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Abstract —This paper gives some "guidelines for best practice" based on a literature review of environmental (in-
cluding aquatic and fisheries) education and my own perspectives. Some highlights include: (1) We must be careful
to define communication, education, outreach, etc. and the goals that we would like to achieve through these types
of interventions to avoid misunderstandings and increase likelihood of success. For example, many believe educa
tion refers solely to information transfer and that information transfer is sufficient for behavior change when thisis
not necessarily so (e.g. environmental educators and others have shown that behavior change depends not only on
changes in knowledge but also changes in skills, attitudes, and other factors). (2) Although much is known about
promoting change in knowledge, skills, attitudes, and behavior, this knowledge has not necessarily been applied.
This is evident, for example, by the results of evaluations of environmental education materials and programs that
find many lacking in terms of pedagogy and content. (3) Many materials and programs exist but educators are not
necessarily aware of them or have the necessary pre- and in-service professional development to use these resources
appropriately. To the best of my knowledge the above observations are also true also for fisheries education a-
though relatively little is known about fisheries education. For example, there has only been one survey of state
aquatic education programs (from the perspective of aguatic education coordinators) which is now dated (published
in 1994). In addition, there has been only one expert review (which needs to be updated) and only a limited number
of outcome evaluations of fisheries education efforts. These evaluations suggest that behavior change is possible
through fisheries education but that many fisheries education efforts are probably unlikely to achieve such changes.
Future evaluations should build on past evaluations and in addition to behavior change, determine to what extent
these efforts accomplish other environmental education and general education standards and goals.

Introduction mation in ways that will increase individuals knowl-
edge and that knowledge may be necessary, but is

The following "best practice" guidelines are based  unlikely sufficient, for behavior change. Thus, provid-

on my experience with environmental education aswell  ing individuals solely with information will not neces-
as aguatic and particularly, fisheries education. Because  sarily lead to individuals who are able and empowered
my background and experiences are mostly with formal  to improve their own decisions or to participate in pub-
environmental education and psychology, my perspec- lic decisions. Educators have a much broader view of
tives are generaly limited to those areas. There are  education that focuses on the cognitive and affective
likely to be relevant lessons from non-formal education,  development of individuals. Thus, educators view the
informal (including mass media) education, environ-  transfer of information or communication as contribut-
mental communication (Guillierie and Schoenfeld ing to education but they do not assume that communi-
1979), and environmental interpretation (Knapp 1998) cation results in education (Guillierie and Schoenfeld,
and in the literature outside the U.S. that | have not cap-  1979). This view is also consistent with dictionary

tured. definitions (Random House Dictionary of the English
Language, 1987) of "communication” as the imparting
Definitions or interchange of thoughts, opinions, or information by

speech, writing, or signs, and "education” as the act or
There is a need to define environmental education  process of imparting or acquiring general knowledge,
(EE) and come to agreement on definition and goalsto  developing the powers of reasoning and judgment, and
facilitate communication. | believe that many think of  generally of preparing oneself or others intellectually
"education" and "communication" (or information trans-  for mature life.
fer or outreach) as the same thing when they are differ-
ent. In addition, many still believe in the information— Disinger (1983, 1998) provides an overview of the
knowledge--behavior model. Those who have followed  origins of environmental education (i.e., nature study,
this model know that it is challenging to transfer infor-  conservation education) and subsequent definitions of
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EE. The citation typically used, however, in support of
the definition of EE is UNESCO (1987). UNESCO
(1987) actually focuses, however, on what it calls "ob-
jectives' (goals would be more appropriate) for EE; that
is, awareness, knowledge, attitudes, skills, and partici-
pation. The following EPA definition is also cited at
times, "environmental education enhances critical think-
ing, problem solving, and effective decision-making
skills and enables individuals to weigh various sides of
an environmental issue to make informed and responsi-
ble decisions (Federal Register, 1996).

Definitions of aguatic/marine education can be de-
rived from Goodwin and Schaadt (1978), Lemon et al.
(1987), Fortner (1991) and of fisheries education from
Zint and Dann (1995). These definitions are consistent
with definitions/goals of EE but are set in a narrower
context.

It is the "participation” goal that has and continues
to provide a problem for environmental education. Be-
cause individuals engaged in environmental education
are typically environmentalists, they tend to be advo-
cates of specific behaviors more so than educators. In-
stead of advocating for specific behaviors, it is argued
that environmental educators should focus on providing
individuals with the knowledge and skills they need to
engage in action (Hug 1977, Disinger 1998). Methods
for how environmental educators can prepare individu-
als for environmental participation are summarized and
reviewed by Bardwell et al. (1994).

Generdly, EE has focused on promoting knowl-
edge of the environment, environmental ethicsaffect,
and skills needed to engage in environmental behaviors.
Instead, some argue that environmental education
should improve students' literacy and the quality of edu-
cation in general (Robottom 1987, Lieberman 1995,
Simmons 1995, Wade 1996, NAAEE 1997). Thisisin
part because EE is believed to improve teaching and
student learning (Billings et a. 1996, Lieberman &
Hoody 1998, Wiley, 1999, NEETF 2000). Thus, what
is being called for is a different approach; one that fo-
cuses on the "education" as opposed to the "environ-
ment" part of environmental education. | believe we
need to recognize both aspects of environmental educa-
tion.

Behavior Theoriesand M odels

Because the ultimate goal of environmental
education has been "participation” or "action" or "be-
havior" (UNESCO 1987), environmental educators seek
ways to promote durable (long-term, self-maintaining)
behaviors that also generalize to other behaviors. Envi-
ronmental educators have recognized that the determi-
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nants of behavior are multiple (i.e., the Information —
Knowledge -- Action model is insufficient) and have
looked toward the more comprehensive model proposed
by Hungerford and Volk (1990) [based in part on Hines
et al. (1986/1987)]. The authors of the model and their
colleagues believe they have empirical evidence to sup-
port this model. For example, see Volk and McBeth
(1998) for a summary and review of relevant studies.
Because the proposed measures of the constructs in the
model may not be reliable or valid (Covitt and Zint In
Review) and for other methodological reasons (e.g. use
of past behavior as dependent variable), however, | be-
lieve that there is little evidence to support the Hunger-
ford and Volk behavior model and that environmental
educators should aso consider other behavior theo-
ries’models. For example, Zint (in review) conducted
some work on the theory of reasoned action and planned
behavior with teachers that may be informative. There
is also interesting work related to motives (i.e., material
incentives/disincentives, altruistic reasons but particu-
larly, intrinsic motivation such as competence) (e.g. see
DeY oung 2000 for review and background). In general,
| think we can learn much from health educators who
have much experience with behavior change (see Glanz
et a. 1997 for applied review of relevant theories and
models). An interesting model pertaining to environ-
mental risk education (Zint In Press) is provided by
Gardner and Stern (1996) in Chapter 9 of their book.
Lastly, much research on changing behavior takes a
cognitive approach and we should not neglect affective
approaches. Matthews and Riley (1995) have summa-
rized perspectives on affective environmental education
but again, | believe we would benefit from looking at
work in other fields such as psychology (eg., see
Bagozzi et a. 1999 for definitions and overview).

Materials and Programs

| strongly believe that we do not necessarily need
more materials and programs but that we need ways to
easily find existing materials and programs and learn to
what extent these resources are quality materials and
programs with regard to both content and pedagogy.
Development of new materials and programs should
only occur if evaluations have identified gaps and if de-
velopment builds on existing efforts.

Searches of databases (e.g., ERIC, Eisenhower
Clearinghouse) and the web (eg., EE-Link, GLIN,
BRIDGE) revea a wealth of environmental (including
aquatic and fisheries) education materials and programs.
There are few single sources, however, that provide
comprehensive listings of materials and programs, and
those looking for them may not know these sources.
Moreover, many listings provide limited information
about materials and programs.
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There have been some efforts to identify relevant
materials/programs on specific topics such as aguatic
education (Gigar 1990/91), biodiversity (World Wildlife
Fund 1998), environmental education (NAAEE 1997,
19983, 1998b), fisheries (Crook and Zint 1998), Great
Lakes education (Great Lakes Environmental Education
Center, forthcoming), marine education (Broussard and
Skupien 1994), and water (Andrews 1995). These ma-
terials should be updated and improved upon. For ex-
ample, our listing of fisheries education resources
(Crook and Zint 1998) is probably in need of revisions.

Dissemination of Materialsand Training

If we want educators to use materials, we must train
them in using the materials. Mayer and Fortner (1987)
found that simply mailing and/or disseminating materi-
als for free will not result in use and that shorter work-
shops are more effective than longer (for credit) work-
shops. Educators who have received this type of train-
ing, however, are only likely to use the specific activi-
ties that they received training in, as opposed to other
activitiesin the material (Pitman 1996).

Professional Development

In-service and pre-service environmental education
preparation of teachersis limited (Lane et al. 1995). If
barriers to environmental education are to be overcome
(Ham and Sewing 1987/1988, Ham et al. 1987/1988)
and to obtain fundamental change in how teachers teach
about the environment (i.e., other than the activity men-
tality), we need more comprehensive professiona de-
velopment.

In-Service

Environmental education professional development
is typically delivered by non-formal environmental edu-
cators in the form of short (about 2 day) workshops cen-
tered on activity guides such as Project Learning Tree
and Project WILD or environmental topics such as wa-
ter, wetlands, or wildlife (Lieberman 1995, Wade 1996).
Such efforts are insufficient, particularly in light of cur-
rent pressures to improve teaching and learning. There
is a need for professional development programs that
focus on education content, processes and/or pedagogy
in addition to environmenta content (Wiley et al. 1999,
Wade et al., in review). We are currently conducting a
study to learn about such innovative environmental edu-
cation professional development programs (Giles and
Zint, forthcoming). General education resources for
how to improve teacher professional development in-
clude Birman et a. (2000), Loucks-Hordey et al.
(1998), and Loucks-Hordey and Matsumoto (1999).
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Pre-Service

Teachers who were exposed to environmental edu-
cation during their pre-service are more like to integrate
environmental education in their classrooms (Lane et al.
1995). Unfortunately, teachers are typically not re-
quired to take courses in environmental education
(Ruskey et al., inreview). Moreover, few faculty teach
environmental education courses (Zint and Giles 2000).
| believe, however, that these faculties represent an im-
portant resource and more attempts should be made to
collaborate with them.

Professional development for other educators

There is also a need for the professional develop-
ment of educators other than teachers. Many non-
formal environmental educators, for example, have no
formal training in environmental education and/or in
pedagogy in general (Wade, 1996). It is important that
they, for example, learn how to promote behavior in
ways that enhances the education of individuals. Again,
this professional development should be provided in
pre-service (e.g. human dimensions courses) and in-
service contexts.

Standards

There are standards that we can and should follow.
Concerns over environmental advocacy (e.g., Poore,
1993, National Environmental Education Advancement
Project 1996, Schmidt 1996) as well as the movement to
reform education (Simmons 1998) have led to the de-
velopment of guidelines for environmental education.
These include guidelines for materials (NAAEE 1996)
and professional development (NAAEE 2000) as well
as environmental literacy standards (NAAEE 1999). In
addition to environmental education guidelines, we have
a large number of national, state, district and school
standards that we should help to meet if we are to be
environmental educators. If new materials/programs are
to be developed they should take into account these
standards -- regardless of educational setting (i.e., for-
mal, non-formal, informal).

Evaluation

If evaluations of environmental education programs
are conducted [including of angling education programs
(Burroughs and Reeff 1996, Thomas and White 1995,
Rupert and Dann 1998, Thieme and DiCamillo 1994),
they typically have consisted of counting the number of
participants and they sometimes consider program costs.
More informative "outcome" evaluations of environ-
mental education materials and program are rare but are
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becoming more common in light of the need to defend
environmental education from its critics (Samuel 1993).

Examples of expert reviews of environmental edu-
cation materials include those by Simmons (1989),
Pomerantz (1991), Boerschig and DeYoung (1993),
Andrews (1995), Independent Commission on Envi-
ronmental Education (1997), NAAEE (1997a, 1998a,
1998b), Crook and Zint (1998), and the Environmental
Education Literacy Council (1999). These expert
evaluations review the content and/or pedagogy ap-
proach of materials and programs. Future evaluations
should build and improve upon these (e.g. use of greater
number of reviewers). Content evaluations should be
conducted based on agreed upon goals similar to the
process used by Brody (1993) for water education and
Crook and Zint (1998) for fisheries education. Peda-
gological assessments should be conducted based on
NAAEE (1996) guidelines and other relevant general
education standards and guidelines.

Some of the findings from our evaluation of fisher-
ies education materials may be pertinent to state here
(Crook and Zint 1998). For example, we concluded that
coverage of biodiversity and of some concepts associ-
ated with building sustainable fisheries and promoting
stewardship was limited. Broader aquatic resource edu-
cation programs also seem to lack an emphasis on an-
glers as stewards (Thieme and DiCamillo 1994). We
aso concluded that materials that target students in K-3
and 9-12 levels, focus on global or marine fisheries, and
provide multicultural perspectives are needed. It would
be good to update and improve upon this fisheries edu-
cation evaluation and a similar effort is needed for
aquatic education materials and programs. Such evalua-
tions provide information about existing resources that
hopefully reduces the chance of duplication of efforts.

There are a'so examples of outcome evaluations of
environmental education efforts. For example, thereisa
review of various Project WILD materials and program
outcome evauations (Pitman 1996) and a review of a
number of environmental education outcome evalua-
tions by Leeming et a. (1993) that should be informa-
tive. Because many aguatic education programs offer
vessel-based education programs, an evaluation of such
a program by Williamson and Dann (1999) should also
be of interest. Similarly, our outcome evaluation of the
Chesapeake Bay Foundation's environmental education
programs (Zint et a. in review) might be helpful. There
is also work to show how using the environment as an
integrating context can improve genera education out-
comes (Lieberman and Hoody 1998, NEETF 2000).

Lastly, | have also come across a few fishing out-
reach program outcome evaluations. For example,
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Rupert and Dann (1998) evaluated a fishing program
targeted at novice anglers (including children). The au-
thors were able to design a program that increased par-
ticipant intention to fish, purchase a fishing license and
fishing equipment and met other goals. Rupert and
Dann (1998) also cite fishing outreach program evalua-
tions by OMalley and Crawford (1995), Reynolds
(1996), and Thomas and White (1995). A series of pub-
lications prepared in response to conducting an evalua-
tion of the Hooked on Fishing Not Drugs programs are
also available including Siemer and Knuth (1998) and
Siemer et a. (1998). Findly, there is an exploratory
study by Adams and Higginbotham (1999) of the Texas
Parks and Wildlife Departments outreach (including
angler) programs. Because of a number of methodo-
logical reasons it is difficult to reach conclusions in
terms of the results of the evaluation by Adams and
Higginbotham (1999). The authors identify issues that
arose during their evaluation, however, that might be
helpful to future evaluators. These types of evaluations
can tell us what existing efforts are worthy of support-
ing and can help usimprove our efforts.

Audiences

In genera little is known about how to best meet
the environmental and aguatic education needs of multi-
cultural audiences, including in fisheries education con-
texts (Zint and Crook 1998). Rupert and Dann (1998)
cite a study by Burroughs and Reeff (1996) that might
be of interest in this context.

Careers

Interest in the pursuit of environmental careers is
evident by increasing enrollments in environmental sci-
ence/studies programs (Romero et al. 2000). We re-
cently conducted a study to identify information to help
interested individuals learn about environmental careers
(Zint and Hanson, In Review) and we aso found that
few environmental educators are aware of these re-
sources (Hanson 2000). There may be a need for re-
sources to help individuals learn about aguatic re-
sources, including fisheries careers (Zint and Crook
1998), and to inform educators of these resources.

Status of Environmental Education and Needs

There is a great need for environmental education
in the United States:

* Few teachers teach about the environment and/or
use appropriate environmental education practices
(Samuel 1993, Holtz 1996, Kirk et a. 1997, Smith-
Sebasto and Smith 1997).
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Environmental literacy assessments of the U.S.
public suggest that environmental concern is high
but that environmental knowledge is poor (see
www.neetf.org and review annual studies con-
ducted by Roper). One of the most recent of
NEETF's (2000b) national surveys included a ques-
tion particularly relevant to this review: "The cur-
rent worldwide reduction in the number of ocean
fish is PRIMARILY due to which of the following
(% of respondents who selected): @) pollution in
coastal waters worldwide (40%), b) increased har-
vesting by fishing vessels (25%), c¢) changes in
ocean temperature, or (12%), d) loss of fishing
shoals and other deep sea habitats (6%), €) don't
know (16%).

Several reports provide additional expert opinions
on the status of EE and importantly, recommenda-
tions for improving EE (Ruskey and Wilke 1994,

Nationa EE Advisory Council 1996, forthcoming,
NAAEE 1997b). Recommendations that are made
and that | also strongly agree with include the need

Guidelines for Aquatic, Fisheries & Environmental Education

for partnerships to work more inclusively and for
research (particularly evaluations and on role of
partnerships) to improve environmental education
practice.

Specifically with regard to outreach efforts to teach
individuals how to fish and/or to provide fishing
opportunities, | believe there is a need to conduct
similar work as with hunter education programs
(see Duda et a. 1995, Wildlife Management Insti-
tute and International Association of Fish and Wild-
life Agencies 1996, Hunter Education Standards
Task Force 1999). There is one study that asked
each state about their aquatic resources education
program (i.e., description of program, number of
individuals reached, budget, use of partners, special
features, etc.) but this study did not analyze infor-
mation across programs and is now dated (Thieme
and DiCamillo 1994).
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