grant program
{(Appendix D). This proved to be an excelient
vehicle for keeping in contact with teachers who
pariicipated in the workshops. It served as a
reminder of the availability of activities and
materials in marine and aquatic education, and of the
interest of the Sea Grant staff in the activities of the
teachers it has served.

implementation Component

The tasks of this component as specified in the
proposal were to extend opportunities to Ohio

teachers for obtaining in-depth background in
knowledge and curricular materials related to
marine and aquatic education, and to provide
continuing assistance to Ohio educators.

The implementation component was founded on two
types of courses. The first was the Humanities of the
Seas series of three summer workshops beginning in
1876. These were supported by the Columbus Council
of the Navy League of the United States. The second
was an inservicea seminar in Maring and Aquatic
Education piloted in the spring of 1279 in Mansfield,
Ohio. The summer workshop was relatively expensive
because it included an extended field trip along the
Lake Erie shore. As Navy League funding was
exhausted these costs had to be borne by the teacher
paricipants. Also, tuition had to be charged. When
field trip expenses plus tuition had to be paid by
participants the cost became prohibitive. In the
summer of 1978, with partial funding from the Navy
League, only seven teachers tock the workshop. The
original rationale then was 1o bring both programs
under Sea Grant, allowing the university to waive
tuition and to provide funds to defray the expenses
of the field trip. Under those conditions the courses
would be accessible to a much larger number of
teachers.

A Coast Guard cutter was incuded in a tour
by Navy Leagua workshop participants,

The inservice program was scheduled for ten 2.5-
hour evening sessions and one all day field trip. The
summer workshops met for one-half day every day
for wo weeks and included one all-day field trip. In
addition the summer program included optional
activities offered by the institution in which the
sessions were being held. For example the staff of the
Cincinnati Zoo conducted sessions on marine and
aquatic reptiles, endangered spscies and several other
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topics. These sessions included tours of the
appropriate sections of the zoo. Both summer and
inservice programs focus on use of OEAGLS materials
in presenting information regarding the Great Lakes
and the Oceans. A sample syllabus is included as
Appendix H,

In-depih exploration of activitas was possible
in implamentation sessions

The content of both types of programs is simitar.
Lake Erie and the Great Lakes are used as a focus for
teaching content information about the world's large
bodies of water. Implications of a concept for the
oceans and lakes are drawn through the discussions,
lectures, activities and visual aids. Content from all
relevant disciplines is presented. In addition to the
science related content usually associated with
courses about water, significant time is devoted the
visual arls, music, literature and crafts. Concepts in
history, econemics and transportation are presenied.
Each fopic is developed through an activity. Most are
the OEAGLS activities, but others are drawn from
the Crustal Evelution Education Project, Projact
COAST, and Ocean Retaled Curriculum Activities
(ORCA). Each activity used becomes a basis for
discussing the concept in greater depth, providing
teachers with the confidence necessary to adequately
teach the concept in their own classes. This type of
approach requires a great deal of instructor time for
dealing with the many personal interactions that
result. Therefore either two faculty or one faculty
and one graduate assistant have staffed each of the
courses. This type of staffing seems adequate for
class sizes up to about 40. At [east one session of this
course was offered each year through 1985 when
funding levels became insufficient to continue them
on a fee waiver basis. An adaptation was offered
during the summer of 1987 at the University's field
station on Lake Erie on a pay as you go basis.

Teachers for Southwest City Schoaols had a
sailing lesson as part ot their course.

Field experiences have been incorporated into each
of the impfementation workshops. These normally
consist of a one day field trip adapted to the locality.
For example, in Cincinnati, along the Ohio River, the
class visited a marina and docking facilities, and also
a vocational program that trained workers for the
river transportation industry. Since Cincinnati is a
world famous collecting locality for Ordovician
fossils, a lunch stop was planned so that teachers
could observe and coliect a variety of fossils. The
Cleveland workshop included a trip along the lake
shore to study erosional and depositional features,
and visits 10 2 marina, factory sites and a small
maring museum. Fiegld experiences are designed to
refloct the interdisciplinary nature of marine and
aquatic education, therefore not only science
localities are visited but also those of economic and
historic significance. The maps in Figure 3.3 indicate
the locations of implementation workshops and field
experiences for each year of the project.

FUTURE DIRECTIONS FOR INSERVICE TEACHER
EDUCATION

The infusion program was terminated in August of
1983 as a focused effort of the Chio Sea Grant
Education Program. Experiences with the NSF science
curriculum development projects and other
innovative efforts in curriculum change have
demonsirated that unless continuing assistance is
provided to schools such new efforts ultimately are
replaced by other curriculum developments or
teachers revert to the older, more comfortable
materials used prior to the implementation program.
To avoid this, the Infusion Program as originally
conceived proposed the eventual establishment of a
marine and aquatic education specialist to work
through a Sea Grant education office in cooperation
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A, Pre-infusion Activities
1976=-79

C. Infusion, Year 2 D. Infusion, Year 3

Figure 4.

Activity Sites with Attendance Areas, 1976-83
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with the Chio Department of Education. Because of
cutbacks in funding and changing priorities of the
national Office of Sea Grant, such a position has not
been possible. Instead other ways nesded to be found
to insure that the efforts started with the OEAGLS and
Infusion Programs were sustained. A course was
designed and implemented called Marine and Aquatic
Education. It has been offered at least once each year
for graduate credit. Its average enroliment is now
about 20, mostily inservice teachers. A sacond course
has now been approved by the wuniversity, a
Workshop in Great Lakes Education, These courses
are now being offered on a regular basis through the
university. In addition, Drs. Fortner and Mayer and
many of their graduate students have continued the
practice of presentations at state and national teacher
meetings on Sea Grant related information and
activities. Through these mechanisms, Marine and
Aquatic Educalion has become a part of the continuing
inservice program of The Ohio State University.

EFFORTS IN PRESERVICE PREPARATION OF TEACHERS

Several of the OEAGLS activities have been used In
the preservice programs for the preparation of
science teachers at the University. A particular
effort is made during the first quarter of the
Senior year, in which The Great Lakes Triangle is
used in a unit on the Nature of Science, Iis Everyone’s
Sea: or Is It? in a unit on Global Education, and Yeliow
Perch In Lake Erig in a session on the use of games
and simulations. A session is also devoted to the
nature of Marine and Aquatic Education and a review
of teaching materials developed for infusing it into
middle school and high schoo! curricuta. In addition,
several other OEAGLS activities are used in the
special methods component of that course, for earth
science teachers and for biology teachers. About 40
students per year take this course.

It appears that the College of Education of The Ohio
State University will adopt the Holmes Group
proposals for teacher education. A proposal was
developed for Sea Grant to design a teather education
model based on our Sea Grant Education program
(1987). Through such a mechanism, preservice
teachers would be trained in the procedures for
developing activities based on aquatic information,
taking advantage of the systems developed over the 10
years of the very successful Ohio State Grant
Education Program. Changes in federal funding
priorities prevented implementaion of this
proproposal in 1987, but this could very well
provide a national Sea Grant model for teacher
education for the future.
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4. SUMMATIVE EVALUATION OF OEAGLS AND INFUSION PROGRAMS

The major thrust of the Chio Sea Grant Education
Program has been at the middle school level and
consists of the OEAGLS project and the Infusion
project. A unique summative evaluation was planned
and conducted for this entire program.

QUESTIONS TO BE ANSWERED

A variety of data sources were used to gxamine
questions related to the effectiveness of the overall
middle school program and its two components: the
QEAGLS curriculum development effort and the
Infusion program. The following questions have been
examined:

1. Effectiveness of components:

a. Does a four week unit comprised of OEAGLS
materials improve knowledge of Lake Erie and
the world's oceans?

b. Do extended workshops increase the probability
of sustained use of OEAGLS materials
preferentially as compared to the one-day
workshops?

¢. Do workshops increase the probability of
sustained use of OEAGLS materials over
volunteer orders and distribution of activities
through the Lake Erie program of the Center of
Science and Industry (COSI)?

2. Overall effectivenass of the model;

a. Have student knowledge and attitudes regarding
Lake Erie and the oceans improved over the
interval in which OEAGLS malerials were
being actively disseminated through the
Infusion program?

b. Have studem perceptions of their sources of
knowledge regarding marine and aquatic
education changed during this interval?

DESCRIPTION OF RESEARCH
The evaluation program had three components,

each with a different focus and methodology. The first
component was designed to answer question 1a, above

It consisted of the evaluation of a four-week long
earth science unit comprised of OEAGLS activities,
using a unique time-series desigh for data collection.
The second, designed to answer questions 1b and 1¢,
was a questionnaire survey of participants from four
different dissemination programs. The last, designed
to answer question 2a and 2b, was a survey of Ohio
5th and 9th graders to determing their level of
knowledge of Great Lakes and ocean intormation and
their attitudes toward Lake Erie and the occeans. The
gvaluation program was supporied in part by a grant
from the Sea Grant program and another from the
Seed Grant Program of the Graduate School of The
Ohio State University.

EFFECTIVENESS OF AN OEAGLS UNIT

The first component tested a four week long unit
composed entirely of OEAGLS activities. In the

formative evaluation, the OEAGLS materials had been
evaluated individually using pre-post lesting
procedures with the classes of a single teacher.
Although adequate for the purposes of the developmant
process, this procedure did not provide the type of
data that would permit an assessment of the overall
effectiveness of the materials in changing student
understanding of aquatic and oceanic information.
This type of assessment can only be made when
students have had sufficient time of exposure 1o such
materials, more than the one or two days that a single
QEAGLS activity typically takes.

Method

An earth science unit of four weeks duration was
designed entirely from OEAGLS activities. This unit
was used in a central Ohio junior high school with all
of 1he students of an earth science teacher: six gighth
grade classes totalling 105 students. These classes
served as the pilot group. One other teacher was
identitied from the same school as the pilot teacher.
His eighth grade earth science classes served as a
comparison group numbering 35 students.

Data were collected regarding the pilot group's
knowledge of the content of the unit through use of a
unique daily testing system using six personal
computers (see appendix J for a complete description
of this system). Each student responded to a different
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multiple choice item each day, beginning eleven days
before the start of the unit and continuing for eight
days beyond the end of the unit (Mayer and
Raudabaugh, 1987). End of unit knowledge was
assessed through the use of a multiple choice posttest.
llems developed for use in the formative evaluation
of the OEAGLS activities were used as the basis for
both testing systems. A few additional items were
developed and piloted prior fo their use in the study.
The same posttest was used with the pilot and
comparison groups. The introduction of the OEAGLS
unit was expected to positively affect the slope of
the curve plotted from the data generated by the daily
assessment of knowledge. A daily log of the classroom
acliviies was also kept by the teacher o assist in
the interpretation of the data.

Results and Di :

Figure 4-1 displays the data accumulated
concerning student knowledge of the unit objectives
as reflected by performance on the multiple-choice
items taken every day over the 44 days of the study.
The first 11 days of the data are referred to as the
baseline. They precede the introduction of the unit.
The data exhibit a pattern of decreasing performance.
This has been found in each of the studies using this
unique data collection system. It appears that students
begin to resent having to respond to questions on
information that they have not been taught. As a
resuit, they tire of trying to answer the questions
correctly, and thus their performance falls. The
positive influence of the unit on student knowledge
is apparent from the gradual rise of the curve during
the next phase of the data collection, the intervention
phase {when the unit was being used). 1t is apparent
that student knowledge increased gradually as the unit
progressed. The highest class average was on day
36 (73.7 percent correct), the day that the unit
posttest was given following the end of the unit. The
mean percent correct on the unit posttest was 68.4
percent for the pilot group and 35 percent for the
comparison group. Averaging the percent correct
across the 11 days prior to the beginning of the
unit, the baseline phase of the data collection petiod,
yielded 42 percent. The pilot and comparison
groups were similar in general academic
achievement. I is therefore evident that the unit
was indeed successful in raising student knowledge
about Great Lakes and oceans by a significant amount.

Tha OEAGLS activities therefore seem to be
effectively designed for facilitating student learning
of information about the Great Lakes and oceans.

EVALUATING MODES OF DISSEMINATION

Four differant procedures were wused for
disseminating OEAGLS activities. A research study,
component 2, was conducted during the first ha!f of
1984 to determine the relative effectiveness of the
procedures in terms of the degree of usage of the
materials by recipients (Mayer & Fortner, in
press).

The four means of dissemination were as follows:

1. Awareness workshops. These were short 1 1/2
day workshops conducted for large groups of
teachers in 14 different locations around the
siate of Ohio. Two university professors organized
and conducted the workshops which consisted of
several short lectures and a series of concurrent
sessions using the OEAGLS materials. Many of the
concurrent sessions wers conducted by local
teachers. Participants had the option of
obtaining one quarter hour of graduate credit at
no cost, however a small materials fee was
charged. About 600 teachers enrolled in these

programs.

2. Implementation workshops. These were the longer
programs conducted every day for two weeks
during the summer, or on a one-day a week basis
for ten weeks during the regular academic year.
instruction was by the same two university
professors and used the OEAGLS activities as a
basis for communicating information about
marine and aquatic topics and appropriate
methods for teaching those topics. Participants
raceived 3 to 4 quarter hours of graduate credit
at no cost other than a small materials fee.
About 180 teachers were enrolled in the 6
programs in this category.

3. Mail orders. Over a two year period of time, some
200 individuals ordered QEAGLS activities as a
result of their being advertised in the project
newsletter or in other sources. There was a
nominal charge for the activities.
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4. Museum student program. A program on Lake
Erie was offered by the Center of Science and
Industry {COSI) in Columbus during the 1982-
83 school year. About 400 teachers who brought
their students to the program were given an
QEAGLS activity of their choice.

:

A questionnaire consisting of 20 items in an
objective response format was devsloped to determine
the relative effectiveness of the different modes of
dissemination, and to obtain information on teacher
background characteristics. The instrument was
refined through its use by science education students
enrolled in a first year doctoral seminar at The Ohio
State University.

A 30% random sample was drawn from the
awareness workshop, implementation workshop and
mail order populations and a 20% random sample
from the museum student program population. The
questionnaire was mailed to the individuals drawn in
the samples. A combination of follow-up techniques
resulted in the following response rates:  awareness
78%, implemenation 76%, mail orders 61%, and
museum 48%. A telephone survey of a 20% random
sample of the non-respondents was conducted to
determine the equivalence of the respondents and
non-respondents on certain variables. The actual
number contacted in each group was too small to do
statistical comparisons, however it appeared that
there werg no differences between non-respondents
and respondents on use of OFEAGLS activittes and on
other items chosen from the questionnaire. Therefore
the responses obtained can be considered
representative of each of the populations.

Resul | DI .

A preliminary analysis was performed through
the generation and examination of two-way tables
using the groups as one of the variables. An
intersection between awarenass and implementation
workshop groups occurred with a sizeable number
of teachers having participated in both activities.
Their data were separated out to form a fifth group.

Three usage variables were examined. In the first
teachers were asked whether they were using the
instructional materials during the currenl school
year. Those who answered positively were then asked
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if they had introduced them to other teachers in their
school, and to teachers in other schools. Responses
are included in Table 4-1,

A one-way analysis of variance was performed on
the use variable betwaen the five groups. The between
group differences were significant at the 0.001 level.
Therefore the various modes of dissemination were
distinctly different in their effectiveness in terms of
the subsequent use of the materials by the recipients.
To determine which methods were most effective
additional ANOVAs were run; between the awareness
group, the implementation group, and the combined
awareness-implementation group, and between the
awareness and implementation groups. The results
of the first were significant at the 0.08 level and the
second at the 0.03 level. It therefore appears that
the differances between the awareness and
implemantation groups on use of the OEAGLS
activities are significant.

It is surprising to note that those teachers -
enrolled in the short awareness workshops had a
significantly higher rate of usage, and also the
highest rate of introduction of materials to other
teachers in their schools. This is the reverse of what
might be expected. In justifying the offering of the
longer workshops it was believed that the longer
time would permit greater depih of instruction
resulting in more confidence with using the materials
and thus higher usage. The relatively high usage by
the mail order group was not expected since there
was no direct contact nor teacher training. On the
other hand it is not totally surprising, since these
pecple had snough knowledge and interest in the
activities to go to the trouble of ordering and paying
for them. It is reasonable to assume that they would
have the incentive to actually use them in the
classroom.

Of further interest is the lack of usage among those
teachers who were simply given an activity in the
museum program without any formal workshop
experience. The program was expecied to raise
interest in the subject matter to the point where
teaching about it was stimulated. From these results
it might be suspected that other short exposures on
subject matter and materials, such as those offered at
state or national conventions, may have similar low
levels of impact on teachers.



TABLE 4.1
Use of Instructional Materials By Type of Dissemination Effort

Use by Introduced Introduced
Group Teacher To Other Teacher To Other School
N1 Percent N Percent N Percent

Awareness 102 78 82 73 74 16
Implementation 32 58 19 63 15 33
Awareness and

Implementation 21 81 18 72 18 17
Mail Order 26 54 22 58 14 50
Museum 25 4 1 0 0 0

1N = Number of respondents on item
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Why the ditference between the awareness and
implementation groups? All workshops were
conducted by the same people and followsd similar
philosophies using similar materials. Formative
evaluations of the workshops indicate that the short
and long ones were at least equally effective in
training teachers. This leads to the conclusion that
there must be differences in the teachers who elected
to attend the two types of workshops.

Responses to items on the questionnaire parmitted
an examination of certain teacher background
characteristics. A discriminant analysis program
was run to determine which teacher background
characteristics discriminated among the three
workshop groups. Six characteristics (Table 4-2)
were weighted on two functions with a Wilkes Lambda
of 0.88 {12 df) significant at the 0.075 level for
function 1 and a Wilkes Lambda of 0.094 (5 df)
significant at the 0.095 level for function 2.

Background characteristics which were important
in discriminating among groups were semester hours
in education courses, number of years teaching,
completion of Master's degree, number of education
association meetings attended, and service on
curriculum or textbook adoption commitiees.

The teachers selecting the short awareness
workshops (Table 4-3) were less likely to have a
Master's degree, more likely to attend professionai
education meetings and more likely io participate
in curriculum and textbook adoption committees. It
appears therefore that they are the type who are
more interested in the professional benefits derived
from such participation than in the academic credit
given since it is greater in the longer programs.
Those teachers taking the implementation workshops
may be more concermned about gaining hours toward
the Master's degree or toward the next level of their
districts' salary scale. This is supported by the fact
that teachers taking both workshops (hence
accumulating the maximum amount of credit
available) had the most education courses, were most
likely to have a Master's degree and had been in the
teaching profession the shortest time.

The results of this study provide soms intriguing
insights into the relative effectiveness of common
dissemination modes. Simply giving an aclivity to a
teacher is worthless. It won't be used. Those

individuals who order activities by mail will
probably use them. What is surprising is that
jongar workshops do nol lead to greater usage. This
sgams to be related to the type of individual attracted
into each of the two types of workshaps. Although
similar in the wusuval teacher background
characteristics, there seems to be a difference in
several characteristics thal together may imply a
professional orientation that motivates the choices
of workshops made by teachers.

For materials disseminators it is apparent that
money is better spent on short workshops. They tend
fo attract those teachers who are more likely to use
the materials presented. And obviously more
workshops reaching more teachers can be offered for
the money available.

EVALUATION OF STUDENT KNOWLEDGE AND
ATTITUDES

Component three of the evaluation is a follow-
up survey of knowledge and attitudes ot Ohio children
regarding the Great Lakes and the oceans (Fortner &
Mayar, 1988). The Fortner and Mayer survey
conducted in 1979 {Appendix 1) provides baseline
data for this research project.

Introduction

In 1979 the Ohio Sea Grant Education Program
conducted a baseline study to determine the knowledge
and attitudes of Ohio students about the oceans and
Great Lakes (Fortner & Mayer, 1883). The study
revealed a low level of knowledge, with fifth graders
answering 37.6% and ninth graders 8.3% of
questions correctly.  Attitudes about the oceans and
Great Lakes were related to knowledge, with high
scorers having more positive attitudes. Students
indicated that most of their information on the
subjects was obtained through movies and 1television.

Results of that study were used to siructure a
program of curriculum development and
dissemination. The Oceanic Education Aclivities for
Great Lakes Schools {OEAGLS) were developed for
infusion into the curriculum of grades 5-9, in part
to address information needs identified through the
1979 survey. Dissemination of these materials
through teacher training was done stalewide, since
Lake Erie is a statewide resource and regional
differences in knowledge were identified in the study.
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TABLE 4.2
Standardized Canonical Discriminant
Function Coefticients

YARIABLE EUNCTION 1 EUNCTION2
Education Courses 0.893 0.264
Masters Degree -0.036 0.471
Years Teaching -0.620 -0.373
Education Magazines 0.369 -0.381
Education Mestings -0.049 -0.414
Committee Membaerships -0.248 0.693
TABLE 4.3

Means Of Variables Used In
Discriminant Analysis

GHOUP
YARIABLE AW M AW-IM
Science Courses 3.79 3.69 3.76
Education Courses 4.79 4.53 5.33
Masters Degree 0.54 0.59 0.62
Years Teaching 14.99 14.50 12.67
Education Magazines 2.08 1.56 1.90
Education Meetings 1.26 0.81 0.71
Committee Memberships 1.15 1.34 1.24
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In 1983 a second survey was conducted (Fortner
and Mayer, 1988), offering a longitudinal study of
awareness changes among Ohio students with regard
to major water resources. Questions from the
original test were administered in fifth and ninth
grades, and a new body of information about Great
Lakes concepts was also tested at both levels. The
new knowledge items were drawn specifically from
OEAGLS, providing a test of the materials themselves
and developing a new basesline for future studies.

This study was designed to answer the following
questions:

(1) How had Ohio\students' knowledge about the
oceans and Great Lakes changed over the
previous four years?

(2) How had the attitudes of Ohio students toward
the oceans and Great Lakes changed over the
previous four years?

{3) What did Ohio students know ahout specific
Great Lakes topics bsing presented in new
curriculum materials?

(4) Had the perceived source of student knowl-
edge about aquatic topics changed since the
baseline study?

Methods
Besearch design. This was a longitudinal study

with a comparison group. Students in Grade 5,
1979, and Grade 9, 1983, were the same cohort
whose knowledge and attitudes over the period were
subject to maturational and historical influences,
possibly including exposure to the first Sea Grant
curriculum materials for teaching about the Great
Lakes. Students in Grade 9, 1979, served as a
comparisen group to determine if knowlege and
attitude changes that appear among the age cohort
reflected changes in general awareness or were
related to specific happenings within the four year
period. Finally, scores of students in both grades in
1983 provided a new baseline for future studies.

survey development. The survey instrument
consisted of the original 1979 instrument with some
modifications. The final instrument contained the
following:

(1) a test of knowledge--25 muliiple choice
questions on each of three test forms. Six items
common to ail forms served as a means of assassing
equivalence of groups responding to the forms. Other
items were classified as either science, social studies
of humanities, and were equally divided among the
three forms.

(2) an attitude,assessment--2 seis,of 10
semantic differential items with adjectival pairs
describing the dimensions of potency, evaluation and
activity of two referents, "The Ocean” and "Lake
Erie." This portion was the same for all test forms.

(3) one item identifying the media source from
which information was obtained relating to the
content measured on the 1est of knowledge.

{4) test of knowledge from OEAGLS--
multiple choice items specific to the content of
OEAGLS, items which scught information about
important economic, scientific, historic and
geographic aspects of Lake Erie and the Great Lakes.
The items were distributed ten to a test form, with
science, social studies and humanities represented
equally across forms.

Information about the participating schools'
aconomi¢ and geographic settings and about the
classes' characteristics was obtained through a
questionnaire sent to the cooperating teachers. These
data were used for comparison of respondents in the
two surveys, and to ascertain whether instructions
were followed in the selaction of classes for survey
participation. Teachers also indicated whether they
had participated in an Ohio Sea Grant workshop and
whether they were using OEAGLS in their teaching.

Sample Selection. The State of Ohio was divided

into Lake, Central and River regions as in the 1979
survey, since results in that project indicated that
proximity to Lake Erie was related to higher
knowledge scoras (Fortner & Mayer, 1983). Schools
listed in the Directory of Education for Ohio were
numbered sequentially in two sets, one having schools
that included grade five and the other that included
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ninth grade. A computer program randomly selected
the numbers of schools that would be invited to
participate in the study, 5% of the fifth grade schools
and 10% of the ninth grade schools. The pringipal of
each school identified a cooperating teacher by a
specified randomizing technique, and the teacher was
asked to present the survey to the class that he or
she taught during the last period of the day.

Analysis of datg

Seventy-two fifth grade schools and 69 ninth
grade schools returned usable answer shaets, a 64%
and 62% response rate, respectively. A total of
1753 fifth graders and 1591 ninth graders
parlticipated in the study. A comparison of
demographics for these studsnts and thg 1979 sample
indicates no significant differences between the
students sampled in the differant years {Table 4-4).

Among the teachers whose classes answered the
survey, 8% indicated that they had participated in a
Sea Grant workshop (6 fifth grade teachers and 5
ninth}. Eight percent also reported that OEAGLS were
currently being used in their classrooms (4 fifth, 7
ninth).

An item analysis of each form of the knowledge test
for each grade provided individual item frequencies
and total test statistics. The KR-20 reliabilities for
the fifth grade on the three test forms ranged from
0.38 to 0.51. Because of the low reliabilities, no
analyses were attempted for the fifth grade data
beyond the determination of summary statistics. For
thé ninth grade, KR-20 ranged from 0.56 to 0.72. A
chi-square comparison of responses across forms for
ihe six common items on the knowledge test revealed
no significant difference {p <.05) between the groups
that responded to test forms A, B and C. For summary
analysis of this portion of the survey, therefore,
responses to all test forms are averaged to determine
a single knowledge score.

For analyses done as comparisons with the1979
data, the knowledge test is divided into baseline
knowledge, or that tested in the original 1979 test,
and OEAGLS knowledge, the ten items per test form
that were added in 1983. Another breakdown of
knowlege items classified each as being related to
science, social studies or humanities. Separate scores
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for subtests of these subjects were generated for
comparison with the baseline. Analysis of the attitude
semantic diffaerantial portion of the instrument was
based on the original 1979 instrument, for which a
panel of experts identified the response that was most
positive for each set of adjectives presented.
Response frequencies were tabulated and summary
statistics by grade level ware prepared for each
referent.

The single experience item, source of information
about the oceans and Great Lakes, was analyzed for
frequency of the responses and compared to knowlege
and attitude scores. This was done to determine
whether certain typss of media use were related to
knowledge and attitudes or whether respondents
simply perceived media to be related.

Other comparisons between variables consisied of
analysis of variance of knowladge scores in relation
o sex, race and region of residence. These factors
were relaled to oceanic knowledge in earlier studies
(Foriner & Teates 1980, Fortner & Mayer 1983).
Pearson's product-moment correlations were used to
identify relationships between knowledge and
attitudes for all students, and separately for high
scorers (X > 67%} and low scorers {X < 33%]).

Besults

In the 1983 survey fifth graders answered 38.6%
of the original questions about the oceans and Great
Lakes correctly, and ninth graders answered 48%
correctly (Table 4-6). These figures are essentially
the same as those for 1979 (37.6% and 48.3%
respectively). The percentages of correct responses
for individual questions likewise remained the same
for the 1983 survey, with a few exceptions. Scores
of the 1979 fifth graders increased markedly over
the four year period preceding 1983, culminating in
a ninth grade cohort score of 48% correct.

Scores on the new items specific to OEAGLS were
28.2% in the fifth grade and 34.6% the ninth.
Highes! individual item scores were on social studies
concepts, notably canals, why they were built and
why they declined (60 and 61% correct among ninth
graders), and the concept of cost efficiency in lake
transport of cargo (61%). Lowest item scores were
on items related to the lake effect {21%), type of
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TABLE 4.4 Demographics of 1979 and 1983 Survey Respondents

Characteristic 5th 1979 gth 1979 5th 1983 9th 1983
Sex: Female §2.7% 49.1% 50.5% 51.0%
Male 47.3 50.9 49.5 49.0
Race: Nonwhite 7.6% 9.9 10.8 17.6
White 92.4 90.1 88.2 82.4
Region: Lake counties 30 28 at 30
Central counties 22 17 14 20
Ohlo River counties 27 23 27 20
Number of students responding 1887 1750 1944 1579
Number of schools 79 68 72 69

TABLE 4.5 Knowledge Scores by Content Area

Content 5th 1979 9th 1979 5th 1983 oth 1983
Baseline items total 37.6% 48.3% 38.6% 48.0%
Science 41.0 50.6 40.5 49.9
Social Studies 36.8 50.0 40.5 50.6
Humanities 3t.8 40.7 27.4 39.8
OEAGLS items total NA NA 28.2 34.6
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goods shipped from the Port of Toledo (10%) and
phosphates' rasponsibility for water quality
problems in Lake Erie (8% correct).

Knowledgse scores on baseline ltems ware
significantly related to attitudes (P < 0.001) (Table
4-6). High scorers had more positive attitudes than
low scorers. As in 1879, the students' attiludes
toward the ocean were more positive that those
toward Lake Erie, and attitudes did not improve
between fifth and ninth grades for the cohorts
(Figure 4-2).

Contain demographic variables were related to
knowledge scores. Analysis of variance indicated main
etfects of race in grade 5, with white students
outscoring nonwhites. Main effecls of region and race
were noted in grade 9, with higher scores in the
coasta! area and among white students. A sex-race
interaction was also detected in the ninth grade, white
males scoring higher,

Perhaps the most important difference between
the responses to the 1979 and 1883 surveys lies in
the students' responses to the gquestion, "Which of the
following was the most important in teaching you
about the oceans and Great Lakes?" In 1979, 28%
of the fifth graders and 37% of the ninth graders
perceived movies and television to be the greatest
influence. This media category outranked all others
including classes in school, reading outside of school,
coastal activities, and public nonformal education
such as in aquaria and museums. Respondents 1o the
1983 survey, howaver, credited school classes as
their major information source {Flgure 4-3}, while
movies and television ranked fourth and second for
the ftifth and ninth graders, respectively. Ghoice of
information source was not significantly (p < .05)
related 1o students' sex, race or region of residence.
in the ninth grade, however, those 1983 studenis
who identified classes in school or reading
newspapers and magazines as information sources
scored 49% or higher on the original items, while
those selecting tslavision, coastal activities and
nonformal education institutions scored 47.6, 47.2
and 45.4% respactively,

Discussion

Over a four year period Chio students in the age
cohort beginning as fifth graders in 1979 and ending
as ninth graders in 1983 exhibiled an increase in
knowledge about the oceans and Great Lakes, scoring
almost 10% more on an interdisciplinary test in
1983 than on the same test in 197%. More
informatlon was gained in social studies than in
sclence or humanities related to the aquatic
environment. However, ninth grade scores In 1979
ware almost identical to those in 1983, an indication
that no progress was made during the period in
increasing general awareness of the oceans and Great
Lakes. Attitudes 1oward Lake Erie and the oceans,
while remaining slightly positive, did not change
commensurate with knowledge.

Immediate intarpretation of these results would
indicate that the teacher training sfforts of the Chio
Sea Grant Education Program were not successful in
reaching the target students, those who were fifth
graders in 1979 and would be ninth graders in the
follow-up of 1983, This may indeed be ithe case.
However, several aspects of the study need to be
considered before conclusions are drawn.

First, the magnitude of the Sea Grant effort, while
great in terms of the outreach per dollar, was still
small in relation to the size of the population,
reaching only 8% of the state's teachers. Changes in
the knowledge and attitudes of those taachers classes
would not be likely to affect state averages markedly.
Such changes should be documentable, however, in a
subsample consisting of only the responses of classes
in which the teacher had been in a workshop of was
using OEAGLS. Those subsamples in1983 were not
large enough to use as a basis for judgement.

This leads to a second aspect of the siudy that
warrants consideration in interpreting the results.
The only demographic characteristics examined in
the survey were race, sex, ragion of residence
(proximity to bodies of water), and some macro-
demographics of entire schools. In 1983 there
were more non-white students respondents than in
1979, and the fact that non-white students scored
lower as a group may have influenced the averages.
It is likely, however, that there are other
unmeasured demographic variables that could account
for a lack of change ovar the period. For example, a
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TABLE 4.6 Relationship of Aquatic Knowledge and Attitudes.

Attitude Means by Knowledge Leval.

Group All Students High Scores Low Scorers
X > 67%) {X < 33%)
5th 1979 3.76 4.01 3.73
N=1887 N=20 N=688
9th 1979 3.97 4.15 3.75
N=1786 N=207 N=289
5th 1983 3.72 3.94 3.65
N=1753 N=15 N=595
9th 1983 3.82 3.94 3056
N=1591 N=153 N=289
S5th 1979 3.49 3.76 3.49
N=1887 N=20 N=688
9th 1979 3.2¢9 3.34 3.20
N=1786 N=207 N=289
5th 1983 3.49 3.92 3.45
N=1887 N=15 N=595
gth 19383 3.45 3.60 - 3.28
N=1590 N=153 N=269

*Maximum positive attitude = 5.00
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1982 study of ninth grade knowledge of marine
mammals {Fortner, 1985} indicated a relationship
of this attribute to language 1Q. The potential
threat to privacy that is involved with collection of
such data as 1Q scores makes their use in a statewice
survey unmanageable, yet such characteristics may
indeed be the limiting factor in assessing the
success of teacher training efforts by this repeated
survey method. Teachers themselves acknowledge
notable differences in ability between entire classes
of students that they teach from year 10 year. If
1983 was a ‘“low" for ninth graders, this alona
could cancel the effects of additional training in
marine and aquatic topics for that group.

The main self-raported source of student
information about the oceans and Great Lakes changed
during the interim between tests, so that in 1983
the students were relying more on the classroom than
on mass media sources. Changes in both classrooms
and the media may be responsible for this. Naw
curriculum materials for marine and aquatic
education, such as OEAGLS, have become available,
and teacher interast in inservice training programs
is high. At the same time, the number of natural
history programs on television has declined and
fewer new programs are bsing developed (Steinhart,
1980). Tho popularity of madia information sources
will be an important factor to monitor in future
administrations of this survey, as it will help
aquatic educators target their efforts effectively.

The new items relating to the Great Lakes on the
1983 survey have established an additional baseline
against which to compare the effects of educational
programs over the next few years. Low numbers of
correct answers on soms very basic questions
regarding Lake Erie provide an impetus for increased
gfforts in this direction. The ninth graders of 1983
are the voters of 1987 and beyond, and it only 8%
know that phosphates have been responsible for Lake
Erie's historic water quality problems, it is unlikely
that they are well prepared for making responsible
decisions about the future of our water resources.

This study has served the Ohio Sea Grant Education
Program as a means of drawing attention to the need
for aquatic education in the state. The student survey
mechanism has indicated a need for further
curriculum development in current topics related to
Lake Erie and the oceans, and it has established
classrooms as a recognized source for information on
these topics. The expanded survey can be
administered in future years, continuing a
iongitudinal siudy unique to marine and aquatic
education in North America.
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5. EFFORTS IN HIGHER EDUCATION

Because of the prospect of limited funding and the
relative adequacy of university programs in
limnology, fisheries and other aquatic degree oriented
programs, the focus for the Ohic Sea Grant Education
program has remained at the pre-college level.
However, early in Chio Sea Grant history, there were
two major efforts focused at higher education. The
first was a project at Bowling Green State University
to develop a curriculum in marine technology. This
began as an effort to be funded jointly by industries
in the northern Ohio area, interested in obtaining
well qualified personnel for employment in the
building trades to work with construction problems
along the lake shore. Because of the characteristics
of materials and processes occurring along the lake
shore, the unique problems associated with the
construction of structures such as piers, break-
water, groins, and building foundations, required the
specialized training of foremen and construction
engineers. Unfortunately, reorganization problems at
Bowling Green delayed the initiation of this program.
Although a curriculum was prepared, the program
was never fully implemented.

With the major objectives of the pre-coliege
program within sight of being firmly established, a
decision was made in 1981 to conduct a needs
assessment of courses and programs in higher
education in the State of Ohio. It was felt that it was
impossible to ptan for the development of such
programs without knowledge of what currently
existed throughout the state. As a resuit a small grant
was made available from Sea Grant discretionary
funds to provide time for a graduate assistant to
examine the catalogs of all higher education
institutions in the state. At the same flime key
administrators of each institution were asked to
identify an individual who had responsibility for
coordinating their marine and/or aguatic programs.
The list of courses compiled from the catalogs was
sent to this individual who was asked to verily its
content as accurately representing that institution’s
course offerings. Over 500 courses were found that
dealt with marine and/or aguatic topics as the major
focus of the course. There were offerings by over 50
institutions. It was found that there were many
courses dealing with biological and geological aspects
of the marine and aquatic environments, but few if
any were available in the arts, humanities or social
sciences.

The results of this survey have been assembled
into a Directory available from the Ohio Sea Grant
communications office. It was sem to individuals in
each college and university in the state identified
as program leaders in marine and aquatic programs
in the survey. One function of the Directory is to
assist individuals in identifying courses available at
other institutions, allowing students to develop a
more specialized background without having to offer
such courses at each university. In addition it serves
as a guide to counselors in the state in advising high
school students of programs at the various state
institutions. It has also been used by the Ohio Sea
Grant staff in determining needs for new courses and
programs in marine and aquatic topics in the state,
thus serving as a guide for higher educalion etforts
of the education program.

Several other developments sponsored by Sea
Grant have occurred at The Ohio State University. A
coastal engineering graduate program and a zoology
course in oceanography have been developed with
Sea Grant support. A cross-listed course and a
workshop in marine and aquatic education have
been established in Ohio State's College of Education
and School of Natural Resources. These courses
responds to the demand for more content-oriented
material usable by formal and nonformal educators.

A recent (1987) effort is in response to the
national demand for improvement of education
programs. The Collsge of Education at Ohio State has
decided to join the Holmes Group, a group of 94
research oriented institutions of higher education
who have agreed to make their teacher education
programs into post-baccalaureate programs. Because
of the success of the Chio Sea Grant Education
program locally and nationally, it was seen by college
administrators as the basis for an innovative teacher
education program. Accordingly a proposal was
submitted as a component of the Chio Sea Grant
Program to secure planning time for the
incorporation of the Ohio Sea Grant Education model
into a graduate program for preparing biology
and earth science teachers. A complete description
of the proposed program is included as Appendix K.
The proposal was not funded in 1987 because of
changing emphases in education on a national ievel.
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6. NONFORMAL EDUCATION EFFORTS

With an informed citizenry as a goal, Sea Grant
programs frequenlly prepare news releases and
informational media programming for general adult
audiences. Such efforts typically originate within
advisory service and are done mostly as current
gvents reporting or as announcements of advisory
programs. A few resource organizations such as
Wisconsin Sea Grant and the Ohio Department of
Natural Resources have approached media program-
ming on a regular basis as an educational tool.

Radio. As a research project within Ohio Sea Grant,
many of the major concepts from OEAGLS were put
into the form of one-minute radio programs
developed by environmental communications
students. These programs werg aired on central Ohio
Radio stations over a one-month pariod and a
telephone survey conducted to assess the effectiveness
and the size of the general adult audience that was
reached. The survey indicated low levels of knowledge
about Lake Erie within the target group, but a desire
to learn more (Fortner, 1281). Though the shon
broadcast period did not allow for high levels of
measurable impact of the programs, the radio scripts
and supporting literature have been usad by advisory
agents in subsequent program development. The level
of audience intergst encourages the belief that the
general public as well as pre-college teachers and
students may be receptive to Lake Erie information
presented in short, attention-getting formats.

Museum Programming. Coiumbus' Center of Science
and Industry (COSI) relies upon short, high-interest
activities to provide educational experiences for its
300,000 visitors each ysar. During the summer of

1982, William C. Schmitt and hils COS| Educational
Department used some Sea Grant funds and the content
assistance of the Chio Sea Grant Education Program
staff to produce "The Great Lake Erie Treasure Hunt.”
The program consisted of six demonstration shows
plus hands-on exhibits 1o inform audiences about the
historic, scientific and recreational importance of
Lake Erig as well as ils geoclogy, climate effects and
wildlife.

COSI judged the program to be the best summer
show ever produced there, and visitor surveys done
to evaluate the program's impact indicated significant
increases in lake knowledge amonm the 46,000
summar visitors. Because of this success the
program was modified specifically for school
audiences and continued to be offered until 1985
{(Fortner, 1986). During the first year of this
program the OEAGLS modules most closely related to
the program topics were distributed to teachers who
brought classes to COSI to attend the program. This
mechanism was expected to extend the use of OEAGLS
and to increase the awareness of teachers and the
general public of the importance of Lake Erie and the
education role of Ohio Sea Grant. The subsequent
evaluation, however, reported in the chapler on
Summative Evaluation, indicated that the program
was ineffective in encouraging ieacher use of OEAGLS
materials.

Visitors try water sampling at "The Great Lake Ere.

Telgvision. An important finding of the baseline
study conducted in 1979-80 was how students think
they are getting their information about the oceans
and Great Lakes. Movies and television are the most
frequently reported information source (Fortner and
Mayer, 1983).
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The single experience shown to be most closaly
related to high knowledge scores was the number of
Cousteau programs seen on television. When the
Cousteau Sociely learned of this it agreed to cooperate
in a research project lesting the actual effectiveness
of a television documentary in changing knowledge
and attitudes on a marine topic.

With funding from The Ohio State University
Small Grants Program and the Spencer Foundation,
Dr. Fortner and a graduate student previewed an
untelevised Cousteau Odyssey program, “Mammals of
the Deep: The Warm Blooded Sea,” and developed
knowledge and attitude questions based on its content
{Fortner and Lyon, 1985}).

The questions were presented to two audiences,
ninth graders at a suburban high school (Fortner,
1984) and adult cable television viewers, as &
pretest, immediate postiest and delayed posttest. All
the ninth graders responded interactively to televised
tests using their home computer consoles from
Warner Amex QUBE. Comparison groups in the school
and a contro! group with QUBE took the test but did
not waich the documentary.

School testing provided information on talavision's
effactivenass for marine aducation.

Scores of the test groups indicated significant
gains in knowledge, with most of the Information
retaingd on the two-week dolayed postiest. Aftitudes
on marine mammal issues were posilive before the
program and temporarily shifted to a more strongly
positive postion following the broadcast. It was also
found that a teacher could preduce the same kinds of
affects in a standard classroom situation by teaching
from the script of the boradcast. The television
documentary, than, was an effective information
source, but s0 was a skillful and well-informed

teachar.
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APPENDIX A
Sample Pretest

Used in OEAGLS Development
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OCEANIC EDUCATION ACTIVITIES FOR GREAT LAKES STATES
PRETEST - Investigation # 24

Questions 1 through 3 contain words which could be used to describe
the work which you do in c¢lass. Choose the number which best represents

how you feel about the work that you have been doing. Record the number
ou thd answer sheet.

1. Easy (1)

(2): (3): (4): (5): BHard
2. Boring 2): (2): (3): (&): (5): Interesting
3. Clear (1): €2): (3): (4): (5): Confusing

The remaining questions in this test are about Dhio and/or Lake
Erie. They deal with ideas that you will be discussing in class during
the next few days. Since you probably have not covered this material,
you are not expected to know all the answers. We want to find out how
much you already know about these topics before you do the work in class.
Please read each question carefully and decide which is the one best answer,

Mark your answer on the separate sheet. If you do not know an answer, you
may guess,

Next step or

Characteristic ' identificarion
1A, Lateral line 2

BE. No lateral linme Sunfish

2A. Dorsal fins joined Sculpin

B. Dorsal fins separate 3
3A. Rounded tail Burbot

B. Forked tail . Yellow Perch

Questions 4-6 refer to the box above; turn the page to find the questions,
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10.

11.

The material inside the box is called a

a.
b.
c.
d.

crosslisting guide.
dichotomous key.
fish test.

category chart.

Using the Iinformation in the box, you can

a.
b.
c.

d.

identify the fish pictured.

find out some characteristics of the fish plctured.
find out some characteristics of all the fish named .
do all of the above.

The name of the fish pictured in the box is

N T

Sunfish.
Sculpin.
Burbot.
Yellow Perch.

pDorsal fing are found on a fish's

=P ]

underside.
back.

aides.
ventral side.

A lateral lipe is a

NN oR

row of sense organs along the sides of some ffsh.
dark stripe running all the way around a fish.
line in a fin that helps make the fin stiff.
mark that shows where the gllls are located.

About how many families of fish live in Lake Erie?

on o

Thousands
Hundreds
50

25-30

A parasitic fish found in Lake Erie 1s the

Ln TR

sucker.
lamprey.
livebearer.
sculpin.

An adipose fin is

an oW

the ventral fin nearest a fish's tall.
an extra fatty fin on the back of some fish.

another name for the tail fin.
the thick flap that covers the gills.

38

A N B NSRS EEESEEEEEEER



12,

13.

14,

15.

Barbels are sometimes found on a fish's

[ PR - =

Which family of Lake Erie fish does not provide foed for hymans?

a.
b.
c.
d.

Which family of Lake Erie fish is not commonly used as bait?

Ly T

5

e

A0 N

head.
tail.
sides,
back.

Temperate Basses
Trout/Salmon
Herring
Killifish

Sunfish
Silversides
Sculpin
Mudminnow

common name of a fish may be based on

what it looks like.
where 1t lives,

a sound it makes.
any of the above.
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APPENDIX B

Attitude study for pilot testing

40



Appendix B: Attitude

Aftitudes wore assassed through the use of an
innovative intensive time serles design developed at
Chio State (Mayer and Monk, 1983). Items
originally used in the baseline study (Fortner and
Mayer, 1983, Appendix ) were adapted for use.
Thase are of the semantic differential format and
focus on attitudes children hold toward Lake Erie and
the ocean. Additional ilems from ongoing studies
using the inlensive time series design were also used
to assess attitudes toward the class and teacher. One
item was randomly selected from each of the four
types of items for each student for each day.
Therefore each student in a given class had a different
test and no student received the same test a second
time untii all tems had been used. A computer
program has been developed for selecting items and
printing student test forms. Data are collected
according to the following design:

Pilot group
01, 02...0K10,1011,...10K30,031....045
Comparison groups

01,02,..0K10,011....0K30,031,...045

O=CObservation (Attitude assesment)
K=Knowlaedge assessment
l=Treatment or unit

The numbers are class days. Daily means will be
computed for each pilot group and for each
comparison group. Data from the items focusing on
Lake Erie and the oceans will be considered dependent
variables. Those relating to teacher and class will be
considered environmental variables. Analyses used
will be time series analyses programs. Regression
between environmental and dependent variables will
be factored into the analysis programs to compensate
for variances instroduced into attitudes from those
two sources.

study for pllot testing

n



APPENDIX C
"Water Education Curriculum”

(Description of OEAGLS Evaluation)
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CHAPTER SIX
THE WATER EDUCATION PROJECT

Origina) Proposal and First Year

In the mid-1970s, Richard Henry, a professor of science education at
Middie University, completed his association with the Earth Science Project
(ESP), a program designed to write supplementary materials for middle school
science classes. Henry felt the type of materials produced by ESP, short
modules consisting of two to three lessons organized around a common theme,
were very appropriate for subject matter not typically a part of the middle
science curriculum. Henry believed such an instructional design would also be
pertinent for marine education materials, another curriculum area usually
neglected in middle schools. Henry prepared a proposal for Sea Grant, a
research and educational agency of the U.S5. Department of Commerce that
supported pre-collegiate curriculum development in marine education. Sea
Grant approved the project and Henry began work on the Water Education Project
(WEP) in 1977. (Interview notes)

The main purpose of Henry's project was "to improve student understanding
of important concepts related to oceanic study that would be appropriate to
interior regions of the United States." 1In the proposal, he wrote topics
would "relate to water bodies such as the Great Lakes and the larger river
systems," and be "appropriate for students in the middle school years." Henry
listed fourteen broad type areas that would be covered in the project's
materials:

1} Water recreation

2) Shipping and shipbuilding industries

3) Uses of water and the effect of water use

4) History of water transportation

5) Food resources of lakes and rivers

6) Evolution of lakes and rivers

7) Ecosystems of lakes and rivers

8) Lakes and rivers as political boundaries

8) Lakes and rivers as energy sources

10) Aesthetic and cultural resources of lakes and rivers
11) Mineral resources of lakes and rivers

12) 1Lland and water management of lakes and rivers
13) Lakes and rivers as wilderness areas

14) Human geography of lakes and rivers

Each topic would be the focus in one or more activity packages consisting of
one to three days of instruction for students. The activities would be usable
by teachers "with a minimum of inservice preparation" and use equipment and
materials that were "currently available to most teachers." A teacher guide
would accompany each activity. (Project document)

Henry proposed that each topic would be developed by a three-person team,
consisting of the principal investigator (Henry), a government, university or
industrial expert on the topic, and a middle school teacher. The principal
investigator and the middle school teacher would be responsible for the
"development and informal classroom teaching of each activity (formative
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evaluation) and the 'topic expert' will check the accuracy of the material in
the activity." (Project document)

Henry described the formative evaluation stage as "necessarily informal,
using perhaps as many as three different classes chosen by the development
team as being representative of the intended consumers of the activity." He
listed three sources of evaluation information:

1. Pre- and post-tests of the cognitive objectives of
the activity. These will be of the multiple-choice
format. Item analysis information will be collected
and items revised and improved and pre- and post-test
forms developed. These items will uitimately be used
in the summative evaluation.

2. Teacher-user feedback. This will take several forms:
a) Marginal notes and comments of student and
teacher materials.
b) Completion of a 'Teacher Feedback' form.
¢} An audio-tape prepared by the teacher of his
reactions and suggestions.

3. DObservations of project personnel during trials of
the materials.

4, Student feedback. This would consist of a standard
form to which all students would respond with respect
to interest level generated, difficulty of the activity,
etc.

Revisions based on these data would be performed "as often as necessary until
the development team is satisfied that the materials are effective for
teaching the objectives intended." Henry envisioned producing 20 activities
during the first year of the project and a total of 80 by the end of the
proposed three-year development cycle. (Project document)

During the first year of the project, Henry organized an advisory panel
to help generate specific activity topics from his general 1ist and react to
other ideas from Henry or cooperating classroom teachers. Henry selected
teachers based on their work with him in previous projects and identified
others from a serijes of workshops he was presenting on marine education.
Development work was begun on six topics, most involving the geography,
hydralogy, and meteorology of the Great Lakes. (Interview notes; Project
publication)

During this period, the development and evaluation procedures that Henry
authored in his proposal were implemented and only slightly modified. The
formative evaluation instruments proved useful. The team approach to the
development and testing of the materials worked well, although the subject
matter expert did not participate until after the activity had been written
and tested. However, rather than describing these first-year activities in
detail when Henry served as the sole director of the project, the narrative
will instead focus on the period 1978 to 1980 when Henry was joined by Marilyn
Simpson as co-director. The development routine Henry established during the

by
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first year remained intact in later years and development activities after
Simpson arrived differed only in that Henry now had a permanent associate to
share ideas and critique lessons. Other reasons for concentrating on this
later period include the fact that nearly 75% of the activities were completed
after Simpson arrived, and both developers considered the Water Education
Project a team venture.

Building a Working Relationship

Simpson's faculty assignment at Middlie University was to split her time
50-50 between teaching education courses and writing for the Water Education
Project. Her previous development experience was limited to some work she had
done for her own junior high teaching and school districts in another state.
None had involved systematic field-testing or formative evaluation, and she
judged WEP to be "considerably more sophisticated" than her earltier work.
(Interview notes)

Simpson clearly looked to Henry to provide the direction on the team. He
was & full professor with considerable experience in curriculum development
and evaluation had designed this project, and already had one year of experience
in preparing the materials. Henry remembered that, if anything, Simpson was
too deferential. "The first year she was less critical and tended to take my
suggestions as requirements. But then she learned better," Henry said. As
Simpson became familiar with the project's routine and gained experience in
writing materials and organizing field-tests, their relationship evolved into
more of an equal partnership. {Interview notes)

Each took full responsibility for certain topics and guided the development
of the lesson activities. Simpson noted that each activity listed one of them
as an author, but the other "passed clearance” on all content. "We brought
different skills into the project. I have a way of writing that is very
precise and clear in the form of giving instructions. Dick's strength is in
the pedagogical model; he is very creative, very open to new things." The two
worked in offices directly across a hallway and met informally nearly every
day to discuss new ideas, report on classroom observations, and react to
earlier Tessons.

Writing Lessons

Activities were either developed from the ideas of Henry and Simpson or
were based on teacher-developed lessons. The activities begun by the co-
directors came from Henry's original 1ist of topics in the proposal,
suggestions from the advisory committee, or ideas in books, articles, or
scientific reports. Simpson's idea for the first lesson she developed came
from a popular song, "The Wreck of the Edmund Fitzgerald," about a shipwreck
on the Great Lakes. She had always Tiked the song ("From the first time I
heard it, I thought this was a teachable moment"), and the content focus of
the project allowed her to develop her interest into a full-blown instructional
activity on the "Great Lakes Triangle", an area with supposedly mysterious
forces, a la the "Bermuda Triangle.” (Interview notes)

They also developed an initial 1ist of objectives to guide their first

draft based on the answers to the questions of "What do we want to teach?" and
"What do we want kids to learn?" Henry didn't find strict behavioral
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objectives useful ("Their value doesn't outweigh the amount of sweal it takes
to write them"), and usually found it difficult "to identify objectives when
we wrote them in the cycle at an early spot." But Henry felt that objectives
helped identify "really vital, crucial learning points,” and listing them gave
the writing specific direction and provided the basis for the pre- and post-
tests that accompanied each set of activities. "By the time you finsihed a
first draft, you'd have the objectives. There were some minor changes in them
after the pilot so they could be more precise and better reflect the nature of
the activity." {Interview notes)

After completing the first draft, the author would submit it to the other
co-director for review. Simpson said she critiqued these early drafts on the
"hasis of experience and background." She would estimate the length of time
required for the activity te determine if it was too long for middle school
students. Another concern for both Henry and Simpson was that activities not
demand special classroom equipment or require logistical arrangements (such as
field trips) that would make them difficult to implement. (Interview notes)

If an activity was to undergo major changes during its development, those
changes were likely to come during these initial brainstorming and review
sessions. Simpson believed, "Our internal collaboration was responsible for
the most substantial changes. After we got into the field, the changes were
mostly format changes or logistic changes. We couldn't anticipate timing and
logistical problems in the review process. Dick and I tried, but we couldn't
always do that, but classroom observation helped us there." Despite these
Jimitations, Simpson estimated that most of the “substantive" changes occurred
during the internal review sessions before the materials went to the field
trial. (Interview notes)

Henry agreed. "Once we developed an activity, the basic structure stayed
pretty much the same. I don't reminder that we ever threw an idea out. We
made minor changes explicating the activity better." Henry felt part of the
reason for this was due to the fairly fast, consistent pace of development.

He and Simpson typically had three or four modules in development at one time
at different points in the cycle. The time restrictions and the modest funding
for the project meant that once the general outline of an activity was set,

the authors did not have the opportunities for large-scale revisions. Henry
described these restrictions on the scope of revisions as "blinders." "You
develop blinders in a sense, but that's 0K. Brainstorming, reviewing,
reworking is expensive. By and large, I don't think that's effective. What
we've done on a modest scale is every bit as effective. We produced as much
with this project as did ESP (the Earth Science Project) with ten times more
money. Blinders can be helpful, economical, keep you on track." (Interview

notes)

when the activity reached a point where the content was well-established,
the primary author would arrange with a middle school teacher to serve as
co-developer and pilot-teacher of the moduie. The teacher often began the
process of preparing items for the pre- and post-tests. However, both Henry
and Simpson would review these questions and usually write several items
themselves. (Interview notes)

A second approach to the preparation of an activity began with an idea
developed by a teacher. The co-director identified these teachers through
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their masters-level courses at the university, inservice workshops, and Henry's
contacts with teachers in the public schools. Teachers wrote up their ideas
and submitted them to Henry or Simpson. Some teachers remained involved in

the development process as Henry or Simpson reworked the original idea. Other
teachers were not asked to participate in the revision process or chose not to
be involved. (Interview notes)

Henry and Simpson approached the teacher-developed activities with the
same criteria they used to judge their own lessons. In addition, they were
concerned with revising lessons to make them usable for other teachers. In
many cases, the original lesson was too narrowly written and not generalizable
beyond the teacher-author's classroom. Lessons also had to be reduced in
length and updated to account for recent research findings. (Interview notes)

Typically, Simpson and Henry did not use the original author as the
pilot-teacher of the lessons. They believed it was essential to test the
activities in another setting in order to determine their success. Simpson
said, "The materials were written to stand alone and by testing them in the
author's classroom, we wouldn't find that out." These pilot-teachers, however,
were not considered co-authors. (Interview notes)

Field Tests

In his original proposal, Henry anticipated invoiving "as many as three
different classes” representative of the intended users of the activities in
the field-tests. In practice, the developers did use three to four classrooms,
but typically they were all taught by the same teacher in the same school.
Thus, each activity was tested by 100 students or more. (Project document;
Interview notes)

Pilot teachers received a pre- and post-test assessing the content of the
activities. Each test contained approximataly 10 multiple choice items, and
unless an item-analysis of the pre-test indicated major problems with an item,
the pre- and post-tests were identical. These tests also contained three
Likert scale items measuring students' opinion of the material's difficulty,
clarity, and interest. (See Figure 7) Teachers also received an "Activity
Evaluation Form," which asked them to rate the material's difficulty and
interest, and the clarity of the teacher's guide. (See Figure 8) In addition
to the data coliected from the forms, Henry or Simpson cbserved each pilot-
teacher on at least one occasion. Thus, the data collected from each field
test included pre- and post-tests, questionnaires, and observations (Project
document; Interview notes)

The developers felt each of these data sources provided useful information.
But the glue holding the data together cane from their participation with the
complete evaluation process, especially their first-hand contact with the
pilot classrooms. (Interview notes)

Simpson was firm in her beljef that developers also had to be evaluators:

I would always do evaluations myself. You do
curriculum development not just as a function to
produce a product. You do development because you
believe something needs to be taught. Developers
have to ascertain personally that they do that.
They see the light in the kids' eyes.
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The project never considered an outside evaluator, but Simpson would have
vetoed the idea anyway. An outside evaluator would not have shared their
"commitment” or "zeal" and would not have been as aware of critical facets of
the program as were she and Henry. Simpson argued,

Even though somebody else would have been objective and
gone through the evaluation steps one-two-three-four,

the thought processes and background and sense of urgency
of getting the job done right would not have been there.
I have a feeling--no, I know--you learn better by
experience, and if I were to hear a report or see a
written report, it wouldn't do the same thing for me.
Knowing the kinds of affective results we were Jooking
for, I can see more observing the classroom process
directly. (Interview notes)

Henry shared Simpson's commitment to the "developer-evaluator role and
the need to be immersed in classroom activities. He compared the field-testing
?rocedures in the Water Education Project with the larger Earth Science Project

ESP).

ESP was a nationwide expensive test. Pilot-teachers
were representative, but the feedback we got from our
own small group was no different in terms of quality or
being useful. I lost confidence in the need for
large-scale field tests. You must have a developer-
evaluator who works in schools in a daily, regular
basis. We know teachers; we supervise student teachers;
we're out in the field a lot, and we know what kids can
do. Some of these activities we did the piloting
ourselves. If you have that characteristic, knowledge
of a classroom, a developer can select teachers who can
help you and develop the activity to generalize it. It
also gives you the confidence to write good materials
and make changes.

Henry's and Simpson's reliance on personal knowledge of the evaluation
procedures and classrooms to help understand and interpret field-test results
should not mask their use of the other data they collected. Simpson thought
the test items were most useful in a confirming role, "assuring us the content
was coming through." Henry found the test scores "sensitized" him to problem
areas, especially in terms of content acquisition. However, the test results
didn't necessarily explain why the problem was there. Once the item analysis
gave him confidence in the item, Henry would next “relate the test items to
objectives" and look generally at the materials to see if he could uncover a
weakness in the instruction aimed at teaching that particular objective.

Henry explained," Maybe the reading level is too high. Maybe the activity
didn't focus on the objective, it just missed the mark. You look at the
teacher's guide. Maybe this is where the change has got to be made. You rely
on observations. Classroom visits can flush out things not on the test.
Somehow or another you ask does the activity handle the objective?”

(Interview notes)
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The teacher forms and comments were also valuable for Henry, especially
in making procedures more generalizable. Teachers asked for "more information
and better, clearer directions." Simpson recalled that teachers provided
useful information about the extent of student involvement across an entire
class. They also reported on the availability of the materials and the ease
of implementing the activities. Simpson recalled making changes in some
lessons based on teacher comments that procedures or logistics were cumbersome.
{Interview notes)

Having just one pilot-teacher per activity did pose some data inter-
pretation problems for Henry and Simpson. Henry recalled the pilot of a
weather activity occurred in a "rather chaotic classroom, and so we weren't
really sure how well the activity was doing.” Simpson felt that in several
trial classrooms the pilot-teacher represented, to some extent, an optimum
user and not a typical teacher. But Simpson continually compared the
performance of the pilat-teacher to her knowledge of other teachers and her
own teaching experience in order to judge whether the materials would work in
different settings. She did not expect the materials to be suitable for all
teachers. '"You know intuitively there are teachers who will never use these
materials. The only thing that will change their routine is a school as-
sembly." But the reliance on her experience and contact with teachers in WEP
workshop settings helped convince Simpson that the materials could be used
successfully beyond the pilot classrooms.

Post-Pilot Revisions

Generally, the activities did not undergo major changes after the pilot-
testing. Henry remembered that by this time "the basic sequence of the activity
was set." A pilot-teacher and co-author of an activity, Elaine Bright, agreed
with Henry's assessment. "The pilot versions and final copy of the activities
I participated in were basically the same." Bright saw more substantive
changes between her original lesson (that she submitted for a Henry workshop)
and the pilot version produced by Henry than between the pilot and the final
copy. (Interview notes)

Simpson recalled revisions that provided more explanation and background
for teachers and, in some instances, furnished additional content information
for students. Question sequences in the student booklets were revised, teacher
guide instructions improved, and in a few activities, entire lessons were
"scrapped." (Interview notes)

Simpsan's changes in her "Great Lakes Triangle" activity were typical of
the scope of revisions and illustrated how evaluation data contributed to the
process. In the original lesson students had to complete three activities,
including designing a Great Lakes ship, forecasting and tracking sterms, and
mapping characteristics of lake bottoms. During the field test, Simpson
observed that these three activities took too long and that the students
finished at different times. She revised the activities to make them equal in
length and rewrote the teacher's guide instructions to create three groups of
students, each required to complete only one of the activities. (Interview
notes; Project pubiication)

A second problem invelved an activity in which students plotted the
location of nearly 50 ship and plane disappearances in the Great Lakes area.
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Simpson's observations of the field-test showed that this act1v1ty also took
too much time and was too difficult, "“Either the kids couldn't do it, or do
it quickly enough. Watching them struggle with it, I knew it wasn't go1ng to
work." In the final version, the disappearances were printed on the map.
(Interview notes; Project publication)

Henry and Simpson worked separately on their own topics, but they
continued to exchange information and ideas. They each did the final editing
of the other's materials. The teacher-author typically was not invalved in
the revision process. (Interview notes)

The revision process involved sifting through a considerable pile of
data. Student workbooks were collected after each field test to assess the
reading level. Students had been asked to circle each word they didn't
understand. The student test pages and teacher questionnaire forms provided
cues for certain changes. "One hundred forms," remembered Simpson, "and we
went through every one of them trying to see where kids broke down. But we
couldn't have figured it out if we hadn't been there." (Interview notes)

Some data they ignored. Simpson recalled this happened infrequently, but
in a few activities when the teacher comments or the student data indicated a
problem with something “crucial to the rest of the lesson," it was retained in
spite of the results. Henry remembered that if there was a conflict between
what he and a pilot teacher thought was appropriate, he placed his emphasis on
his own experience and judgment. In a simulation game on the War of 1812
originally developed by a teacher-author, Henry felt the activity was too
complex. He cut one-half the role cards and changed some of the game mechanics
to shorten the teaching time. But, “the teacher wanted more role cards. It
took her three weeks to dec the lesson. I couldn't see other teachers taking
that long." Henry wanted to do further revisions, but "it was good enough as
it was, and needed to get out." (Interview notes)

After the instructional sequence was settled and content finalized, the
final step in the revision process involved content reviewers. Henry generally
selected reviewers from the university community whe had worked with him on
previous projects. As it turned out, the main contribution of the reviewers
was to confirm the accuracy of the content, rather than suggest major changes.
"We never had any major problems in terms of rewriting," said Henry. He
modified a geography activity based on outside reviews, a sentence here, a
sentence there." (Other suggestions included specifying more recent data or
different graphics. (Interview notes)

Each final activity included a student booklet and a teacher's guide.
The materials were published by the Sea Grant Office of Middle University and
generally distributed to teachers at workshops. As new activities were written,
they were placed in publication. By 1980, the final year of deve]opment 23
activities had been completed. (See F1gure 9) "Not every activity is exciting,
innovative and dynamic," said Henry. "Some we didn't like very well, and some
we didn't get w11d1y enthusiastic reviews on, but all of them are good
Teachers are using them because they are hetter than anything else.” (In-
terview notes)

This assessment was not a criticism of the evaluation methods the project
employed. Both Henry and Simpson felt their use of different data sources was
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a valuable dectsion. Henry said, "You have to do different kinds of review.
You have to have feedback from kids. I would like to have had more pilot-
teachers, but I doubt it would have changed the results much.” Simpson would
design a similar formative evaluation component for her next project. "It was
very valuable. Very time-consuming. I tell my students now what all we did,
and they can't believe it. They say they'1l never get done on time. I tell
them 'you'll never get a good product if you don't.'"
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FIGURE 9

Final List of Project Activities

MDOCO s O N P Lo R e
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The Effect of Lake Erie on Ohio's Temperature
The Effect of Lake Erie on Climate
Ancient Shores of Lake Erie

How to Protect a River

Lake Erie and Changing Lake Levels
Erosion Along Lake Erie

Coastal Processes and Erosion
Pollution in Lake Erie: An Introduction
Yellow Perch im Lake Erie
Evidence of Ancient Seas in Ohio
To Harvest a Walleye

011 Spilt!

Shipping on the Great Lakes
Geography of the Great Lakes

Ohio Canals

The Estuary: A Special Place

The Great Lakes Triangle

Knowing the Ropes

Getting to Know Your Local Fish
Shipping: The World Connection

We Have Met the Enemy

It's Everyone's Sea: Or Is It?
PCBs in Fish:; A Problem?
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The Great Lake Erie

One of the lesser known Great Lakes resources s
the art of the region. From the engravings of R. S.
Gittord to the ship paintings of Sprague to the work
of the Canadian "Group of Seven,” Great Lakes art
depicts the beauty and importance of these resources
in a way that words cannot.

Those whose hands are skilled in interpreting such
wonders to others have an immense gift. In our schools
art teachers are training hands to portray what eyes
have seen or hearts have felt, and the Great lakes
offer subject matter to these novices as weli. Ohio
Sea Grant wants to encourage this expression through
a special program for 1986.

To assist schools in presenting the topic of “The
Great Lake Erie” in their classes, we have assembled
a list of books containing Great Lakes Art (see Water-
works page), and a brief slide-tape program that can
be obtained on free ioan from our office.

Encourage your art teacher to participate in this
important event. Through the eyes of Ohio's children
we can show the beauty and importance of Lake
Erie.

“The Great Lake Erie”" is the theme for an art
exhibition that will focus on two-dimensional media
produced by Ohio students in grades 5-6 and 7-8.
The work must portray Lake Erie's importance of
beauty, or both, and be submitted by February 15
for judging by the Art Education department of Ohio
State University.

SEA GRANT INFORMATION FOR OHIO EDUCATORS

=/W%AAMV\=A=

Vol. 8, No.1

The best art submitted will be featured on a poster
to be distributed to schools and businesses. This and
other winning art works will tour the state from April
through August and be highlighted at the 1986 Con-
vention of the National Marine Education Association
in Cleveland. The artists and their teachers will be
taken on a VIP tour of the Lake Erie shore, and the
art programs submitting winners will receive copies
of Goldstein's Let's Get Lost in a Fainting: Winslow
Homer - The Guif Stream.

Details of the exhibition have been sent to ar
educators in most schools of the state. if your schoal
did not receive information but would like to partici-
pate, please contact us for details on preparing and
submitting entries.

“Lake Supenor” By Frankden Carmichesl, 1826

PsblimedbymeOhioSeaGramEducatioangrammdTMWSmwM‘sWMN&WWMWdEmm



Waterworks

Books on Great Lakes Art
Art education student Martha Mercer worked this summer to compile a collection of the range of Great Lakes

art. She discovered some exciting art reference materials that may be available in your public library. Those
marked * are available on loan from our office.

The Group of Seven, by Peter Mellen, McClelland and Stewart Limited, 1970.

The Group of Seven consisted of seven Canadian landscape artists active during the first part of
this century. Mellen describes their influences and history in this well illustrated book.

American Marine Painting, by Frederick R. Brandt, Virginia Museum, 1976,
An exhibit catalog for the Virginia Museum and the Mariners' Museum. It depicts themes relating to

the sea, such as danger and tragedy, man's insignificance in relation to the sea, the sea's beauty, its
coastline, harbors, canals, and ships.

Great Lakes Marine Painting of the Nineteenth Century, by J. Gray Sweeney, The Muskegon Museum
of Art, 1983+

The themes of this exhibit catalog include a chronclogical art historical survey of vessels on the
Great Lakes, as well as harbor views and landscapes.

George Caleb Bingham: Frontier Painter of Missouri, by Atbert Christ-Janer, Harry N. Abrams, Inc.,1975.

Christ-Janer gives an art historical view of George Bingham's paintings of everyday life en the Missouri
River during the nineteenth century.

The McMichael Canadian Collection, The McMichael Canadian Collection, 1983.

This exhibit catalog includes the work and bicgraphies of many Canadian artists. The collection,
housed just north of Toronto, Ontario, contains the largest selection of Group of Seven paintings
displayed anywhere. (See above.)

The Canadian Earth, Roger Boulet, Prentice Hall, 1982

A collection of Group of Seven paintings, the majarity of work in this book has never been reproduced
before. Boulet's biographies of these Canadian artists accompany examples of their finest paintings.

Canada illustrated, by Albert Moritz, Dreadnaught, 1982."

This book presents the art of nineteenth-century engraving as a fine art form. The intricate ilustrations
include brief descriptions of the scenes portrayed by the artist.

—Marina A Mercer and Karen D). Scranton
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THE GREAT LAKE ERIE

Art Compatition and Exhibition

sponsorsd by
The Ohic Sea Grant Education Program

The Great Lake Erie quenches the thirst of 11 milion people, harbors 3i4 of all ships passing through the Great Lakes, provides 41 muliion

gallons of water per day for grewing crops, and produces more lish for human consumphion than alt the other Greal Lakes combined. Lake
Erie has helped make Ohio great.

In celebration of the Greal Lake Ene, the Ohio Sea Grant Education Program s sponsoring a competition in two-dimensional an farms which
will be displayed in a statewide tour during 1986. The art shouid focus on the beauty of Lake Ene, its opporturites for secreation and
econcrmic development: its mportance in hisiary, culture or commerce: or ils link 1o ow Canadian neghbors.

ELIGIBILITY: Ohio students in grades 59
MEDIUM: Two-dimensional media, including drawings, painlings. prints, collages angd computer graphics.

FORMAT: Maximum size 18 x 24 inches, mmmum B 12 x 11 inches. on matenal durable enough for a traveling display

RECOGNITION:

One first place winner Work will be made into a posier for natonal distributon Winner with teacher will spend & day on a special
tour of Lake Ene's shore A news release recagruzing the winner will be sent to his or har local newspaper, and the art work wil
be included n the travehng display.

Nine second place winners. Shoreline tour with feacher, news release, and traveling display.

Forty showcase winners, along with first and second places above, will have their arlwork on a tour of selected sdes around Ohio
from May-August, 1986

All antrants will recewve cerlificales of participation

Each arl teacher with a first or second place winner, or with three or more showcase winners, will be recognized with a plagque
as having an Qutstanding Art Program in Aqualc Subjects The teacher will receive a copy of Goldstein's Let's Get Lost in a
Painting. Winslow Homer — The Gulf Stream. The book 15 part of a noted series for art apprecration and discussion of works of
art in the classroom. The leacher may choose 1o receive two other Litles in the series. or the eguivalent in other art books.

JUDGES: Faculty and graduate students of the Art Education Department, The Ohio State Universily
CRITERIA: Approach 10 the theme, use of meda, oniginality and design qualities.
DEADLINE: Postmark February 15, 1986. Winners will be notfied by March 15, 1988

Plan now 10 Include this opportunily in your arl education program for the coming year. Encourage your studenis to show for others what
Lake Ene means 1o Qhig.

Allend our workshop at the OAEA convention in November. or contact us for entry forms as your school year begns. Visual aids will be
available to assist your students with thew projects.

Ohio Sea Grant Education Program
059 Ramseyetr Hall

29 W. Woodrut! Ave.

Columbus, Ohio 43210

(614) 422-1078
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Spotiight on OEAGLS

Middle Sea was developed in 1979 as a means of announcing new Oceanic Education Activities for Great
Lakes Schools (OEAGLS) as they became available. We've come a long way in the scope and mission of the
Ohio Sea Grant Education Program, but OEAGLS are still the backbone of the effort.

The 23 OEAGLS manuals encompass a total of 58 classroom activities. Do some of them fit into the subjects
you teach? Order a copy at only $1.00 per manual, then make as many copies as you need for your classes.

Ohio Canals
A. How were canal routes determined?
B. How did canals affect Ohio?

The Effect of Lake Erie on Ohio's Temperature

A. What are heat sources and hea! sinks?
B. How dc Lake Erie and the oceans affect climate?
C. Can you make a general climate prediction?

Geography of the Great Lakes

A. What is the geography of the Great Lakes Area?

B. What is the St. Lawrence Seaway?

C. What are the surface dimensions of Lake Erie?

D. How can we find the volume of a lake or other
container?

Pollution in Lake Erie: An Introduction

A, How skillfully can you read a science article?
B. How can you become a critical reader?

Ancient Shores of Lake Erie

A. What evidence is there that the level of Lake
Erie has changed?
B. How have people used beach ridges?

Lake Erie and Changing Lake Levels

A. Does the level of Lake Ene change?
B. What would be the result of regulating the level
of lake Erie?

Getting to Know your Local Fish

A. How does a dichotomous key work?

B. What are the characteristics of some Lake Erie
fish?

C. How do fish get ther names?

We Have Met The Enemy

A. Where did the important battles (in the War of
1812) take place?

B. Why dig we fight?

C. Why did we win?

Coastal Processes and Erosion

A. What causes the shoreline to erode away?
B. Can erosion be stopped?

Erosion Along Lake Erie

A. How fast can a shoreline change?
B. How much land has been lost?

The Estuary: A Special Place

A. What is the role of plants in an estuary?
8. How does the estuary serve as a nursery?

The Great Lakes Triangle

A. What is the Great Lakes Triangle?
B. How can disappearances within the triangle be
explained?

1. Great Lakes bulk carrier design
2. Storm tracking
3. Lake bottom characteristics

C. What happened aboard the Edmund Fitzgerald?

Yellow Perch in Lake Erig

A. What can happen to a growing perch?
B. How can the perch fishery be managed?

It's Everyone's Sea: Or Is It?

A. What is the shape of the Atlantic Ocean basin?
B. Who owns the sea?
C. How are boundaries over water determined?

Evidence of Ancient Seas in Ohio

A. How were Ohio's minerals formed?
8. What do Ohio's minerals tell about its history?

PCBs in Fish: A Problem?

A. What are PCBs?
B. How can the public health be protected?
{continued )
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How To Protect A River

A What are some of the charactenstics of the
Olentangy River?
B. How does a river qualify as a "'scenic river”'?

Knowing The Ropes

A How s a rope put together?

B. How do sallors use ropes?

C. How have ropes, ships and sailors influenced
our language”

Oil Spill!

A. Where does oil pollution come from?
B. How can an oil spill be cleaned up?
C How does an o spill affect lving things?

To Harvest a Walleye
A Who can harvest a Walleye?
B Whal does a biomass pyramid tell us?
C. What is a food weh?

Shipping on _the Great Lakes

A. What products are carried on the lakes?

B. What 15 the most economical form of
transportation?

C. Which 1transportation method uses the least
energy”?

Shipping _The World Connection
A. "Where go the boats?”
B How do locks work?

C Can you use your shipping knowledge?

The Elfect of Lake Ere_on Climate

A What causes the land-sea breeze?

B. How does Lake Ene influence the climate of
nearby land areas”

C. Can you make a general climate prediction?

New QEAGLS are now being deveioped and pilot
tested. Titles that should be avalable by sprirr
include Six actvily Dooks for primary grades inclin t-
ng Lake Ene — Take -« Bow, The Giver and Taker

and Build a Fish to Scale. New htles for middle
school grades wil be A Great Lake Vacation

storm Surges on Lake Erie, Waves and an activity
hased on manna operations.
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Aquatic Science Projects Recognized

Scientific thought, exploratory projects and inves-
tigative presentations resonated throughouwt Ohio
Wesleyan College as Ohio's young scientists partic-
ipated in the Stale Science Fair on the 27th of April.
CAMEOQ {(Consortium of Aguatic and Marine Educators
of Ohio) sponsored a special awards category which
recognized individuals whose projects were aquati-
cally relaled This year, 21 entries were judged by
CAMEQO and Ohio Sea Grant representatives, Linda
and Tony Badzioch, Marylin Lisowski, Sarah Schuit,
Karen Scranton and Laurie Usher.

Three cutstanding projects were recognized. The
young scientists were awarded centificates and also
subscriptions to Nautica, a student oceanographic
journal. The teachers of the awardees were honored
with a complementary CAMEQ membership. Recipi-
ents of the 1985 CAMEQ award were Doug A. Wade,
a 7th grader from Hastings Middle School who probed
the question, "How Do Phosphales Atfect Algae
Growth?"' Investigative techniques were employed by
gth grader Jessica Evans from Stow High School with
her project entitied “'Can Tetracycline Be Traced
Through the Aguatic Feod Chain?” The potential of
desalination was explored in the project "Freshwater
From the Sea” by Susie Flannery from Steven Vaile
Middle School of Middieton.

These winners were invited to submit their projects
for lurther judging for the National Youth World of
Water Awards, which 15 sponsored by the National
Marine Education Association, National Marine Fishing
Service, Sea Grant Coliege Program and Sea Grant
Association. Selected winners would receive an ex-
pense paid trip to San Diego in November for the
NMEA Youth Conference on Marine and Aquatic Sci-

ence at the Oceans 'B5 Confersnce and Exposition.
—Maryfin Lisowskf
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Marietta Summer Workshop

Mistery and the Chio River were major emphases
of this summer's two-week long Marine and Aquatic
Education workshop held in Ohio's first city, Matrietta.
Twenty-four teachers from Marietta City, Washington
County and Muskingum County Schools met at the
Washington County Joint Vocaiional Schoel mornings
from June 17 to 27 Highlights of the workshop in-
cluded a program at Campus Martius and the Riv-
erboat Museum on the history of the Maretta Region.
An all day field tnp started at the Willow Island LLocks
where participants observed two tow-trains lock
through and received information on the operation of
the locks and dam. Other highlights included a tour
of a power plant, observation of unloading operation
at an ol barge terminal, and several local geology
stops.

This was a highly productive group ¢t teachers.
The bases for at least two or three future OEAGLS
activities were developed as projects, as well as two
computer programs: ohe on the Ohic River and the
operation of its locks, and the other a tish identification
program. Both will be made available to other teachers
through the Ohio Sea Grant Program.

It is unlikely that a similar workshop will be offered
next summer because of the instructors’ (Fortner and
Mayer) involvement in the National NMEA convention
to be held in Cleveland. However, look for offering
of the workshop during the summer of 1987. If you
want it to be in your area, let us know.
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CAMEOQ Annual Meeting

Fourteen CAMEQ members met Saturday, Septem-
ber 21, at Stone Lab on Gibraltar Island. Despite ias!
minute changes in the ferry schedule and threatening
skies, fourteen people managed to amve safe and
sound on Gibralter island to begin a day full of activities.

The occasion for the meeting was two-fold: it marked
the First Apnual Conference for the Consortium of
Aquatic and Marine Educators of Chio, and a major
planning session for the National Manne Education
Association {NMEA) conference was held.

Whenever marine educators get together, some-
thing aquatic must happen, and so & was at Stone
L.ab. Early morning partcipanis were exposed to Lake
Erie science and lore wvia a cruise on the RV. Biolab.
Scientfic sampling methods for water depth and sed-
iment compositions were first demonstrated and then
practiced by enthusiastic CAMEQ members.

After lunch the planning committee for the 1986
NMEA conference met Dr Rosanne W. Fortner, Co-
chair of the conference and coordinator of the Ohio
Sea Granl Education Progam showed a slide-1ape
program advertising nex! summer's event, which will
be held in Cleveland. August 4-9. Rosanne and Pam
Sears, Education Director of Sea World, described
the multiplicty of tasks that await us in CAMEC in
ptanning the conference.

The participants in this meeting were dynamic,
enthusiastic, eager ang quite creative, massive brain-
storming was a major event! More volunteers are
welcome - pltease contaci Dr. Fortner or Dr. Mayer

at (614) 422-1078 for details
—(Claudha Meiear and Margie Pless




Dabbling and Diving Ducks

When taking a field frip to the marshes of western
Lake Erie, waterfowl will be a common sight. Ohio's
western Lake Erie shore is edged by 30,000 acres
of marshland. This area provides a variety of habitats
including open ponds, cattail and reed beds, the tops
of dkes, shrub and sapling thickets, and swamp forest
remnants. Walerfow! are attracted to the wetlands in
great numbers during migration, since both the Mis-
sissippi and Atlantic Flyways pass through the west
end of Lake Erie.

Ducks, geese, and swans are collectively called
waterfowl. There is a wide range of sizes within this
group of birds. For example, a Blue-winged Teal weighs
less than one pound while a Canada Goose may
weigh up to 24 pounds. Al waterfowl have charac-
teristics related to an aguatic lifestyle. Webbed feet
help propel these swimming birds. Each foot has three
webbed front toes and a smailer, free hind toe. The
neck is somewhat long and the bill 15 flattened, often
with a rounded tip.

Ducks can be a challenge 10 identify due to their
many different appearances. By learning the behavior
of the two largest groups of ducks, duckwatchers
can Degin to distinguish one species from another.

The surtace-feeding, or dabbling ducks, are the
best known group in the duck family. Dabblers are
typically found on fresh, shallow marshes and rivers.
The nickname “puddie” ducks seems to fit when they
are viewed while feeding. The ducks tip, rather than
submerge, and grab aquatic plants growing Just below
the surface while therr tails bob above the water. The
legs of dabbhng ducks are attached near the center
of the body and because the legs are short they walk
with a waddle. The ponds they live on are often
bordered by trees or cattais, making open water
limited. With a wide wing area to body weight ratio,
the puddle ducks can spring almost vertically into the
air upan take off. When landing, they drop more slowly
inta the exact area n which they want to swim. The
diet is mostly vegelable, making dabblers a favorite
target for duck hunters.

Common dabbling ducks in the Lake Erie region
inclde the Maliard, Black Duck, Pintail, American Wid-
geon, Shoveler, Blue-winged Teal, and Green-winged
Teat. These species all belong to the tribe Anatini.
The male plummage 15 bright and elaborate. Most
dabbling ducks have an iridescent patch of color,
known as the speculum, on the wings of both sexes.
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The second major group of ducks is called diving
ducks. bay, or sea ducks. A diving duck dives for
aquatic insects, plants, and mollusks, often to depths
of 20 feet. Deep diving enables these ducks to utilize
the larger deeper bodies of water. To aid the diving
ducks in underwater swimming, divers have large
webbed feet with a flap, or paddie. on the hind toe.
The legs are set near the rear of the body, which
makes them awkward on tand. When divers float on
the surface of the water the tail is usually held close
to the water. Dabbling ducks hold their tails clear of
the water. Divers have a small wing area to body
weight ratio. This type of wing helps them fly swiftly,
but makes take offs and landings more difficult. Using
the open waters to their advantage, divers run, or
“patter’’, along the surface for some distance while
beating their wings before hfting off into the air. The
large paddie feet of diving ducks may be used as
rudders in flight and are ofen visible on flying birds.
When landing, the feet are used like skis to slow the
bird to a stop.

Ohio’s commeon diving ducks belong to the tribe
Aythyim. They are the Redhead, Canvasback, Ring-
necked Duck, Greater Scaup, and Lesser Scaup.
Divers lack the bright speculum of the dabbling ducks.
The plummage of a male diving duck is not as col-
orfully patterned as a dabbler.

These tribes of ducks utilize the Lake Erie marsh-
land either as a stopover on migration, wintering
grounds, or for year round residence. This 30,000
acre Ohio marshland 1s now only one tenth of the
original area once covering the western shore of the
lake. The habitat that remains was purchased by
private sportsmen while the rest of the area was
drained or tlled by 1951. Today several of the choice
racts are owned publically and administrated by the
Ohio Depariment of MNatural Resources Division of
Wildlife or the U.S Department of Interior. Ohio's
Bivision of Wildlife operates Crane Creek Wildiife Ex-
periment Station on the Magee Marsh Wildlife Area
in Lucas and Ottawa counties. The U.S. Department
of Interior manages Ottawa National Wildlife Refuge
within the same counties.

As a result of the vision of the early marshiand
preservers, management for waterfowl has been very
successtul in this area of Ohio. These wetlands are
maore productive of wildlife than any other type of
habitat in the Buckeye State.

In the spring and fall greal concentrations of wa-
terfowl will give a new duckwatcher numerous op-
partunities for study. Practice using the characteristics
of divers and dabblers to make a trip to the marsh
a rewarding experience.

—Mary Anne Smallwoort
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Cruising High Street—Just in case you think that Columbus, Ohio s an unlikely place tor a Sea Grant headquarters, take a look at our local
“'aguatic environment.’ These pictures, laken by Vic Mayer on Norih High Street between Sth and 12th Avenues, show how we are surrounded
by the nfluence ot waler. If we'd waited untit Saturday night to take the piclures, we could prokably have found a few mannated students
too!
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The New Crew

Claudia Melear brought her warm, sunny personality
from Atlanta, Georgia, in September to enter the Ph.D.
program in Science Education at The Ohio State
University. Her experience has been extensive in the
science education field, she has taught high school
biology for four years and science for gifted students
for three years. Throughout this time, Claudia has
taken every opportunity to become involved with ma-
nne science education. Georgia's Barrier Islands, many
of which are quite pristine, were visited at least twice
a year by Claudia and her students for coastal field
trips.

.- ",

Cilaucha hislear

Claudia is the type of person who can manage 1o
do many things all at once - and do them well too.
She was a state recipient of the Presidential Award
for excellence in Science Teaching in 1984, and has
managed to raise two children who are now college
studenls themselves. Her goal is to become a pre-
college leacher educator.

Claudia's interests and hobbies include aquatic mi-
crobiology. bird watching, photography, shell collect-
ing. and aquatic activities. She’s already experienced
L ake Erie’s islands and dubs them "SUPER!" - a real
compliment from this salty import to Ohio.

Margie Pless, a Master's/certification student in Nat-
ural Resources and Science Education, joined the
Sea Grant Education staff in September. Margie has
a B.A_in Biology from the University of Pennsylvania
and experience as a naturabst for the Nationai Park
Service. with assignments at Channel Islands, CA,
and Cape Hatteras, North Carolina. She also has bio-
technical experience with the U S. EPA and the Army
Corps of Engineers. In addition, Margie was an in-
structor at the Newfound Harbor Marine Institute on
Big Pine Key, Flonda.

65

arge Pless

Margie's long-term goal is to be the Director of
Education at a nature center or aquarum. Her goal
will be enhanced by practical classroom experience
which she plans first. Margie's hobbies include playing
musical instruments as well as ali types of outdoor
activities: hiking, biking, swimming. ice-skating. ex-
pioring and building sand castles.

in September, Ohic Sea Grant tock aboard a new
secretary, who helps keep the place shipshape. Sue
Fisher, a senior in Environmental Cemmunications,
spends many hours at the computer doing filing and
word processing. Her creativity and organizational
skills are readily put to use in the office. Sue’s home
base is Cleveland. Ohio. Her hobbies include pho-
tography, hiking, bicycling, and she aiso enjoys spend-
ing lazy summer afternocns at *'the lake”’ with friends.
After graduation Sue plans to marry an adventurous
man and travel around the world in a sailboat.

Peggy Fenner is a junior in Math Education who
keeps busy at OSG by typing, answering the many
phone calls and organizing pamphlets and brochures
for workshops and meetings. In her spare time, she
enjoys participating n basketball and softball and
playing saxaphone. She is expecting her first child in
December. Peggy's ptan for the future is to teach
high school geometry.

Fegge Fenner

Sue Figher
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THOSE
/VMPGNIFICENT
SWEETMTER SEAS 1986 Annual Conference

of the

NATIONAL MARINE
EDUCATION
ASSOCIATION

August 4 - 9, 1986

John Carroll University, Cleveland, Ohio

The Jesuits called them Feau douce, sweet water. The diaries of the explorers extolied them,
and Herman Melville compared them with the majesties of the aceans. The Great Lakes. Once
moumed for the treatment they received from the cities and industries they supported, the Great
Lakes are now praised for their beauty, honored for their place in our history, and sought for
their precious water.

The Consortium of Aquatic and Marine Educators of Ohio (CAMEQ) and the Chio Sea Grant
Education Program invite you to discover THOSE MAGNIFICENT SWEETWATER SEAS in Cleve-

land, their renaissance city.

PROGRAM HIGHLIGHTS

Marinated Micros software review Sea & Swap

Sea Grant Curriculum Fai Bilaterat Issues Symposium
State of the Lakes Symposium Luau at Sea World

Island Cruise Perch and Pike Picnic
The Great Lake Erie children’'s art exhibit Songs of the Seas/Lakes

For mare infarmation see a CAMECQ member or contact:

Ohio Sea Grant Education Program
The Ohio State University
059 Ramseyer Hall
Columbus, Ohio 43210
{614) 422-1078.
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Ohio Sea Grant Education
The Chio State University
059 Ramseyer Hall

29 W. Woodrutf Avenue
Columbus, Ohio 43210
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NMEA '85

Beauttut and histonc Willamsburg, VA, was host
to the 1985 Natonal Marne Education Association
Conference The weather was hot and muggy, but
that didn’t deter nearly 500 conlerees from sampling
the aquatic resources of the Chesapeake Bay area.
This was by far the mosi successful NMEA conference
evet From the keynole address by Virginia Governor
Charies Robb on (he first day, to the business meeting
on the last with a shde 1ape presentation on the 1366
Cleveiand NMEA conlerence, altendees were able 1o
participate in highly professional and useful activities.
These included workshops on taaching matenals, n-
tormation about the history and enviranmental changas
in the Bay and held tnps to a vanety of places such
as a nver tnp on a tughoal to the largest paper mill
on the Bay Sue Gammisch, conference coordinator,
aig an excetlent job of puling together human, finan-
ciai. and materal resources. setting a high standard
for us in Ohio to meel or surpass for next year's
meeling in Cleveland It any of you are interested in
helping with the meetng, contacl Fortner or Mayer,
the conference coordinators
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Winter Graduate Course

The course entitled Marine and Aquatic Education
(ED/NR 614} will be offered again Winter Quarter on
the Columbus campus of Ohio State. It will meet at
a somewhal later time than in the past to accom-
modate teachers who may want to drive in from
Surrounding areas 1o take the course. The course
meets from 6:30-900 pm, and it offers 3 quarter
hours of graduate credit. It introduces a wide range
of information concerning the oceans and Great Lakes,
touching on art, history, shipping, physical and living
resources and the evolution of oceans and lake bas-
ns. A wide range of audiovisual materials and labo-
ratory activities is used. The highlight is a one day
tield excursion to Lake Erie to study operation of a
marina and a gypsum guarry and to study the life
and geology of the lake area.

As an added benefit for course participants this
year, those who enioll in 614 will be eligible for tuition
waivers for a Spring Quarter course in marine and
aquatic education curriculum development. Those in-
terested in the courses should conlact the Chio Sea
Grant Education office for further information.
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APPENDIX E

OEAGLS Catalog
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APPENDIX F

Marine and Aquatic Education
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AUTHOR

Diane Cantrell

The author began her careper as a French and English teacher.
She provided her students many interesting and worthwhile activities
using the rich lTearning resources of the environment. These suc-
cessful environmental education experiences led to extensive graduate
studies in environmental education, teacher education, and curriculum
development. Diane has developed a special interest in the glabal
implications of environmental issues and how classroom teachers can
improve their skills in this critical area of elementary and secondary

education.
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FOREWORD

Marine and aquatic education has been a part of the curriculum in
Ohio elementary and secondary schools for many years. Teachers and
students have investigated ponds and streams, read about the early
world explorers, studied the complexities of world trade and have been
tuned in to such contemporary maritime happenings as the sinking of

the Edmond Fitzgerald or the wreck of the oil tanker Torrey Canyon,

This occasional paper is offered to Ohio educators to stimulate
creative activities and thereby provide students an even deeper
understanding and appreciation of the worid of water.

The Ohio Department of Education is pleased to be cooperating with
Ohio Sea Grant to bring to elementary and secondary students an increased
awareness and understanding of marine and aquatic education.

The Office of Environmental Education invites and encourages comments

on this paper.
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WATER IN THE WORLD

Few of us realize to what extent we depend on the world of water
in our daily lives. Every time we bite into a cream-filled cupcake,
eat an ice cream cone, paint a wall or brush our teeth we are using a
seaweed derivative which helps to maintain a creamy texture. When we
feed our pet or eat a drumstick, we are benefiting from the use of fish
meal in animal foods.

0i1 is only one item for our cars which is shipped by water from
overseas. The raw materials and parts for a single car come from over
70 different nations (1: 25). Consequently, the production and cost of
Tand transportation are closely tied to the water transportation system.

Because of Lake Erie’'s effect on weather, the residents of Paines-
ville, Ohio, have to shovel more inches of snow than the people living
in Toiedo. Even our language reflects the impact of water. Today's
meanings for "making ends meet," "mind your p's and q's,"” or “skyscraper"

bear little resemblance to their original maritime contexts.

The Limits to Water

A lack of awareness of our daily ties to water would pose little
problem if we had unlimited quantities of water for domestic, industrial
and agricultural use. But we do not. We are deceived by the vastness
of the water worid. Long before photographs from space showed the earth
as a bluish marble, children were learning in school that three-fourths
of our plapet is covered by water. Few Tearn, however, that oceans,

ice caps, and glaciers constitute 99.35 percent of that water (8: 11}.
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While the frozen water and the oceans are important in our lives, it
is the remaining 0.65 percent which we use more directly for day-to-
day activities.

Here lies another misconception. The limited amount of water
would pose little problem if rain and rivers brought new water. But
the earth is a closed system. There is essentially the same amount of
water today as there was three billion years ago; we continue to use
it over and over again. As we turn on the faucet in the morning to make
a cup of coffee or mix orange juice, we assume that the water is safe to
drink. Although we may know that it came through the local water treat-
ment plant or filtered through the ground to our well, we seidom think
beyond our Tocal resources; yet, we should. As Anderson explains,

The water you drank this morning fell as rain on Lake

Michigan two weeks ago. Three months prior to that the

water was evaporating from a lake in central Asia. Two

months prior to that it was part of the water a Korean

mother was using to bathe her infant daughter. Now you

have used it to satisfy your thirst. Two hours from now

it will leave you as urine and two months later it may be

part of a sumer rain falling on the streets of Paris (1:29).

Where was it before Korea and where will it go after Paris?

Pushing the Limits

We Tive in a global society which is pushing the limits of water
through growth and demand. Increases in population, shifts in population
from inland to coastal areas and rising consumption have led to increasing
demands for water and water resources. Since water is limited in quantity
and recycled, efforts to keep up with human needs have often resulted in

detrimental impact on the water environment.
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For example, increasing demands for food may lead to water shortages
due to irrigation. Lowered water quality because of soil, fertilizer and
pesticide run-off and the depletion of fish populations due to over-
harvesting also produce negative impacts, This in turn will affect the
physical, sociological and economic well-being of people in the future.
Other demands for water and water resources (e.g. energy, recreation,
natural resources, transportation, defense) lead to similar repercussions.

When the negative effects appear obvious or dramatic, some people
may only express concern while others may take action to correct the
problem. This is often the case, for instance, when people see oil

covered birds dying as a result of an 0il spill or blowout. However,

CER S EEN

the gradual deterioration of the water environment goes unnoticed by

most. For example, more ail enters the oceans from improperily disposed
waste 0il from automobile crank cases and machines than from oil spills

or blowouts. (7:286). The run-off of petroleum chemicals from automobiles
and other Tland sources is approximately 24 times as great as petroleum
pollution from offshore drilling (4:13). In addition, this less visible
pollution often impacts more on the water environment since it usually

affects the most productive area of the ocean, the coastal zone.

Protecting the Limits

Qur existence depends upon careful, planned use of oceanic and fresh
water resources. However, we are hindered in our efforts to protect and
responsibly use the water environment by a lack of awareness about our
daily dependence on water, 1imited knowledge about this important life

support system and lack of understanding about how society affects the water
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environment. The quality and guantity of future water resources depends
upon correcting these deficiencies. - Marine and aquatic education repre-

sents one effort to address this very difficult and complex task.

AN OVERVIEW OF MARINE AND AQUATIC EDUCATION

Marine and aquatic education evolved from the science education
movement which was spurred by the launching of Sputnik I and the envi-
ronmental movement which was marked by Earth Day in 1970. The scope and

goals of marine and aquatic education encompass much more than its roots

indicate.

Dimensions of Marine and Aquatic Education

Much of our daily life is dependent upon water. Marine and aguatic

education must reflect this fact. The following list indicates some of

the various dimensions of marine and agquatic education. It is not intended

as a comprehensive outline but rather as a stimulus in thinking about the

broad scope of marine and aquatic education.

Culture: art, music, literature, heritage
Energy Sources: oil, coal, wind, waves, tides, hydro,
solar, thermal, nuclear
Human Impact: pollution, development, over-use

Marine & Fresh Water Ecology: lakes, ponds, rivers, swamps, estuaries,

5egs, oceans

Maritime and Naval History: explorers, wars, shipbuilding, shipwrecks

Physical Forces: wind, waves, currents, tides, erosion, coastal
processes, crustal evolution
Properties of water: physical, chemical
Recreation: fishing, boating, swimming

Transportation and Commerce: shipping, world trade, canals, ports,

imports/exports
Uses of Water: domestic, industrial, agricultural
Weather and Climate: temperature, precipitation, wind directions
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Efforts to educate people about the world of water should include
these and other elements and how they relate to ecological, political,

economic, socinlogical and technological concerns.

Definition and Objectives

With the foregoing material as a backqround, the question becomes,
What is marine and aquatic education? Goodwin and Schaadt (4:6) wrote
one of the most accepted definitions:
Marine and aguatic education is 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.
The primary objectives of marine and aquatic education are:
* to develop a public which is aware of and knowledgeable
about the proper use, protection and conservation of
the oceans, coastal zones and fresh water resources
and,

* to motivate people to take part in decisions affecting
the sea and fresh water.

The major intent, therefore, is not to produce a nation of marine
biologists, oceanographers or hydrologists, but to develop a citizenry
which is "marine literate."

The above explanation raises three important points. First, by
using the term "marine and aquatic education," the definition addresses
the total water system. The popular term "marine education" fails to
explicitly include fresh water along with salty {marine) water. In
reality most marine educators include both; however, the major focus

usually remains on the marine environment.
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Second, the emphasis on the "total educational process” indicates
that this is not restricted to formal education. Agquariums, zoos,
nature centers and other environmental education centers offer many
nonformal opportunities for the general public as well as students to
participate in marine and aquatic education experiences. Organizations
and governmental agencies provide programs, materials and assistance.
In addition, the mass media help to increase awareness and knowledge
through news coverage, television serials, feature articles and pro-
ductions, public service announcements, and specialized publications.

Finally, the use of the word "education" emphasizes that this is
not a course, subject area or discipline. Within formal education,
marine and aquatic education must shed its image as science or marine
science and become a theme which permeates the total curriculum.
Students who read Moby Dick or Pagoo, write a report about the War of
1812, create their owﬁ fish recipes, estimate the average number of
organisms in an estuary, sing sea chanteys, draw their favorite marine
animal or investigate the effect of Lake Erie on climate are all

involved in marine and aquatic education.

FORMAL EDUCATION

Although many individuals and organizations support marine and
aguatic education through nonformal approaches, most of the emphasis
and efforts focus on formal education, beginning in kindergarten and
continuing through post secondary work. Marine and aguatic
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education does not take the form of a course but rather that of a theme
which draws upon appropriate methods and materials to complement and
enhance existing educational goals and curricula. The following
discussion first demonstrates how marine and aquatic education helps

to meet the goals of environmental education and general education and
then describes ways in which it can be incorporated into the existing

curriculum.

Environmental Education

The basic aims of environmental education are to help individuals
understand the biological, physical, social, economic and political
dimensions of the natural and built environments and acquire the knowledge,
skills and values to make responsible decisions related to th; future
quality of the environment. As one component of environmental education,
marine and aquatic education helps to meet these goals in two ways.

First, water-related issues of concern to marine and aquatic edu-
cation cannot be separated from concerns of other major components of
environmental education. For example, the alternative energy sources
studied in energy education all deal with water either directly (e.qg.
tides, waves, ocean thermal) or indirectly (e.g. nuclear, wind, solar).
When world hunger is discussed in population studies, the misconception
of the oceans as the future panacea for food and water shortages must
be corrected. Pollution-related activities must indicate the limitations

of ocean dumping and the dangers of improperly designed landfills.

Second, marine and aquatic education focuses on one of the major
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Tife support systems— water—and its interrelationship with the other

systems— air, soil and 1ife. Environmental education addresses all

four equally.

General Education

In a similar way, both environmental education and marine and
aquatic education help to achieve the goals of general education.
While peopie do not always agree on what constitutes these goals,
the Association for Supervision and Curriculum Development published
the following list (2:9-12) which represents one view of current thinking
in this area., It may be used to demonstrate how marine and aquatic
education contributes towards meeting many of the educational goals of

general education.

Goals of General Education

1. Basic skills

2. Self-conceptualization

3. Understanding cthers

4, Using accumulated knowledge to interpret the world
5

&

7

Continuous learning
Mental and physical well-being
Participation in the economic world of production

and consumption

8. Responsible societal membership

9. C(Creativity

10. Coping with change

These goals, or similar ones suggested by other educators, are

inherent in the primary objectives of marine and aquatic education identi-
fied in the preceeding section. In order for individuals to become aware
of and knowledgeable about the water environment and its related issues,
they must learn and practice basic skills, use accumulated knowledge to

interpret the world, and cope with changes in the water environment,

82

i I i i i " W EEm.s

4
|

N e EEm

' B



especially those that result from human impact. In order for individuals
to take part in decisions affecting the sea and fresh water, they must
understand how each person's decisions affect everyone else, exhibit
responsible societal membership, and understand how their participa-
tion in the economic world of production and consumption affects the
present and future water envircnment. Both of these major marine and
aquatic education objectives require Tifelong learning.

In this way, the goals of marine and aquatic education correspond
closely to those of general education. Consequently, marine and aquatic
education efforts may readily complement existing curricula designed to

meet the goals of general education.

Incorporating Marine and Aquatic Education into the Existing Curriculum

Because of the interrelatedness of marine and aquatic education
with general education and environmental education, it is reasonable to
ask if we need another kind of education, especially when the field is
already deluged with so many others {e.g. consumer education, global edu-
cation, citizenship education, career education). The answer would be no
if any educational efforts were adequately meeting the need for marine
and aquatic education but they are not. Presently, schools appear to
emphasize the importance of land over water as evidenced by a notable
lack of water related examples, activities, units and courses in
the existing curriculum. Water seems to be taken so much for granted

that we fail to perceive the importance of it in the curriculum.
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Marine and aquatic education uses a variety of approaches for
incorporating water-related information, jdeas and concerns into the
curriculum. These may be broadly identified as the example approach,
activity or unit approach, multidisciplinary theme approach, and
specific courses. Since teaching styles, curriculums, and philosophies
differ, educators may find one method more appropriate than another.

In the end, a combination of these may lead to the best results.

With the example approach, teachers use water-related examples in

place of or in addition to some of the land-oriented ones to teach the

same skills or concepts. For instance, instead of adding and subtracting
bushels of apples math students may be asked to add and subtract baskets

of fish. Or they could solve story problems about fuel efficiency or
distance-time rates of water transportation. For English, grammar exercises
could contain sentences about water. Reading selections could include poems,
stories, books and other pieces with water themes or settings. These

kinds of substitutions and additions can easily be made in many subjects

to increase awarenegs about marine and aquatic ideas without detracting

from the teaching objectives of the discipline.

With the activity or unit approach, the teacher uses one or more

marine and aquatic education activities or lessons to enhance and expand
upon an existing water-related idea or topic. As students study transpor-
tation systems in Ohio and their impact on the state's development, they
might construct a model of a lock system or use a water drainage map to
decide where they would have located Chio's canals. In a world history

class, they could complete a unit on the role of the oceans in the spread

10
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of civilization. The activity or unit approach inCreases awareness,
knowledge and understanding by deliberately teaching about water as
it relates to the subject area.

With the multidisciplinary approach, teachers and students use

skills and content information from several disciplines to investigate

a theme or topic. This method lends itself well to both individual

and team teaching. Students studying an estuary, for example, would

draw upon science, math, social studies and Engiish as they use a

water testing kit, calculate averages or percentages, read a topographical
or aerial map, interview local people {hunters, fishers, industrialists),
use dichotomous keys and field guides, read local newspapers for evidence
of land use conflicts, and observe and record signs of animals. An
individual teacher can lead this kind of study or a team of teachers
might coordinate a study of the oceans. For example, students in an
English class could read Pearl Buck's "The Big Wave" as they study the
physical forces of water in a science class, debate coastal zone manage-
ment issues in a social studies class, calculate the rate of erosion
along the coastline in math class and draw seascapes in art class. By
drawing upon several disciplines, students not only use a variety of
skills and information but they also gain a more comprehensive understanding
of the world of water,

Finally, some schools and teachers prefer specific courses on a marine

related topic {e.q. oceanography, literature of the sea) or a one-time
marine education week. While these contribute to the efforts of marine

and aquatic education, they fail to include it as an integral part of the

11
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total educational process as is possible with the example, activity,
and multidisciplinary theme approach.

Regardless of the approaches used to incorporate marine and aouatic
education into the existing curriculum, the success of any effort depends
heavily upon teachers. Most educators have neither the time nor the
resources to develop their own programs in marine and aquatic education.
Fortunately, Ohio has many resources so that teachers do not have to

"reinvent the keel."

PEQOPLE, PLACES AND MATERIALS

Ohio has many organizations, agencies and institutions which provide
a variety of services to educators including resource and curriculum
materials, planning assistance, teacher education programs and field
trips. Some of these relate to water in general while others empha-
size places, topics or issues of special interest to Ohioans. For
addresses and other sources of information, assistance and resource

materials nét listed below, see the appendices.

Ohio Sea Grant

Ohio Sea Grant is part of the National Sea Grant Program, which is
a federal program committed to the better understanding, use, management,
and protection of the resources of the seas and the Great Lakes. Similar
to other stg;e sea grant programs, Ohio Sea Grant has three components:
research which investigates resource and management problems of Lake Erie
and other water bodies; advisory services which convey these research
findings to the public; and education which provides resource informa-

tion and assistance to educators. )
1
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The Ohio Sea Grant Education Office directed the development and
production of Oceanic Education Activities for Great Lakes Schools
{OEAGLS--pronounced "eagles”). These 23 classroom activities for
grades 5-9 cover a variety of topics including world shipping, oil
spills, erosion, and the Great Lakes triangle. While many activities
are science oriented, other subject areas included are geography, social
studies, math, language arts, history, art and music. These allow students
to better explore the economic, political, social, scientific and techno-
logical dimensions of the role of the Great Lakes and oceans in Qhio.
Activity units usually take two to three class periods to complete.
Materials include a teacher's guide and a student workbook which may be
duplicated. In addition to the OEAGLS activities, the office distributes
a quarterly newsletter entitled Middle Sea, conducts teacher workshops
and courses, sponsors resource centers at three locations (Ohio State
University, Bowling Green State University, University of Cincinnati) and
provides consultation services,

Similar services are available from other Great Lakes sea grant pro-
grams. In particular, the Michigan Sea Grant Curriculum group has developed
materials titled "Great Lakes Curriculum for Middle Schools." These are
comprised of five individual units: The Sea Lamprey in the Great Lakes,
Great Lakes Fishing in Transition, Water Quality, Great Lakes Urban Com-
munities and Great Lakes Shipping. Complete units may take 10-30 class
periods but most of the individual activities take one to three class
periods. Materials include filmstrips and tapes, slides, simulation

games, board games, wall maps and student materials for duplication.
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Ohio Department of Education, Office of Environmental Education

For over 41 years, an environmental education consultant has provided
assistance to Ohio teachers in elementary, secondary and teacher education.
Curriculum and resource materials, consultation services, and pre- and in-
service teacher programs focus on one or more of the interdisciplinary
themes included within the broad scope of environmental education (e.g.
energy, population, food, land use planning, ecology, conservation),

Since marine and aquatic education is also a component of environ-
mental education, the Office of Environmental Education consultant has
been federally designated as the marine education coordinator for the State
of Ohio. In addition to the previously mentioned services, this person

also co-directs several of the Ohio Sea Grant projects.

State Agencies

Two state agencies directly influence the use and management of
water and water resources in Ohio. The Ohio Department of Natural Resources
provides information and assistance about a variety of water-related topics
including coastal zone management, fishing, watercraft safety, ground water,
pond construction, glaciers and endangered aquatic species. The Ohio
Environmental Protection Agency distributes brochures on public water
supply and waste water. It also responds to inquiries about water regu-
Tations and their enforcement. Similar information is also available from
the U.5. Environmental Protection Agency, Center for Environmental Research

Information located in Cincinnati.
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Universities and Colleges

Local institutions of higher education have two kinds of offerings
useful to teachers. The first are content courses such as fresh water
ecology, oceanography and marine biology. A directory of marine and
aquatic content courses offered by Ohio colleges is available from
the Ohio Sea Grant Education Qffice. The second are graduate and
undergraduate method courses or workshops in environmental educa-
tion and marine and aquatic education. In addition, university

personnel and facilities may serve as a resource for teachers,

Other Organizations and Places

Numerous other resource people and places exist throughout the
state. Some of these focus on features which are special for Ohio. For
example, The Toledo Port Autheority, the Great Lakes Historical Society
and AmShip {American Shipbuilding Company) could be used to teach about
Lake Erie, the Great Lakes and their connection to the Atlantic Ocean.
The lock system on the Ohio River and the Ohio River Museum could also
help teach about water transportation and ocean connections. Roscoe
Village focuses on canals. Local zoos, aguariums, ruseums, parks,
historical sites and environmenta) education centers may address local
as well as general water-reiated topics. For more specific information,

see Appendix C.

CONCLUSION

Ohio may not be located on the ocean but we are directly connected
to the Atlantic and the rest of the world by the Great Lakes and the
15
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Ohio River. In addition, we are indirectly connected in countless ways
on a day-to-day basis. Our lives are dependent upon water and the future
quality of our 1ives is dependent upon how well we understand, protect
and conserve our water resources. Ohio has the people, places and

resources for meeting the need for marine and aguatic education.

16
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APPENDIX A*

Sources of Information and Assistance

Educational Resource Information Center, Clearinghouse for Science,
Mathematics and Environmental Education {ERIC/SMEAC). The Ohio
State University, 1200 Chamber Road, Room 310, Columbus, Ohio,
33212. A microfiche computerized collection of research and
resource documents of use to educators at all levels. ERIC is
located in most university 1ibraries. Over 1500 documents have
marine education significance.

Marine Education Materials System {MEMS). Microfiche computerized
collection of marine education material which is constantly
being updated. Obtain "The Guide to Marine Education Materials"
from Sea Grant Publications, VIMS, Gloucester Point, VA, 23602,

National Oceanic and Atmospheric Administration, Department of
Commerce, Washington, D.C., 20230. For meteorclogical and
oceanographic information, contact the Office of Public Affairs.

National Marine Education Association, Virginia Institute of Marine
Science Education Center, Gloucester Point, VA, 23062. This
office can direct you to regional organizations and individuals
who can provide assistance. NMEA publishes Current: Journal
of Marine Education which carries a wide range of marine edu-

cation articles.

0ffice of Sea Grant, NOAA, 6010 Executive Boulevard, Rockville, MD.,
20852. The Maryland office can give you information concerning
the nearest Sea Grant program and relevant Sea Grant supported
educational projects. The Sea Grant program is located in
thirty states; supported by federal/state funding it promotes
the wide use of marine resources through research, education
and advisory services.

Ohio Department of Education. The state marine education coordinator,
appointed by the chief state school officer, is available to con-
duct workshops, provide information and consult with educators.
Office of Environmental Education, Ohio Department of Education,
65 S. Front Street, Room 811, Columbus, Ohio, 43215.

Ohio Department of Natural Resources, Fountain Square, Columbus, Ohio,
43224. For general information or educational assistance, contact
the Office of Public Information and Education. For specific
information, contact one of the divisions. (Geological Survey,
Natural Areas and Preserves, Parks and Recreation, Soil and Water
Districts, Water, Watercraft, Wildlife),

*» some of the information in this appendix was adapted from 5:5.
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Ohio Environmental Protection Agency, 361 E. Broad Street, Columbus,
Ohio, 43215. Contact the Public Interest Center, the Office of
Public Water Supply or the Office of Wastewater Pollution Control.

Ohio Sea Grant. Three branches provide research and education infor-
mation and assistance to Ohioans.
1} Ohio Sea Grant Program, (enter for Lake Erie Area Research,
484 West 12th Avenue, Columbus, Ohio, 43210;
2) Ohio Sea Grant Extension Program located at the above address
with Sea Grant area extension agents at three locations:
a) Lorain County Extension Office, 1575 Lowell Street, Elyria,
Ohig, 44035,
b) Lake County Extension Office, 99 East Erie Street, Painesville,
Qhio, 44077, and
c) Fremont Area Extension Center, 1401 Walter Avenue, Fremont,
Ohio, 43420; and
3) Ohio Sea Grant Education Office, 1945 N. High Street, Columbus,
Ohio, 43270

U.5. Coast Guard. For information on boating and pollution control,
contact Boating Safety, Ninth Coast Guard District Headquarters,

Federal Office Building, Room 2061, 1240 E. 9th Street, Cleveland,
Ohio, 44199,

U.S. Environmental Protection Agency, Center for Environmental Research
and Information, 26 W. St. Clair, Cincinnati, Ohio 45268. Address
inquiries to "Public Information."

19
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APPENDIX B*

Resource Materials

Childrens' Literature-Passage toc the Sea. N. Bagnall, 1980. Sea Grant/
Texas A&M, College Station, Texas, 77843. Gives ideas for hands-on
activities for learning stations which focus on three children's
books — one for primary, one for upper elementary, and one for middle
school. '

Coastal Problems and Resource Management: A Secondary Social Studies
Course. Curriculum Research and Development Group, University of
Hawaii, Honolulu. 1979, Materials include a book of readings,
student worksheets and a simulation game called Ostrich Bay.

Great Lakes Curriculum for Middle Schools. Michigan Sea Grant Curriculum
Team, c/o Dr. Paul Nowak, School of Natural Resources, Dana Building,
University of Michigan, Ann Arbor, Michigan, 4810%9. Contains multi-
disciplinary units on the sea Tamprey, fishing, water quality, urban
communities and shipping.

High School Marine Science Study Project (HMSS)}. Curriculum Research and
Development Group, University of Hawaii, Honlulu, 1979. Contains
10 chapters of activities which focus on three themes: fluid earth,
living ocean and technology.

Investigating the Marine Environment: A Sourcebook. H. M. Weiss and
M. W. Dorseg, 1979. Three volumes. Project Oceanology, Avery
Paint, Groton, Connecticut, 06340,

Investigating the Marine Environment and Its Resources. V. Lien, 1979,
Texas ASM Sea Grant University Program, College Station, Texas,
77843. Two volumes of interdisciplinary activities and information
on the Gulf Coast,.

Marine Organisms in Science Teaching. J. D. Hunt, ed. Texas A&M College
Program, College Station, lexas, 77843. Contains supplemental,
hands-on investigations for a laboratory-oriented science program
for grades four through twelve.

Marine Science Education Project. University of Maryland Sea Grant
Program, H. J. Patterson Hall, Room 1222, College Park, Maryland,
20742. Three titles are availablte: Food Webs in an Estuary, The
American Oyster, and Tides and Marshes.

North Carolina Marine Education Project. UNC Sea Grant College Program,
105 1911 Building, NCSU, Raleigh, North Carolina, 27650. Five
volumes covering specific topics Tike coastal geology and history.

*  Some of information in this appendix was adapted from 5:5.
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Northern New England Marine Education Project. 1979. Sea Grant/College
of Education, University of Maine, Orono, Maine, 04469. OQOver
fifteen volumes covering interdisciplinary topics like whales,
art, aguaculture, ships and aquariums.

Ocean Related Curriculum Activities (ORCA). Sea Grant/Pacific Science
Center/Sea Grant, 200 2nd Avenue North, Seattle, Washington, 98109.
Over eight volumes covering specific topics from navigation to
Indians to beaches.

Oceanic Education Activities for Great Lakes Schools. Ohio Sea Grant
Education Office, The Ohio State University, 283 Arps Hall, 1945
N. High Street, Columbus, Ohio, 43210, Collection of twenty-three
muttidisciplinary activities for grades five through nine on topics
like climate, erosion, pollution, shipping, and fish.

Project COAST. Sea Grant/University of Delaware, University of Delaware,
370 Willard Hall, Education Building, Newark, Delaware, 19711.
Series of over 125 topic-oriented packages covering various topics
such as dunme dances, marine stories and oysters, 1974,

"Sensing the Sea." (Grades Two-Three) E. Odell-Fisher and R. N. Giese,
1978. Virginia Institute of Marine Science, Gloucester Point,
Virginia, 23062. Contains hands-on elementary activities which
focus on the characteristics of the coastal area and the life
which exists there.

Smithsonian Estuarine Activities {SEA). S. P. Gucinski, ed., 1979.
Smithsonian Institution, P.0. Box 28, Edgewater, Maryland, 21037.
A series of activities investigating marshes and estuaries.

The Source Book of Marine Sciences. 5. Dobkin, ed., 1980. Florida
Oceanographic Society, 1212 Riverside Drive, Stuart, Florida,
33494, Laboratory experiments of the oceans.

Wet, Wild and Deep, the Physical Ocean. Institute for Marine and Coastal
Studies/Sea Grant, USC, University Park, Los Angeles, California,
90007.
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APPENDIX C*

ldeas for Field Trips and Qther fducational Opportunities

Boat Rides

Canal Fulton: The St. Helena I, a full-size replica of a mule-drawn
Ohto freight barge (in town on SR 93). .

Cincinnati: Delta Queen and Mississippi, steamboat tours of the Ohio
and Mississippi Rivers. )

Cleveland: Goodtime I, sightseeing cruises on the Cuyahoga River and
and harbor (departs from E. 9th Street Pier).

Coshocton: Monticello II, canal boat ride near Roscoe Village (on
SR 16 and 83 at jct. U.S. 16).

Piqua: A mule-drawn canal boat ride at the Piqua Historical Area (off
SR 66, 2% miles north),

Zanesville: The Lorena Sternwheeler, a replica of a turn-cf-the century
sternwheeler on the Muskingum River (Putnam Landing dock on
Muskingum Avenue, % mile from south end of 6th Street Bridge).

Historical Sites

Coshocton: Roscoe Village, a restored 19th-century Ohio-Erie canal town
(on SR 16 and 83 at jct. U.S. 16}.

Garrettsville: Hopkins Old Water Mi]] (1804), an operating mill with
authentically reproduced water wheel {in town on SR 82).

Put-in-Bay on South Bass Island in Lake Erie: Perry's Victory and Inter-
national Peace Memorial, commemorates the Battle of Lake Erje during

the War}of 1812 {reached by autamobile ferries from Catawba or Port
Clinton}.

Industry

Lorain: American Shipbuitding Company {(AmShip Division) Lorain Yard,

tours)of shipbuiiding and repair facilities (400 Colorado Avenue,
44052),

Painsville: Morton Salt Company Fairport Mine, tour of facilities
{near mouth of Grand River).

Toledo: AmShip, see Lorain, (2245 Front Street, 43605).

Locks

Muskingum River: for tnformation about tecations, facilities and tours,

contact Muskingum River Parkway, Parkway Office, Box 2806, Zanesville,

Ghio, 43761,

Ohio River: Far information about locations, facilities and tours, con-

tact'U.S. Army Corps of Engineers, Huntington District, Box 2127,
Huntington, West Virginia, 25721,

* Some_of the infohmation in this appendix was adapted from the 1981
American Automobile Association Tour Book for Qhio,
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Miseums

Cleveland: Cleveland Museum of Natural History (Wade Oval in Univer-
sity Circle},

Cincinnati: Cincinnati Museum of Natural History {1720 Gilbert Avenue
near the entrance to Eden Park}.

Columbus: Center for Science and Industry (280 E. Broad Street),

Columbus: Ohio Historical Society (jct. I-71 and 17th Avenue}.

Dayton: Dayton Musuem of Natural History (2629 Ridge Avenue).

Fairport Harbor: Fairport Marine Museum (129 2nd Street).

Marietta: Ohio River Museum and the W.P. Snyder, Jr., one of the first
all-metal, steam powered towboats on the Ohio River (Washington
and Front Streets).

Vermilion: Great Lakes Historical Society Museum (480 N. Main Street).

Natural Areas, Preserves and Parks

Many organizations own properties which contain lakes, streams,
marshes, bogs, estuaries or other bodies of water. Some of these
organizations provide opportunities for individualized exploration
while others make available naturalists or other personnel for guided
tours. For specific information contact:

Ohic Department of Natural Resources, the Bivisions of Natural
Areas and Preserves, Parks and Recreation or Wildlife,
Fountain Square, Columbus, 43224.

The Ohic Historical Seciety, Interstate 71 and 17th Avenue,
Columbus, 4321%.

The Nature Conservancy, Ohio Chapter, 1504 West First Avenue,

Columbus, 43212,
Local Parks {city, county, metro), nature centers, camps, environ-
mental education centers, school land labs.

Ports

Ohio has ports at five locations: Ashtabula, Cleveland, Conneaut,
torain and Toledo. Guided tours may be arranged at Cleveland
and Toledo Port Authorities.

Zoos

Aurora: Sea World, family entertainment, school programs and teacher
workshops {3 miles northwest on SR 43}.

Cleveland: Cleveland Aquarium, marine and fresh-water plants and
animals (off 1-90 at E 72nd Street exit in Gordon Park).

Cleveland: Cleveland Metroparks Zoo {in Brookside Park with entrance
off W. 25th Street).
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Cincinnati: Cincinnati Zoological Gardens (exit 6 off [-75, following
signs to Vine Street and Erkenbrecher Avenue).

Columbus: Columbus Zoo, with aquarium { at 0'Shaughnessy Dam on SR 257
at 9990 Riverside Drive),

Sandusky: Cedar Point's Oceana, performing dolphins and aquazoo {reached

by toll causeway off U.S. 6, 10 miles north of Ohio Turnpike exit 7).

Toledo: Toledo Zoological Park, with a large fresh-water aquarium (3
miles southwest on U.S. 24 at 2700 Broadway).

Youngstown: For Nature Center, semiaquatic terrarium and aquariums with
indigenous fish, plants and crayfish.

Miscellaneous

Castalia: Blue Hole, artesian spring of azure water of unknown depth,
trout exhibit, and fish {% mile north on SR 269}.

Kelleys Island in Lake Erfe: resort, grapes, quarries, glacial grogves
(by ferry from Sandusky or Marblehead).

Marblehead: vresort, fishing center, light house, guarries.
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OCCASIONAL PAPERS

This is the sixth in a series of papers designed to provide
interested people with some current information about environ-
mental education. The occasional paper format was chosen because
it provides for rapid preduction and, therefore, timeliness. The
varied topics of these papers will allow them to be distributed
to different and specific audiences.

Other topics now being considered for publication are:

An Explanation of Appropriate Technology

School Land Laboratories: Their Use and
Development

Resident Qutdoor Education: Some Program
Guidelines

Responsibilities of a School District
Coordinator of Environmental Education

Suggestions for other topics w11i be welcome.

Authors for these papers will be Ohioans both in and out of
the Ohio Department of Education and, therefore, the viéws ex-
pressed are those of the authors, and not necessarily those of

the Ohio Department of Education.

99



I ‘

APPENDIX G
Comprehensive Evaluation Form

for Awareness Waorkshops

100




Marine and Aquatic Education Teacher Workshop
Evaluation Form

The leaders hope this has been a beneficial experlence for you. We tried 1o plan it so it would be
the most useful in your present teaching respensibility. Please give us Information that will
improve the workshops we are planning in the next two years for other teachers throughout Ohio.
They will bensefit from your candid responses. Thank you.

Your grade and/or subject

1. Please react 10 the general ATMOSPHERE we created. Warm, friendly, accepting. pleasant,
helpful, relaxed, enjoyable, or the opposites. What should we do to change or improve it?

2. Please tell us if we have helped you increass your knowledge about and understanding of Marine
and Aquatic Education and the need for it in the curriculum of Ohio's elementary and secondary
schools. What else would be helpful?

3. Please tell us if we have given you sufficient halp in finding the BESQURCES you will need in
preparing future marine and aquatic education activities you will want to do with your students,
What eise would be helpful?

VYW WS EEREWW

4, What else did we do well? Not so well? Your comments will help us to do a better job for
teachers from all over Ohio.

5. Do you feel that Lake Erie is an appropriate topic for inclusion in your curricula? Has your
opinion on this changed as a result of this workshop? Explain.
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APPENDIX H
Sample Syllabus

for Implementation Workshop
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ED 727P01
3 credits
Workshop in Marine and Aquatic Education
COURSE SYLLABUS
Spring 1983
Instructors

Dr. Victor J. Mayer, Professor of Sclence Education and Geology, OSU
Dr. Rosanne W. Fortner, Assistant Professor of Natural Resources, OSU

Office: 283 Arps Hall, 1945 N, High St., Columbus, Ohio 43210
(614) 422~-4121

Objectives
Participants will:
1. learn information about Ohio's waterways and the world's oceans;

2. participate in activities useful for teaching water-related concepts
in the arts, science and social studies;

3. study the current status of blological and physical resources of
the seas and the Oreat Lakes:

4, design classroom activities that lead to an understanding of the
importance of water in the history, culture and economy of Ohio and
the nation;

5. participate in field experiences along the Lake Erie shore.

Topic Qutline

A. The World's Oceans
l. Information

Origin of the ocean basins and continents
The water of the oceans

The influence of the oceans on weather and climate
The 1ife of the oceans
The influence of the oceans on art, history and culture

o an op

2. Teaching materials

a. Materials of the Crustal Evolution Education Project
b. Materials developed by agencies such as National Oceanic

and Atmospheric Adminstration, Project ORCA and Project COAST
c. Audio visual materials
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B. The Great Lakes
1. Information

Origin of the Lakes

Characteristics of the lakes

Effects on the lakes on history and culture of the area
Economic importance of the lakes

RO TR

2. Materials

a. Materials developed by Michigan and Minnesota Sea Grant
b. Selected materials of Ohio Sea Grant
¢. Audio visual materials

C. Lake Erie and Ohio Rivers
1. Information
a. Lake Erie
1. 1Itas develcpment and characteristics
2. 1Its effect upon the State's history
3 Its economic importance

b. The Ohio River and Its Tributaries

1. Origin and characteristics
2. Their Uses

2. Materlals

a. Teaching materials developed by Ohio Sea Grant
b. Other teaching materials

Text Materials

Ohio Department of Education, "Marine and Aquatic Education," Environ-
mental Education Occasional Paper #6, August, 198l.

OGhlio Sea Grant, Oceanic Education Activities for Great Lakes Schools,
a series of 23 activities and teachers’guides containing background
information on various topilcs and teaching strategies.

Selected articles from current literature.

Refarences

Lafferty, Michael B., editor. Ohio's Natural Heritage, The Ohio Academy
of Science, Columbus, 1979.

Goodwin, Harold L. Americans and the World of Water. Unilversity of
Delaware Sea Grant Program, N¥ewark, 1977.

Evaluation will be based on

1, Attendance and participation 70%
2. Completion of ‘an activity 30%
104
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Date

3/29

4/5

4/12

4/19

4726

5/3

5/10

5/17

5/21

5/24

5/31

ED 727P01
Schedule of Classes
Spring 1983
Topic Activities
Overview of Marine Slide
aud Aquatic Education presentation
Introduction to Sea Film
Grant
Geography of the Great EP-14
Lakes
Effect of large water EP-1
bodies on weather
and climate
Water level change in EP-16
Lake Erie
No Class
Origin of the Great Film
Lakes EP-3
Formation of Ocean CEEP
Basins
Life in Sea and Lakes EP-11
Economics of fisheries discussion
The great whales ORCA
Problems of oceans and
Lakes
Polution EP-23
Acid Tain Minnesota S5.G.

Sea lamprey

Impact of the seas on
cultural heritage
music
arts
language

The Rule of Lake Erie in

the Nation's History
Shipping on the Lakes
and oceans

Field trip-Cleveland
Lake front

Law of the Sea

Whaling

Marine Resources
Seafood Smorgasboard

Michigan S.G.

Film
songs
Discussion

EP-21
slide presentation
EP-17
EP-20

EP-22
slide presentation
ORCA

slide.presentation
meal

Assigmment

Environmental
Education #6

EP-2

"Lake Erie and
the Islands"
215-223

EP-5

Project Paragraph
EP-6

EP-7

EP-10

EP-19 &)

EP-9 *

"Life of the Lake &
Tslands™ 224-235

EP-8

EP-12

"State of the
Lakes"

EP-18

"Images for a Sea
People"

EP-15

EP-13

EP-4




SUGGESTED ACTIVITY FORMAT

1. Title

2. 1Ipnstructional Geal: the main concept or idea.

3. Objective: the behaviors the students should achieve.

4. Introduction: reasons why students should do the activity;

interest grabber.

5. Procedures: steps the students perform in order to accomplish
the oblectives.

6. Evaluation: how the students will be evaluated; did the students
achleve the objectivesa?

7. Resources snd References: for students and teachers.

8. Extenseicna: additional assignments and enrichment activities (optional},

DEADLINES

April 19: a paragraph summarizing your activity and appropriate

grade level.

May 31: completed activity due

SUCGESTED TOPICS

1.

2.

i0.

1i.

13.

14,

Water Sports

Legenda of the Sea

Sea and River Paintings
Literature of the Sea and Rivers
Songs of the Sea

Human Life Under the Sea

Problems in Uses of the Coastal Zone
Life in the Sea and Rivers
Transportation on Seas and Rivers
Sea Battles; Lakg Battles

Uses of Water

Types of Ships and Ship Building
How Seas and/or Lakes were Formed
Sea and Lakes as Energy Resources

106

15.

16.

Settlements along Coasts and
Rivers

Othera by request
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THE OHIO JOURNAL OF SCIENCE

Vol. 83 December, 1983 No. 3
TABLE OF CONTENTS
R. W. Forcner and V. ). Mayer 218 Chio Srudencs’ Knowledge snd Actitudes abouc
the Oceans and Grest Lakes
G. R. Aitherand L. ]. Dunek 223 A Two-Yeur Study of the Lake and Wind Currents
on Lake Erie Near Ashuabula, Ohio
I. Newman, P. ). Smith, D. C. Griffith, 241 The Alpha-Omega Scale: The Measurement of
P. Maloney, F. H. Dambrot, H. Sterma, Stress Sivuarion Coping Styles
J. Daubneyand B. D, Strateon
B. K. Andreas and G. E. Host 246 Development of a Spbagram Bog on the Floor of 2
Sandstone Quarry in Northeasteen Ohuo
M. D. Wescerhaus 253 A Hisological Comparison of the Dorial and
Generalized Holocrine Skin Glands in the Kanga-
roo Rac, Dipodomys Ordir
J. L. Ingold snd M. ). Crayczaft 296 Avisn Frugsvory on Honeysuckle (Lowscers) 1n
Southwestera Ohio in Fall
P. A. Froelichand L. A. Meserve 259 Hundling, Body Weight Guin and Parwitary Growth
Hormone Contenr in Young Rats
J. A. Shuey 262  An Annotated Checklist of the Buererflies of
Athens County, Ohio
N. W. Easterly and T. R. Fisher 269 A Composutae New 1o Qhuo: Hiracium Longipilum
Torr.
C. E. Herdendorf and M. E. Monaco 270 Associarion of Vortcella Campanula and Assboma
Flos-Agua During a Blue-Green Algal Bloom in
Western Lake Eric
M. ). Norrocky 271 Procambarws (Scapultcambarys: Clarksr (Girard,
1852). The Red Swamp Crayfish in Ohio
R. H. Maohlenbrock 273 Book Review
275 Necrology
27 Officers, Commirtees and Academy Representa-
tives for 198384
280 Index to Volume 83
2m7 Table of Concenus, Yol. 83
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OHIO STUDENTS' KNOWLEDGE AND ATTITUDES ABOUT THE
OCEANS AND GREAT LAKES'

ROSANNE W. FORTNEK, Schoct of Natural Resources, The Ohu -:ate Universicy, Columbus. OH
43210

VICTOR } MAYER, Science and Mathematics Education, The Ohio Scare Universiry, Columbas, OH
43210

ABSTRACT. A program to develop instructional materials for impiementing marine and
aqu.zic education in Ohio middle scho.!s was berun by Ohio Sea Grant 1 1977, This
was followed 3 years lster by a grant to dissernini: e the materials to schools in Ohio. To
determine the cffecriveness of che dissemination process » baseline study was corciucted

" in the aurumn of 1980. The survey obtained information on atticudes and knowledge of
the Great Lakes and oceans from fifth and ninch grade students in ran.iumly seleceed
schools within 3 arbitrarily decermined zones: the lake region, the cencral region and the
Ohio River region. In addition, students responded to items to determine their percep-
tions of the sources of their knowledge,

Students extibited low levels of know ledge of marine and aquaric te;ics, with the

res¢ performance in those topics reiated o che humanities. The ninth graders scored
significantly higher on all topics. Knowledge scores were relaced to attitudes and nigh
scorers had more positive attitudes than low scorers. S:udents in the lake region d:d not
have appreciably more water rel:cd experiences than those students in the other
2 regions. In both grades television was rared the most important source of
aquatic information.

A similar survey was begun in September of 1983 . non completion of the dissern-
ination project. Any changes in r.nth graders’ know - -.¢ and artirudes can in pant
be atrribured to the prograam. r:.vided fifth graders behaviors have not changed
apprecisbly.
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INTRODUCTION What do our children know abour the
The Office of > - Lrrant, within the Na- Woria's oceans? What are their arrizudes

tionsl Oceanic and Armospheric Admis. -
tracion, supported a study resulting i J
paper published in 1978 on the need for
marine and ag..'r. education in the na-
tion’s schools (Guodwin and Schaac 1978)
The paper provided a definition of manne
and agquaric education as a component of
environmental cducation. The concensus
of those contributing to the study was chat
since Earth Day, environmental concerns
have resulted 1n an increased awareness of
our air qualirv. mineral resources, drink-
ing water and landscape. but roo often the
critical role of the oceans has been ignored,

"Manuscript received ) Novemnber 1982 and in
revised form 28 March 1983 (#82-3%9)
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toward them? These queitions must be
answered for educators to be able 10 sup-
port the need for programs in nlanine
and aquanic education and to effeszively
design such programs. Fortner and Teates
(1980} conducred a study of chiicren in
Virginia, a coastal stace, and con:luded
that "...some improvement in the level
of student knowisdge aboutr the ocean is
Jesirable, and specific ocean study courses
have not been shown to be sigmficzncly
related to marine knowledge or attizudes.
Given this information. it 1s recommended
that subject marter deaiing wich the ocean
be infused into existung curnicula . .

The Office of Sea Grant funded Oh:o Sea
Grant in 1977 o develop teaching mazeri-
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als for students in grades five through nine
of Ohio's schools. The need for thes devel-
opment project was in part based on the
results of a survey conducted by Howe and
Price (1976). The survey was completed by
abour 30 students from each tenth and
cach twelfth grade class in 40 selecred
Qhio high schools. While resules differed
within and between schools, the data indi-
cared that mose students had positive arri-
tudes regarding the oceans, recognized the
importance of the oceans in the future of
the United States, and were aware of re-
lated environmental problems. On the
other hand, most lacked factual and con-
ceptual knowledge abour the oceans and
other bodies of warer.

In destgning the cevelopment projec,
Ohio Sea Grant staff relt that high qualiry
ceaching materials, focusing on facrual and
conceptual information about the oceans
and the Grear Lakes, would be a first step
in facilitating increased learning among
Ohio’s school children about the marine
and aquacic environments. Consistent with
the recommendations of Fortner and Teates
{1980}, the macerials developed were to be
supplementary, 2-5—day modules, and in-
fused into existing curricula. Because of
the structure of Chie schools, it was felc
this could best be azcommodated at the
middle school or junior high schocl level,
The modules were collectivefy tiried
Oceanic Education Acuvities for Great
Lakes Schools (OEAGLS).

None of the studies previously cited
dealr with documenting student back-
ground in marine anc¢ aquacic education
during the middle school years, nor did
they artempr to derermine changes in
such knowledge and actitudes over 2
period of time.

The srudy was designed co answer the
following questions: +1) What do Ohio
fifth grade and ninth grade children know
abour the oceans anc the Grear Lakes?
(2) How does their knowledge change over
the intervening four vears of schooling?
{3) W har are che arcituces of Ohio fifth and
ninch graders towarc the oceans and to-
ward Lake Erie? (4) How do these arrirudes

change over the intervening four years of
schooling? {3} What do children perceive
as their sources of knowledge regarding the
oceans and the Grear Lakes? (6) Do these
perceptions change over the intervening
four years? Fortner and Teates (1980) found
that students who lived in close proximicy
to the cosst had higher knowledge scores.
A further quescion to be answered in the
Ohio syrvey was whether this “proximity
effect” was found also in relation to the
Lake Erie shoreline.

SURVEY DEVELOPMENT

Each of che survey instruments consisted of
3 parts:  knowledge component, an attirude assess-
ment, and an expenence inventory. A pool of 86
knowledge irems was developed from those used in
the earlier Chio study, the Fortner and Teares (1980)
scudy sn Virginis, and a study conduceed by Dela-
ware Ses Grant (Leck 19801 Additional items were
developed by seaff of cthe Ohio Sea Granr OEAGLS
project. The enore pool was reviewed by 2 panel
of 12 experts in manne history, fisheries, and geog-
raphy. ltems were revised based on the experts’
suggestions The pool was divided into 4 tests
and administered o 35 fifth grade srudenes and
80 minch grade students from a suburban Columbus
schoo! system.

Students were asked ro make comments on each
itern relating to the language used and s difficufey.
In addicion, a random sample of fifth graders was
selecred and nrerviewn ed about iremns. Teachers were
also asked to commen: on tach item These informal
comments were used ro modify itemns to make them
understandable to fith graders. In addicson, item
analyses were performed on each of the 4 pilor
versions of the survey A final item poel of 63 items
survived the pilot procedures. These rtems were
divided among 3 forms Six items were selected as a
core and were included on all 3 forms. These items
were of 2 broad. general narure and appeared 1o be
of greater significance than maost of the orher irems.
The remaining 57 were caregonzed by content
area and then equalyv assigned from among the
3 areas of scence, sovial studies. and humanities to
cach of the 3 forms. making a total of 2% knowledge
items on each.

The semantic differenrial format was seiecred for
the assessment of artrudes. Two referent concepts
were used. “The (xzans™ 2nd “lake Ene” Ten
adjecoival pares were selecred for use wich che
2 conceprs. The pairs represented the 3 dimensions
of potency. evalvanien, and acoiviey. A panel of
6 indrviduals critigued che scale. and minor re-
visions were made. The third component of che
Survey was @ series of items 1o derefmine scudent
perceprions of their sources of knowledge regarding
the oceans and che Great Lakes. The icems developed
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by Fortner and Teates (1980) were shghtly modi-
fred and wsed with this survey. The same actrrude
merns and experience items were used on each of
the 3 forms.

Addicional information sbour esch school's geo-
graphic and economic sereing and about the class in
which che survey was conducted was obtained
through » questionnaire completed by the rescher.
This information was used to verify whether in-
structions were followed in the selection of classcs.
{talso provided dau on the sacio-economuc starus of
the groups involved in thi survey,

In identifying the sample for che study, the State
of Ohio was split into 3 regions. Those counries

" located within 30 mules of the Lake Erie shore com-
prised the “lake region;” those within $¢ mules of
the Ohie River, the “river region,” and the re-
maining counties, the “cencral region.” Two lises
were compiled by region, one with schools having
fifth grade classcs, and one with schools having
mach grade classes. A 4% random sample of the
fifth grade schools was selected in each region. Since
there are fewer mnch geade schools because of cheir
gencaally larger size, 2 0% random sample was
chosen from these schools. Thus resulted tn s ampie
of 120 fifth grade schools and 110 minch grade
whoals. A lecter wa sent 1o the principal of each of
the seiected schools expluining tne nacure of the
srudy and oftering 4n invicanion 1o participare. Each
princapal was asked to lise the ceschers in the school
st the fifth of aunch grade level in alphaberical crder
and ¢a select the teacher at the middle of the e to
be the admuniscravor of the tese. The teacher s name
Wi rhen sent to the investigaton. The survey mare-
cuals were sent to +hat reacher with s TEQUESE tO ube
them an the cesciors b class of the day and on
or before a cerrain Jdaee.

Each tescher revcived sufficient survey forms for
Class of sudenrs They were areanged wquentilly
by form wathun the st recened by the teacher., 30
that a thitd of the seudents n each class received

form A, s third form B, and che remuinder recesved
form C.

ANALYSIS OF DATA

Results were received from 79 of the
originally selected fifth grade schools, a
66% response, and from 68 of the arigi-
nally selected ninth grade schools, a 62¢
response. Torals of 1,887 fifth grade
students and 1,79~ ninth grade students
participared in th. sorvey.

The proportion of non-responding
schools was relatis¢lv high despite the fact
that inrensive effyrts were mounted ro ob-
tain responses r:om the original sample.
Original respony rates varied berween 2
low of 59.0% trom ninth grade river
schools to a high of 84.6% from fifth grade
cencral schools. It appeared that re-
spondents differed in some respects from
non-respondents. For example, it was
more likely thac non-respondent schools
wete from urban areas. This was parricu-
lariy true of the river region. One factor
was the strike of Cincinnati ceachers which
occurrec during rhe 1esung period. Some
caution must be exercised, cherefore, in
generalizing the results of the study, espe.
cially those from the river region.

Table 1 indicates the number of par-
ctcipating schools representing each com-
munity type and whether the funding
source was public or private. Most of
the sch ols 1n both grades were public

Taste |
Dascrspreon of riponding claties

Grade 5 Grade 9
lake Central River Lake Cenrral Raver

Number of schools 30 22 21 28 1= i
Serung

Usban 20.0% 18 2 22 14.3% 1= A

Suburban Wo 182 8% 32.1 176 261

Town tpop 100.000) - a0 9 25 < 429 238 338

Rural RER 23" 33 p 10~ 412 a8
Fund:ng i

Public T4y Bacy Bicy B B3 Pan: 817

Prvarte 267 1% 17 19<¢ F g9~

1M
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schools. All types of community settings
were well represented i the samples for
each grade, although the proportions of
schools in each serting varied berween
grade level and area.

Among the responding teachers, about
60% of the ninth grade ceachers indicated
that they complied with the request o give
the survey in their last class period within
the range of dates allowed. Determination
of the rime of day used by most of the fifth
grade teachers could not be made since
most had self-contained classes. In ap-
proximately 14% of ninth grade classes,
teachers or principals noted thar the survey
was given in the class 10 which it could
best serve as a learning experience to sup-
plement the curriculum. Most apparently
saw this experience to be relared to science,
and accordingly the most commonly re-
porred subject area for survey admims-
tration was the science class (765 of ninth
grade).

Five non-white racial categories were
represented among students tested.
Eighty-two percent of the non-whire fifth
graders and 90% of the non-white niath
graders were black. Because of che predomu-
nance of one race, the 5 categories were
collapsed for analysis into a single non-
white category.

Since response to the survey was divided
over 3 forms of the knowledge test and
therefore cbrained from 3 diffecene groups
of students, it was necessary to assure the
equivalence of the groups in order to com-
bine results across test forms. The Cross-
tabs analysis of the Statstical Package tfor
the Social Sctences (SPSS) was used co gen-
erate a chi-square analysis of response fre-
quencies by grade on the 6 items commeon
to forms A, B, and C. No significant dif-
ferences occurred (p < .03) becween the
means of the & itemns on the 3 forms, con-
firming the equivalence of the 3 groyps.

The Item Analysis program of the Sta-
ristical Analysis Sysrem (SAS) was used w0
tabulate response frequencies for each
knowledge item by grade by cegion, and to
produce toral test staustics, Since the
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itemns varied greatly mn their content, sub-
test scores were calculared for the 3 subject
areas of science, social studies, and humani-
ties. The KR-20 reliabilities for the fifth
grade respondents on the 3 versions of the
test ranged from 0.35 ro 0.47. Because of
the low reliabilities, no analysis of the
fifth grade dara beyond means and stan-
dard deviations was performed. For ninth
grade respondents the reliabilities ranged
from Q.56 to 0.69.

To assist in analysis of aceirudes a panel
of reviewers was selected from among indi-
viduals involved in marine education in
formal kindergarren through college set-
tings and informal education programs.
Panel members were asked ro indicace
what they considered to be the most posi-
tive response o each attitude item. The
items were then recoded for analysis so that
“positive” would always be at the hizh end
of the scale of possible responses. Descrip-
rive stacistics were calculated for each item
and for roral attitudes abour Lake Erie and
the ocean.

The first 32 questions in che experience
portion of the survey dealt with the wide
range of experiences thought to influence
knowledge or artticudes abouc water envi-
ronments. Frequencies and means were
calculated by region for the ind:vidual
items to determine whether proxim:cy to
water was related to the frequency of each
experience. A stepwise multiple regression
analysis was conducted to determine
whether any of the experience variables
could serve as predicrors for knowledge
scores. For those thar appeared to be re-
lated, Tukey's test of the mean was applied
to assess the direction and strengrh of
che relationship.

The finzl item in the experience profile
asked for the type of information sources
scudents felt was most important in teach-
ing them about the oceans and Great
Lakes. Student choices of information
sources were compared by region. race,
sex, knowledge score, and artitude mean
using Pearson's correlacion. This series
of correfations was designed to indicare
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first whether students with differeat de-
mographic characreristics were utihzing
different informacion sources, and second,
which source was related to higher knowi-
edge scores and more positive attitudes.

An analysis of variance indicated che siz-
nificance of differences among knowleuge
scores according to region, race and sex of
respondents. Pearson's product-moment
cotrelation was used to determine whether
there was a relationship between knowl-
edge scores and attitudes. This process was
repeated for high scorers (X & 67%) and
low scorers (X = 33771,

RESULTS

Fifth graders answered 38% of che ques-
rions about the oceans and Great Lakes
correccly, and ninth graders answered 4877
correctly (table 2) When subtest scores
were calculated, it was found that ninth
graders’ knowledge of aquartic cuncepes in
socizl studies is about the same as thar in
science, about 509 correct. Knowledpe of
warter-related Hiumanities conceprs, .-
ever. is considerably lower %) Among
fifth graders, the highest scores were made
on the science subtest (419%) and the low-
est on humanities (327),

Knowledge scores nere shownto b 5 00
nificantly relaced to arurudes (p < U1y,
and the data 1n table 3 illustrace thar hugh
scorers have more positive atticudes chan
low scorers.

When specific aturude items were ex-
amuned in relation to knowledge scores, 1t
was found that those wha scored higher
were also those who felt that Lake Erie and
the oceans were important and valuable,

TabLE 2

Krvw ledpe of octans and Grear Laker foo toral 111
and by daot Jedi1 atpor,

TABLE 3

Relatronship of marene and agquatic krou fodge and
attitudes * Attitide means by knou ledge lene!

Percent correct

Sth th

Tota! know ledge cest it é PL

Scnee 410 50.6

Socia Studies W8 500

Humanit:es A1 B 07
113

High Low
All sCoters scorers
Grade studears (X 2677 (x = 33%)

vt 3 376 4.01 375
EX N = 708 20 688
£ o Tse aas am
~3 N'=496 207 289
vy 8 349 176 349
o) N=T0R 20 488
42 9 1,19 3.34 3.20
35 N =496 207 289

*Maxsmum positive attitude = %

Overall, attitudes toward the oceans were
more positive than those toward Lake Erie,
even among residents of the lake region.

An analysis of vanance was perfurmed
to sdentify relomionships between de-
mographic fact. = and knowiedge scores.
Main effects were significant (p < .001)
for region and race 1n grade five and for
tegion, race and sex 1n grade nine. Specifi-
cally, white students in coasral areas scored
higher in bors. grades. In the minth grade,
mzles outscored femaies. For the ninth
grade chere was also evidence of an inter-
action berween region and sex (p < .0%)
such that regional difterences occurred pri-
marnly among males.

Students in the lake region did not ap-
pear o have appreciably more experience
with warer related activities than o= river
or cenrral groups Fifth xraders gor-rally
reported lower frequencies of such Jonvi-
tics except for those that i ved oo or
bouks or magazines. The fittn graders .. o
expressed a greater incerest in learming
more about the oceans and Grear Lakes,
Questton 23 of the expernience inventory
collapsed the preceding iterns 1o 5 cace-
gories. Responses on this tzem >, crade are
teporced as figure 1. In botn o-udes the
category of mowvies and teievision was se-
lected most frequently as being the most
important source of information adouc the
oceans and Greac Lakes. Classroom experi-
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FIGURE 1. Perceived influcnce of experiences on ocean and Grear Lakes awareness.

ences were more frequently chosen by fifth
graders, as were non-formal insricutions of
learning such as museums. It is interescing
to note thac fifth graders, though they
claimed to have been frequent readers of
magazines, did not select that category as
a major knowledge source.

Because Fortner and Teates (1980) re-
ported chat 3 experiences were shown to
have a particularly strong positive re-
lationship to marine knowledge, the same
3 experiences, the number of Coustean
programs seen on television, frequency of
reading Nartional Geographic, and ability to
swim, were examined in chis study. For
the ninth grade dara a scepwise mulriple
regression analysis identified aecarly che
same variables, subscituting Narional
Wildlife as the magazine, as accounting
collectively for 13% of the variance in
knowiedge scores. Using Tukey's tesc it
was found thar knowledge scores were sig-
nificantly higher with more experience in
each of the activities.

DISCUSSION

The students tested had low levels of
knowledge regarding marine and aquaric
topics. The magnitude of this problem is
illustrated by the responses of scudents
when asked co identify Lake Eric on an
outline map of the Great Lakes. Only 60%
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of the ninth graders and 46% of the fifth
graders correcely identified Lake Erie.
Other questions indicated a lack of knowl-
edge about the presence of PCBs in fish
(29% correct in grade nine}, how much of
the world's food comes from the ocean
(40% correct), and where energy comes
from for life in the sea 1455 correct).
These ropics are among the basic conceprs
thar Picker (1982} compiled as the experts’
concensus on a “Conceprual Scheme for
Aquatic Studies.”

Others of those concepts fared well. In
the nunth grade, 54¢ knew what plankton
are, 65% chose ships as the cheapest trans-
port method for ceruin routes, 75% were
awars of reasons why marine fossils are
found on some mountaincops, and 60%
could identify the binding interest of
OPEC countries. Such information is im-
portant as a basis for responsible decisions,
and the levels of knowledge indicated are
encouraging.

The poorest performance occurred on
irems related to humanities, indicaring
thar students are not eacountering, or at
leasr not remembering, informarion on the
seas’ and lakes’ importance in our culeure.
While such information is perhaps not as
important in the building of informed
decision-makers as is the scientific, his-
toric and economic value of waterways, ex-
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posure 10 the culrural aspecrs can be a
life-ensiching experience. Exposure to this
information also helps in informing stu-
dents of the pervasive impact of the world
of wacer in all aspeces of human life and
therefore can have implicazions in demon-
strating the importance of decisions on
water-related politics.

That ninch graders scored significancly
higher on knowledge than fifth graders
may be cause for optimism. This study has
demonstrated a correlation between higher
knowledge and more positive acricudes
about the importance and value of water
systems. Formal and informal experiences
over the 4-year period between the grades
are apparently producing desirable changes
in the school population. If we can identify
which of those experiences are the most
effective information sources, then their
use can be maximized to improve know!-
edge about the water world.

Thus, an importane aspect of thu: - port
is a consideration of wher- the surjects’
information might have ur -inated. The
largest percenrage of the subjezcs fele they
got ctheir information from movies and
television. The demograzhic factors shown
to be related o knowle e scores wive re-
gion and race in grade five, with sex 2lso
relaced in grade nine. An opportuniry
factor may be involved in che regional
“proximity effect,” with more aquatic ex-
periences available in the coastal region,
and a historic facror of dorninance by whire
males in water-related careers may alse be
relaced. Combining these possibilities
with the addirional related factors of
watching Cousteau programs, reading
Narional Weldlife and being able ro swim,
it is nor difficult ro surmise che influ-
ence of socioeconomic facrors on aquaric
knowledge. Betrer clues 1o socioeconomic
influences would be measures of family in-
come and education level which were not
collected in this scudy butr should be
included in fucure research.

This study has served cthe Ohio Sea
Grant Education Office as a baseline of
marine znd agquatic knowledge and atu-

Hs

tudes and therefore as a guide to what in-
formation should be provided in curricu-
lurs marerials and'or teacher training. It
has shown thar warer-related knowledge,
artitudes and experiences in a midwestern
state are verv similar to those in a coastal
staze such as Virginia. It has also suggested
other mechanisms besides kindergarten
through high school educacion as inf:rma-
tion vehicios and has thus served as justi-
fication for projects involving radio and
museumns as dissem:nation media. Finally,
the survey will be treated as 2 pretest
which preceded a 3-vear program of
teacher education in marine and Grear
Lakes educar -n. grades five theough nine.
Repeating tne survey in the 1983-84
school year, with 2 new sample chosen in
the same way, should indicate whether this
information has been passed on to the
teachers’ classes to the extent thar ninch
grade scores are substantiaily higher than
the pretest scores. In the postiese the fifth
grade will serve as a comparison group,
since that grade Jevel and below will be
miumaliy impacted by the teacher educa-
tion pisgram and QEAGLS marerials. In
that regard, this study will serve as a
summative evajuation for boch projects,
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FILUT OF A SYSTEM FOR COLLECTING DAILY
CLASGROOM DATA ON LEARNING BY USING MICROCUMPUTERS

Geveral stndies have reported on  the development of the
Intensive time series design which allows monitoring class
achievement and attitudes on a daily basis (Mayer and Monk,
1983). The system involves the administration to each student in
rlass of & few objective items on each of the characteristics to
be measured, Total &administration time takes less than five
minutes and typically occurs at the end of the class period. It
has been used to monitar cancept achievement in six studies. The
results have heen consistent, indicating the validity of the
design by showing no effect of frequency of testing upon the data
{Mayer and Keojas, 148%2). The discrimination of +the design has
also been demonstrated; that is its ability to yield data that
diseriminates between the learning patterns of twe different
groups of children (Farnsworth and Maver, 19843,

Each of the =ztudiezs has vielded information on learniug
patierns cansistent with currant understandings of learning and
some intriguing new information suggestive of some post-treatment
improvement, in understanding. In the Farnsworth and Mayer study,
for example, achievement in understanding of plate tectonics by
children operating at the formal cognitive level cantinued stable
or accelerated several days inte the post-treatment phase. This
was not true of those children at the concrste cognitive level.
fwon and Mayer, 198%, reported on a method for identifying and
descoribing what they have called the "momentum effect™. The
design has also produced interpretable data on attitudes.

Thus far, data have been collected through the use of paper
and  paencil  instruments. This has been very unsatlisfactory
because of the time needed to assemble the instruments and to
Administer them, studenta errors in coding  thelr response and

camberaome  methods  of handling the data. Te overcome these
obstacles the uge of microcomputers for collecting data was
investigated, This is & report of two pilets of the microcom-

pater gsvstem that was developed for use in 2ollecting classroom
data for this design,

Deacription of Microcomputer System

A system was developed which uses several microcamputers for
Presenting the questions and corllecting the response data. It
consists of  twoe computer  programs. The first 1is an authoring
dirsk for preparing up to twoe item pools of 80 items each. The
items i each pool can be categorized on two dimensiuns, =g., by
Laxonomio level of item and by instructicnal vbjestive. The
sl disk 1s u study organization progranm. It randomly assigns
items to students for cach day of the study, ensuring an egual
ystribution  of  items by dimension and also 2nsuring that no
student will get the same item more than once during the study.
The results and a study management program are then transfered by
the stosly wrganlitation program to disks for each of the computers
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that will oollect the data, The study mangem=nt program will
present the question, allow up to a minute for response, record
the student response, and also record the amcunt of time taken by
the astudent to respond.

Hix to eight Commodore 64 computers, each with a disk drive
and green screen monitor, were used 1in the two pilots. The
teacher was required to boot the program disk in the morning and
bavk up data at the end of the day on s single back-up disk. The
back-up procedure automatically reasets each disk for the next

days questions, The two procedures take no more than LU minutes
vl the teacher’s time each day. When a student types in an
identification <ode, the program presents the question(s)

assigned the atudent for that day.

Upon completion of the study, data is transfered to a data
file on the university’s main computer where it is analyzed. An
added feature allows the teacher to summarize the data on each
computer  at  the end of each day. Teachers, therefore, can
monitor the performance of their ~lasses on a dalily basis,

Design of Fiiot Studies

The two pilots were conducted in two different junior high
s~hools in  the central Ohic regicon, Botlh were performed with
eighth grade earth science classes. The studies were to  run for
40 days, with 10 days as a bhaseline, 20 days for the intervention
and 10 days as a follow-up. An earth science unit was desligned
facusing on the gealogy, limnology and weather of Lake Erie and
the Great Lakes. This comprised the interventicon. A pool of 80
multiple choice items were selected from those used in previous
studies. In the first pilot haltf of the items directly related
to information contained in  the unit whereas the remainder were
related to Great Lakes topics but not to  those contained in the
unit. In the second pilot all eigzhty items related to topics
tanught in the unit. A pool of atiitude items using Lhe semantic
differential format were alsc selected from those wused in
previous studies. There were four concepils each with 1L adjec-
tive pairs used as distractors. The four concepts wers; Lake
Erie, today’s science class, today I feel, ancd  answering ques-
tions using the comput=r. Each student raspondsd 1o one multiple
choeice item and one attitude item each day.

At the end of the intervention., all achievement 1tems were
administered to all students in each of the pilots to obtain
information for item analysis,

Results of Pilot #1

The first pilot study was conducted with four classes
totaling 80 students, all  taught by the same teacher. It was
expected that the performance on  the unit-specific achievement
items would improve following the beginning of the intervention,
whereas performance on the other multiple-choice items would
remain constant. It was also expected that attitudes toward Lake
Erie would improve as student knowledge of the toplc increased.
Such changes would be consistent with other studies reported in
the literature. The remaining attitude concepts weres expected Lo
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vary daily in response to a variety of conditions. Unfor-
tunately, the study cculd not be completed. Because of end of
year scheduling problems, it started with only about 30 days left
in the school year. Several of these days were lost because of
school events, Only 26 days of the study were completed. In
addition, the teacher moved through the unit much more slowly
than originally planned. Therefore less than one-half of the
unit had been completed when school ended.

When data for the two types of multiple choice items were
plotted, no  trends were apparent (Figure 1). Also there were nu
trends for elther of the four attitude concepts. Only on
response  time was there a significant and consistenti trend.
Response time dropped as the study proceeded (Figure 2).

The major benefits from this pilot of the system were to
debag  the study management program, improve the documentation
used by the teacher, modify the classroom setup and student
identification preocedurss to decrease  any problems with student
use of the system, develop data analysis procedures, test the
instructional unit, and obtain item analysis information on the
item pouls.

Results of Filot #2

The earth science unit was used with all of the students of
an earth scienas teacher. This included six eighth grade classes
totalling 10 atudenta. Figure three displays the data accuma-
lated concerning student kKnowledge of the unit objectives as
reflected by performance on the multiple-choice items taken every
day over the 44 days of the study.

The first 11 days of the data is the baseline. The data
exhibit & pattarn of decreasing performance. This has been found
in mach of the studies using this data c¢ellection system. It
app=ars that students begin to resent having to respond to
quedgtions on information that they have not been taught. As a
resnlt, they tire of trying to answer the questions correctly,
and thus their performance falls., The positive influence of the
unit on student knowledge 1is apparent from the gradusal rise of
the ourve during the next phase of the data collection, the
intervention phase (when the unit was heing used). It is
apparent that student knowledge Inereased gradually as the unit
progressed.  The highest <lass average was on day 36 (73.7
pereent. corvect),  the day that the unit posttest was given
tollowing the end of the unit, The mean percent  correct on the
unit posttest waos o84 percent (6H0.4 average raw score ocut of 74
items; standard  deviation of Y. 88). It ailsos> appears that the
student performance remained high following the end of Lhe unit.

This is the same pattern of performanoée as reported with
previouns studies uwsing this design with the paper and pencil
methods .

Conclusion

In previcus studlies the intensive time-series design had
shown  promise  for monitoring concept growth and changes in
attitudoes. However the cumbersome nature of the data collecting
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procedures made it impractical for most classroom studies, The
two pilot studies using the microcomputer based system have
demonstrated its feasiblity. Using the Commodores makes it
relatively cost effective. The total investment for equipment
was about $6000. The tirst pilot demonstrated that students soon
became accustomed to responding to the items as they were
presaented by the computer. This 1is indicated by the rapid
decrease of response time. The first pilot also revealed bugs
haoth in the software and hardware permitting them to be worked
osut. No such problems ccecurred during the second pilot, although
one computer did cease to function and was replaced by & back-up
placed at  the schoel for that purpose. Results from the second
pilot indicate that the data generated by the microcomputer
system 13 comparable to that generated by the earlier system,
Therefore it should be equally valid.

Uzing the microcomputer system, an intensive time-series
study can be developed and administered in a short periecd of time
assuming therve exists a suitable set  of multiple choice items.
Using such a system 1t 1is conceivable that researchers and
teachers may scoon be given access to information, on a daily
basis, which will indicate the growth of concept uanderstanding
and the fluctuations of attitudes within a class. For the first
time it will be possible to as=zess the impact of teaching
behavicer, egeneral c¢lassroom environment, and student charac-
teristics of learning on a day to day basis,

Now that an efficlient and easy to use data collection
system has been devised researchers can design studles to examine
the impact of & variety of teaching environments upon learning,
not merely at single points before and after intervening but
during the intervention, and on a constant basis, over whatever

time interval seems appropriate to the study. Future research
with thiz system will examine the types of variables that can be
used and ways in which they can be measured. One of the next

studies will focus on adapting it to collecting word association
data permitting its use with concept mapping studias.
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Figure . Trend of student knowledge during
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APPENDIX K

Ohio Sea Grant Proposal
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GRADUATE PROGRAM IN AQUATIC EDUCATION:
A SEA GRANT MODEL FOR TEACHER PREPARATION

E/CD-2
First year of a thres year project

Responsible Investigators:
Dr. Hosanne W. Fortner, Assoclate Professor
School of Natural Resources, The Ohio State University

Dr. Victor J. Mayer, Professor
Department of Educational Theory and Practice, The Ohio State University

The development of "educational programs to increase
application of marine sector research®™ is one of the national
needs identified by the Office of Sea Grant for 1987 and beyond
(Federal Register, 1986). This offers additional evidence for a
trend that has been noted by many others in the public and
private sectors in the 1980s, namely that the nation is in need
of more individuals better trained in science. Aspects of the
trend, documented by studies by the Office of Education, the
National Assessment of Educational Progress, the International
Study of Science Education and others, include a decline in
student enrollments in science courses, low levels of student
achievement in science, demotivation for careers in science,
negative attitudes toward science and scientists among the
general public, and the vagueness of national policies on science
and technology (Task Porce on Precollege Science Education,
1983). Our own studies among Ohio students and adults indicate
that knowledge levels about marine and aquatic topics range from
38% correct responses among fifth graders to about 49% among
adults (Fortner and Mayer, 1983; Fortner, 1985).

Countering the negative publicity about education in general
and science education in particular are the results of efforts of
professional associations, such as the National Science Teachers
Association, to identify exemplary science teachers and science
programs. Many have been found and documented. At least one,
the Hawaii Sea Grant Education program, was among those identi-
fied as being excellent. Analyses these programs provides clues
as to the characteristics of excellent teachers and programs. At
the same time, colleges involved in teacher training have recog—
nized the limitations of many existing programs and of the poor
incentive system that deters many well qualified individuals from
accepting the challenges of a teaching career. From awareness of
these problems has arisen a group of influential educators to say
that the time has come to enact sweeping changes that will remedy
some major ills of the present system.

In 1983 a group of Deans of Colleges of Education and chief
academic officers from several of the major research universities
in the U.S. began meeting to consider means of improving teacher
education. Dr. Donald Anderson, Dean of the College of Education
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of The QOhic State University was a member of this group. Theg
decided to establish a consortium of educators and their institu-
tions representing the primier research institutions in each of
the states. It was named the Holmes group after a prominent
professor of education at Harvard university. The goals of the
Holmes Group are to

1. make the education of teachers intellectually more
solid,

2. recognize differences in teachers' knowledge, skill and
commitment, in their education, certification and work,

3. create standards of entry to the profession -- examina-
tions and educational requirements -- that are profes-
sionally relevant and intellectually defensible,

4. connect their own institutions to schools, and

5. make schools better places for teachers to work and to
learn (Tomorrow's Teachers, 1986).

Over 130 research universities, the top 10% of the nation's
teacher training institutions, have been invited to join The
Holmes Group in its move to restructure the training of teachers,
and to date about 80 have indicated their intentions to accept.
The Faculty of the College of Education voted in May, 1986, to
endorse membership in the group. Discussions are now being held
in the College regarding the design of programs meeting the
Holmes objectives. As it has done in the past the Science
Education faculty of the 0OSU College of Education is expected to
agsume a leading role in designing the innovations. Cleose
association with the Environmental Science and Management faculty
of the School of Natural Resources, and science faculty of the
Colleges of Biological Sciences and Mathematical and Physical
Sciences enhances the potential to develop the necessary educa-
tion-within-science links that will make a new system function.
The program area of Science and Mathematics Education has
received an Acadenmic Challenge Grant from the Board of Regents of
the State of Ohio that is resulting in the development of new
laboratory space and the purchase c¢f science instructional
materials and equipment that will make it the leading such
8cience education facility in the nation. The grant has also
established a joint appointment between the faculty and the
College of Mathematics and Physical Sciences to enhance the
communications and cooperative efforts of the two colleges. This
grant will contribute greatly to the success of the project
described in this proposal and is an indication of the strong
committment of the University to the Science Education program.

Since the beginning of the Chioc Sea Grant program in 1976,
its education program has made continued strides in melding the
results of Sea Grant research into formats that are useful for
education of precollege students and teachers. The reputation of
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Ohio Sea Grant Education rests on correct science information,
current scilentific research, usable formats for classrooms, inno-
vative approaches to teaching adults, application of educational
research in all program phases, and continued leadership by
internationally recognized professional educators.

This proposal puts Sea Grant research information intoc the
direct training of science educators through development of
parallel graduate level programs in the School of Natural
Resources and College of Education. Development of new graduate
courses, revision of current courses, interaction with Sea Grant
scientists, and continued curriculum progress will accomplish
these project objectives over a period of three years:

1) Design and test a model for a 5-quarter series of
courses to serve as the graduate education and research
application training for prospective teachers who
already have a strong science background in their
baccalaureate. Well trained scientists can thus become
well trained educators.

a) The courses will include components that address
the certification requirement of the State of Ohio
for multicultural education, field experience,
reading in the content area, audiovisual mater-
ials, etc.

b) The courses will have aquatic sciences'specific to
Lake Erie, and aquatic research specific to Sea
Grant, as their content basis.

2) Develop an initial cadre of Career Professional
Teachers to serve as mentors in the teacher training
program.

3) Design a parallel and complementary program leading to

the M5 in Natural Resources with aquatic education
emphasis, for already certified teachers

4) Initiate new aguatic curriculum development efforts
among both the preservice and certified teachers as an
integral part of their professional training. A Holmes
priority is the transmission of current subject matter
through innovative methods. A Sea Grant national need
is education programs to increase application of marine
sector research.

5) Publicize the Holmes/Sea Grant aquatic education track
and its Natural Resources counterpart through well-
established program outreach mechanisms.

This approach will help the Ohio State University to meet

the first two goals of the Holmes Group. Other goals such as #3,
the creation of standards, are currently being worked on in

129



College-wide efforts, These will be integrated into all teacher
education programs. The forth goal, ties with local schools, has
been a tradition in the science education program., In fact it
won a national award in the 1970's for the quality of its school-
based teacher education program. This tradition of good and
close relationships with teachers and schools will form a
foundation of efforts to establish quality school-based aspects
of the new program. The fifth goal, changing school climate, is
beyond the capabilities of a single programmatic effort, indead
beyond that of a single institution. This goal can be accom-
plished only through the concerted efforts of every institution
in the Holmes group acting collectively.

The model will illustrate to other Holmes Group institutions
one means of keeping subject matter fresh and foremost while
pedagogy 1is taught and teacher certification requirements are
met. It will also enable Sea Grant to take a lead in educational
innovation that is national in its scope,

Approach
A three year project is proposed, with timeline provided in
Figure 1. This time period is divided into periods of develop-
ment, implementation and evaluation. The proposed program is
designed around the following elements:

- The resource base and technical expertise of the Ohio
Sea Grant Program.

- Experience in formal and nonformal educational
settings.

- A sustained experience with an exemplary science
teacher.

- The nature of science and the role of research in
sclence,

- Enhancement of aquatic gcience and management back-
ground information.

- Applications of the results of research in how students
learn science concepts,

- Experience in the development of educational materialg,

- Selecting and sequencing instructional materials in
existing science curricula.

-- The integration of educational technolegy into science
teaching.
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== The various certification requirements of the Ohio
Department of Education.

fear 1 tasks i{nclude 1) development of the institutional
structures necessary to support the program, 2) announcement and
recruitment of an injtial population, and 3) implementation of
the first quarter of training. Dates are Autumn 1987 through
Summer 1988.

Institutional development. Implementation of The Holmes
Group recommendations will include the elimination of baccal-
aureate programs leading to a degree in secondary science educa-
tion and to certification for teaching. Instead, undergraduate
programs will be pursued in other colleges for development of a
strong subject matter backqround. 1In other words, the Bachelor's
degree give the student WHAT to teach. This proposal and others
arising from other sources will offer options for learning HOW to
teach by taking a Master's degree in education that will also
fulfill certification requirements in secondary science. A
tentative outline of course components appears as Figure 2,

The mechanisms for changes of this magnitude have never been
defined, and great amounts of faculty energy have already been
focused on means by which to accomplish the Holmes goals. Much
of Year 1 will be devoted to establishing the interdepartmental
liaisons, the scheduling sequences, the credentialling require-
ments that must be built into courses to satisfy Holmes inten-
tions. Reallignment of faculty responsibilities, development of
new courses to fill gaps, and identification of appropriate
teaching techniques and materials must be done. There must be
external activities as well, because without the support of the
school systems that will place graduates of the new system, a
reward structure will not be in place to recognize their enhanced
capabilities.

Some of the teaching materials to be used in the program
will be the Oceanic Education Activities for Great Lakes Schools,
curriculum packages developed by the Ohio Sea Grant Education
Program throughout its existence. The program is now in the
process of updating, revising and adding computer applications to
the existing OEAGLS as well as adding new topics based on current
Sea Grant research. This process will continue through Year 1 so
that incoming participants for the aquatic education program will
be exposed immediately to examples of products developed through
cooperative efforts between scientists and educators. The
participants themselves will develop such materjals in Year 2 for
use in a dissemination program in Year 3. The model of success-
ful curriculum development, evaluation and dissemination has been
the strength of the Ohio Sea Grant Education Program, and this
proposal offers the opportunity to extend the effort into class-
rooms following real research experience.

Recruitment. Two types of recruiting efforts will be done
in Year 1 to identify an initial population of ten new science
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graduates for the Holmes effort and ten experienced teagh:gz for
the Natural Resources parallel effort. First, undergra ud
programs in science throughout the Great Lakes region,tﬁgt the
especially in Ohio, will be notified by mailed poster K the
Program is beginning in Summer 1988, Follow-up will be : tgsts
contacts with respondents as well as through Sea Grant sglenthe
tregion-wide and state Academies of Science. Candidates for
ptogram should have a genuine desire to become a classroom
science teacher, have a grade point average of 3.0 or more, haved
& biology, geology, earth science or natural resources major, an
4gree to remain at OSU for the entire five-quarter sequence of
Courses. In addition their science coursework must meet the
National Science Teachers Association (NSTA) recommended stan-
dards, or be no more than two courses short of meeting thosg )
standarda. Ten participants will be identified by these criteria
by March 1, 1%88.

Another ten participants will be tecruited through‘school
Systema {n the Great Lakes region, again focusing on Qhic, for
participation in the Natural Resources program that will parallel
the Holmes program. Emphasis will be on state science teachers
4ssociations and recruitment at the regional meeting of NSTA.

sducation background courges, and those chosen will be the ones
that are teaching science without a strong science background.
Professional activity level, grade point average, and intentjon
to complete the Program and remain in teaching will be the
selection criteria.

Program Quarter #1. Summer of 1988 will be the first
quatrter of both graduate pPtograms, and all pParticipants will pe
on the Lake Erie Inlands for that experience. Both groups will
begin at F. T, Stone Laboratory on Gibraltar Island for courses
in Natura) Resources/ Educatjion 614: Marine and Aquatic Educa-
tion, and Natural Resources/ Education 611; Workshop in Great
Lakes Education, These courses are team taught by the project
directors using OEAGLS and a new reference text funded by the

Gecrge Gund Foundation of Cleveland (Fortner and Mayer, in
progreas),

inBtructiona] Ee

qu
fication, development apg testing of partjicy ant-~
curriculum pqckages. introduction to fnatrucsionafozggﬁggiggies
and preparation of classroom teaching aids, and éxperience in a
research setting with 2 Sea Grant scientist, fThig last exper-
lence will serve as a Capstone for the Program in Summer 1989,
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The ten Holmes participants will be paired with researchers to
participate in data collection, analysis and interpretation. &
seminar would continue throughout the summer, in which the Sea
Grant investigators would discuss the background and issues
related to their research.

Some Sea Grant researchers who have indicated that their
projects would be available for this capstone experience are
Dr. David Culver (Effect of phosphorus loading on zooplankton),
Dr. Willjam Mitsch (Ecosystem approach to Lake Erie coastal wet-
lands), and Dr. David Garton (Impact of the introduction of

). A pilot project will be conducted in

summer Of 1987 with the placement of an intern teacher in one
researcher's laboratory.

Year 3 activities include finalization of the curriculum
materials developed by the newly trained teachers, presentations
at meetings of The Holmes Group institutions to relate the
project's success and invite similar programs by others, and
follow-up evaluations among both the participants and the Sea
Grant scientists. For the Holmes participants this will also be
a supervised induction year as required by the new state certifi-
cation requirements. Arrangements will be made with the hiring
gchools to provide a quality experience, in part supervised by
science education faculty. Certification and the Master's degree
will be granted upon the successful completion of this induction
year.

It is anticipated that a number of new activities will have
been developed by the program's participants. The investigators
will work with the participants closely to assure a valuable
product from each, and final writing and manuscript production
will be completed in Year 3. All materials will be published and
made available through Sea Grant.

Benefits
A number of different groups will benefit from this project:

1. The strength of The Holmes Group recommendations comes in
part from their originating in research universities. This
project will signal to those institutions that the innova-
tions they are seeking can be facilitated by building upon
existing successful programs within. Building upon Sea
Grant can happen in other institutions in this way and bene-
fit Colleges of Education in their outreach to the cognate

colleges.

2. Scientists at 0SU and in other universities can benefit from
interacting with educators (Task Force 1983}, since the
scientists learn about the mechanisms that are used to train
individuals before they enter science programs in college.

135



Empathy for precollege educators can lead to gregter
involvement of scientists in schools.

3. From #2 above, greater involvement of scientists and be;ter
trained science teachers will help to reverse the negative
trends that science education has been experiencing in this
decade. Science teachers will learn about science from the
“inside," and be more prepared for teaching the process of
science and its importance in all aspects of human exis-
tence. The teachers will also experience the applicatlops
of education theory and practice in a science context, with
all parts of the training experience relating t¢ each other.

4. Sea Grant's research focus has traditionally been an applied
focus. This project offers another application of Sea Grant
science, one with an exceptionally broad potential for
reaching large numbers of resource users,

5. New curriculum materials can flow from teacher to tgacher,
emanating from the fresh science experiences of project
participants into the classrooms of others in need of new
apprecaches.

6. Project results will be presented and published for use by
scientists and by professional educators. The investigators
are active in both types of professional organizations.

7. Sea Grant support for education in Chic has always yielded
dividends to the entire national program, This project has
exceptional potential for vigibility and outreach in times
when Sea Grant needs them most.

Budget Explanation
Year 1

« Much of the time for the investigators is
donated because of the importance of this effort to their
respective colleges, The funds requeated of Sea Grant include
18% time for Dr. Fortner to direct the preparations for the
program, including curriculum revision and development of re-
cruitment efforts for the Natural Resources program components.
The School of Natural Resources will donate an additional 22% of
her time for continuing aspects of the Education Program. For
Dr. Mayer, 10% release time isg requested, matched by 40% from
Educational Theory and Practice because of the importance of the
Holmes effort as a model for other college programs being devel-
oped. Dr. Mayer will be primarily resonsible for the course
modifications and recruitment needed for the Holmes component.

Other project personnel include two graduate students, one
at the Ph.D. level and one at the Master's level, and a pPart-time
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student secretary., The intensity of development needed in Year 1
necessitates the assistance of these individuals.

Eaunipment. Funds are budgeted for a Level 3 Videodisc
player with computer interface and authoring software. Partici-
gants in the program will learn to use the system to develop

nstructional programs using existing commercial discs, and
production of an Ohio Sea Grant research disc will also be
explored.

Travel. The investigators will travel to regional science
and science teachers' meetings to promote the concept of the
graduate aquatic education curricula. Instructor travel for the
summer preogram is also included.

j in addition to travel are budgeted to
include the cost of production and distribution of announcement
posters and follow-up for responses.

. The 050 Department of Residence
Halls and Dining has been approached as a co-sponsor of the Stone
Lab portion of the training experience, and a proposal for
support of the fifth quarter research experience is being
developed for submission to the National Science Foundation.
Nevertheless, this program will be an expensive one for the
participants, who will not only be paying tuition and living
expenses, but also having no income. A number of funding sources
are being explored, but at this point it is necessary to include
in the budget some individual assistance with the year's expen-
ses. Approximately $225 per participant has been budgeted.
Except for this incentive, open to both Holmes and Natural
Resources participants, no funds are requested for support of the
Natural Resources program, since it will require little adjust-
ment in current operating procedures.

it i i . Because the University's costs
for the Summer 1388 program are all included in the grant, the
University will waive tuition for the participants in the program
for that quarter.

Years 2 and 3

The budget for Years 2 and 3 will have the same personnel
needs plus an equipment request for a level 3 (programmable)
videodisc player. Recruitment expenses will be deleted, bLut
travel will begin to promote the program in Holmes meetings and
to set up research experiences for Quarter 5 (Summer, Year 2}.

A major expense in year 2 will be stipends for each participant
(10} in a Sea Grant research project. Sea Grant scientists have
indicated that they would like to be able to pay their assistants

for the summer's work. .
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Estimates of Year 2 amount to $70,500, with an ad _
$100,000 contributed, and for Year 3, $65,300 with $50,000 con i
tributed. Funding sources are being sought for specific compon
ents of each year's project to make complete use of the oppertun-
ities afforded by initial Sea Grant inveatmeqii.ﬁ It isosgilgts
expected that following Year 3 the progran w ave pr
pogential go that the gollega of Education will provige support

for continuation.
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