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Abstract

Formal regulatorgtructuressuch as government imposed size limits or bag
limits, are standartbols used by managersdohie\e fisheries management in most
countries. Rgulations arenosteffectiveif followed by the angling community, which is
predicated by anglers understanding and accepting the regulations. lroadeance
compliance with fishing regulations and improve the management of fishesmsces,
Biscaynerand Everglades National Pagktablished a fishing education class program
open tothe‘community and availableatoglers cited with a fishing violatian exchange
for a'reduced or waived fine. This study describes this program and quantitatively
evaluates its effectiveness by measg and comparinghe selfefficacy and attitudes of
participants before and after the classng generalized linear models with repeated
measures Results show that the fishing education class is effectivepabving the self-
efficacyoftanglers toard understanding and applying the regulations, and improves the

attitudeswef'the participants toward fishing regulations.
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Introduction

Biscayneand EvergladeNational Park protecta subtropical marine ecosystem
located at the southeastenm of the Florida mainland, south of the city of Mianhlost
of the areas within the boundaries of these parks consist of underwater envisowittent
living coral.reefs, sea grass meadparsdmangrovdorests. The role ecologically
balanced fish popations play in maintaining the health and sustainability of coral reef
ecaystem function is well documenté@lynn 1990; Montogomery 1990ackson et al.
2001)."In"addition, many of the fish species that inhabit park habitat also support an
economically important recreational fishery, which contributesntwltimillion dollar
tourist industry in South Florida (Bhat 2003; Coleman et al. 2R@@#dpnal Marine
Fisheries Service 2010

Due to the proximityo the city of Miamj recreational fishing is a popular
pastime fompark visitors drawingbothlocal residentsnd touristd¢o these natural areas
throughout the year. Rapid growth and development in South Florida has caused the
numberof-anglers who vidiiscayne and Everglades National Packexponentially
increase over the past several decddett et al. 2001).In general bothBiscayneand
EvergladedNational ParksdoptStateof Florida fishing regulations. Formal regulatory
structuressuch as government impos&de limits or bag limits, are standdabls that
managers invoke tachie\e fisheries management in most countries. However,
regulations arenost effective iffollowed by the angling community, which is predicated
by anglerswunderstanding and accepting the regulations.

Inserder to help improveisitor compliance with the local fishing regulations, the
National Park Service developed the Fisheries Education Class. The Fisdadasda
Classserves_ both as a mitigation option for individuals who receive a fishing citation
within the Parks, and &lso availabléo the South Florida angling community at no cost.
The focus.of this class is to help participants better understand the loca fishin
regulations and why they are biologically important, improve fish identification skills,
and provide information on ethical angling techniques. The curriculum serves to provide
anglers with the knowledge they need to implement regulatory best praatides, a
empower behavior modification in favor of ethical fishing practices.

Similar educational initiativelsave existedo supplement more conventional
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wildlife management intervention@neexamplewas theangler ethics education
programestablishedhn the late 1980’s by the National Marine Fisheries SerfNd¢FS).
The NMFSprogramfocused primarilyon improvingcatchandrelease skills, increasing
regulatory compliancemproving responsible and informed treatment of discards,
eliminating.littering behavior, and reducing the dependence on landed catch asieemea
of trip success (Schmied and Ditton 1998). In Michige@pnservation Stewards
Program provided adult educatitiratfocused on ecology and ecosystbased resource
management in order to engage stakeholdettse hunting, trapping, and fishing
communites(Van den Berg et a011). Another study lo@klat angler experiendevel
and highlighédthe need for educatiahprogramghattarget anglers with more limited
skillsets«(i.e. less familiarity identifying, venting, and/or handling fhizinskiet al.
2014). An educational program forivate lakes in New York Stasought to ducate
lake owners, anénglersabout fisheries managemeathniquegGreenet al.1993).

Within Florida, several analogous programs have started since the inception of
BiscaynerNational Park’s fishing class2007. A private company called Court Options
offersa‘similar, but broader four hour online course for individuals chdrgedState of
Floridasefficer outside of the National Parks a variety of boating, fishing, or other
wildlifesoffenses(Court Options 2016). In partnership with Everglades National Park,
the National Park Conservation Association launched an online bsafetgprogram
called EceMariner. The program helpsoaters navigate the shallow waters of
Everglades,and Biscayne National Parks, characterized by seagrashakols, mud
banks, mangrove islands, and offshore coral reefs (Bennis 2009). Finally, an in-person
boating safety program was launched by Biscayne and Everglades Natidkgal P
modeled after th€isheriesEducation Class discusskdthis article as an option for
those who receive a boating citati@iscayne National Park 2016).

In_generalgducational initiatives are underutilizedcomparison to conventional
top-downregulations (Cooke et al. 2013). In most jurisdictions, considerable efforts are
made touifiorm anglers of the regulations, such as through regular printing of pamphlets,
dissemination of materials at tackle shops and maneagspaper announcements,
development of smart phone apps, #reavaability of regulations online. Despite this,

angler awareness oégulationgs often surprisingly low (Page and Radomski 2006
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Thus, educational and communication efforts are important companitraditmnal
regulatory sructurestowards achievingnanagement goals

This study dscribes the Fisheries Education Clasplace in Biscayne and
Everglades National Parks, and measures its effectiveness by statistically confgaring
selfreported sekefficacy and attitudes of participants before and after the olss.of
the most difficult issues associated with implementing educational programs is measuring
and'quantifying intervention success (Carleton-Hug and Hug 2010; Flowers 2010). This
is often"an‘important metric needed to justify the support and funding of theseestiviti
but can be difficult to measure. A review of methods used to evaluate environmental
educatiendnitiatives is provided by Carleton-Hug and Hug (2010).

In"order tomeasurehe performancef the Fisheries Education Class, people who
participate in ourprogramto mitigate a citationvereinvitedto complete a
guestionnaire. The surveyes disseminated post intervention, as#tedrespondents to
recall their seHefficacyfor following the fishing regulation&he degree to which a
persorbelieves they can perform a behavior successfahg,their attitude towards the
fishing regulations, both before and after completingrisberies Educatio@lass
(Bandura 1991).The study also evaluatevhether class effectiveness waluenced by
externalfactors such @emographics and fishing frequenchhis articlediscusseshe
FisheriesEducationClassin the context of previous educational fisheries efforts,
describes the lessons learned during course development and implementation, and speaks
aboutthe"limitationsthe reader should consider while interpreting the results of this
study.
M ethodology
Curriculum Sructure and Devel opment

A steering committee waesstablished talevelop the course curriculunthis
group of stakeholders includ&iscayne National Paikfishely biologist, chief of
interpretation and educatiofyo bio-techniciansthe park scienceoordinatormembers
of national park servickw enforcementhe assistant U.S. attorney from the
environmental crimes unit, and a grougdamfal recreational anglevgho regularlyfish in
the park In addition, law enforcement data from the past decade was anatyaetr

to understand whictegulatory concepts and fish specieguiredemphass in the
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curriculum. After consulting with the steering committee, reviewing the data, and
reading abousimilar initiatives the course curriculum was establislasfiour modules
introduction, fish identification, regulations and their purpose, and ethical angling.
Within each module, different concepts are discussed with an emphasis on why such
concepts.are important or relevant to recreational anglers (Table 1).

The course takespproximately & hoursto completeandfocuses on helping
anglers‘understand the regulations, know where they can be found (as opposed to
encouraging memorization), and understand their biological purpose using terminology
the public can understand. The introductiothi® course acquaints attendanith the
concepts of,“tragedy of the commonsfgrdin 1968; Berkes 1985) angdHifting
baselines(Pauly 1995)o help participants understand how fishing regulations facilitate
thesustainable andquitable use of a public resourdésh identification is also taught to
participants, giverhat identifying the species you capture is an important prerequisite to
appropriately adhering to the regulations for that speétasticipating anglers aldearn
newsustainable fishing techniques from a local fishing guide to improve theingngl|
ethic, skillxand enjoyment while on the water. The class is instructed by the Course
Coordinator (gart timeposition), together withthe Park Fisheries Biologist. A local
fishingsgtiide who volunteers instructs the ethical angling section. A law enfert
representativeften attendgach class to assist individuals with legal issues related to
their citation and answer caspecifc questions.

Thewdelivery and presentation of course concapdone using Microsoft
PowerPaoint, in order to take advantage of the animation tools it protegesher with
live in{class demonstrations with real fishing gear and artificial, rublder fis addition,
amultitude of handouts are disseminated to participants, which are theirs to keep,
including.a.booklet of the course curriculum, the most recent regulations pamphlets, and
a fish identification book. During tHest few yearsthat the program was implemented,
the currieulum and its presentatissererefinedto improve content and presentation
approach and style, based on participant feedb@ckrently, the curriculum is updated
every six months, in conjunction with the biannual updates to Florida’s fishing
regulations.

Cour se Recr uitment
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Participantsarerecruited for the class either by being issued a citation, or through
program advertisement. During routine patrols, Biscayne and Everglades la
enforcement officersonduct safety stops and fish checks to ascertain that park visitors
arein compliance with boating safety and fishing regulations. During these chetkpoi
one of thepark’s biologists often participatesssiswith the identification and
measuring.of regulated speciasd to collect data. When an offidierds thata violation
hastaken‘placethe officer mayattheir discretion offer the offender theopportunity to
participatein thé-isheriesEducation Cass & mitigation for the violation If eligible, the
violator is given a class brochure with information about the course and instruations
how toregister. The hope is that attending the Fisheries Education@ldmesp
educate‘park visitors about the fishing regulations, how to interpret them, and why they
are important in order to improve compliance and fisheries management withimkke pa

Individuals attending the course as mitigation must pass (80 percent or better) a
short, open bookxamto practice and reinforce the skills they learti they are not able
to passithesexam to this standard, then they have the opportunity to repeat the course.
Egregiouswiolators and repeat offenders are not offered the course as &omitigaon.
Participants attending to mitigate a violation are charged a $50 course fee, which is used
to help-offset some of theosts associated with facilitating the course (i.e. printing of
handouts and course booklet, purchase of fish identification books for attendges, e
Despite the course fee, individuals who receive a citation still have an incendittend
the class;"given that fine amounts are higher than the course fee (i.e. $125ifst fisé f
over thesbag limit or under the size limit, increasing wilch additional fish in violation
onboarg.

TheFisheries Education Clasfso serve as a free educational opportunity for
members.of the local communitelyersaredistributed in Biscayne and Everglades
National Parks visitor's centeamddisseminatedo local marinasboat launching
facilitiesyand tackle shops adjacent to the parks. A webpage describing and promoting
the classs,part of the National Park Service vedtie. Other efforts to promote the class
include attending fishingelatedcommunityevents displaying advertisements for the
program in the local newspapers, algivering seminars tlmcal civic groups Finally,

those attending the class for mitigation purp@egncouraged to bring family members
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and friends along with them.
Evaluating Program Success

One of the most difficulthallengesssociated with implementing such an
initiative is measuringand quantifing its success. In order to accomplish this, a survey
was developed. The questionnaskedclass participantabout their knowledge of and
ability te_ understandmportantcourse concepiself-efficacy) before and after taking the
Fisheries'Education Clas Such concepts includéteir knowledge and understanding of
the fishingregulations, fish identificatiakills, and ethical angling practices. The
survey als@skedparticipants about their attitudes towards fishing regulatiefsre and
after compéting theprogram(DeLornme et al.2015). Demographic questiongre
included‘insthe questionnaire.

Survey questionwere structured using a Likert scalékert 1932), and scores
measuring seléfficacy and attitudes, before and after taking the class, demedoped
by adding the response values froatcte respective set of questidsseAppendix A to
view survey. Individualswere selected at randoim participate in the study from those
who attended the class between June 2012 and June 2015dargbse of mitigating a
fishingseitation. Although the curriculumvasrefined overtime based on participant
feedbackduring the time theurveywas conductedhe curriculumwas not altered,
except to provide minor updates to the fishing rules portigheo€lass every six months
in accordance with modifications matdeState of Florida fishing regulations (also

updated-every six months).

Twoerhundred individualgvereinvited to complete the survey, 100 who attended a

class in English, and 100 who attended a class in Spani$i0 4ift certificate to
Walmartwas given to participants wheturreda completecgurvey. The survewas
conducted. by U.Snail. To respond to questionnaitems that aséd about knowledge
and attitudes before taking the class, respondestsasked to recall back to before they
took thedfishing class. Theanunderstandablintroduce recall bias, whids addressed
in the discussion section. The time burdendmgete the sirveywas estimated aabout

15 minutes.

Data wascleaned prior to analysis by plotting distributions of the responses and

removing outliers thawverebeyond the 99 percentile. The 99percentile wasised
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instead othe 95" percentile because the"™percentileremovedtoo many legitimate
observationslue to the small sample size. Note thaties whiclreporedsample size

or degrees of freedom thearticle reflectedhe number of responses aftertlier

removal Data was analyzed using generalized linear moslighsrepeated measurasd
Gaussiarerror structurgHardin and Hilbe 2018), and t-tests to understand if the class
had an effect on the seadfficacy and attitudes of participar{okal and Rohlf 1994).
Repeated'measures wersed to represent the fabat participants were sampled twice:
once toinquire about their attitudes and perceptions before taking the Fisheriasdaduc
Class, and a second time to evaluate these constructs after taking thé atassd
stepwise regressiomasused wheiiitting the generalize linear modelgHardin and

Hilbe 2018), andactor model selection wdased on Akaike Information Criterion and
likelihood ratio tests (Burnham and Anderson 1998)e R Statistical Programas used
to conduct this analysis (R Core Team 2016).

From the survey, we develegpmodels tacompare participant reported self
efficacyfordfollowing the regulationsand reported attitudes towards the fishing
regulationspefore and after attending tResheries Education ClasResponse variables
werethe,summed respondestoresof questions asking abosdf-efficacy and attitude
towardsthe fishing regulations, before and after participants todkisheriesEducation
Class Scores weralerivedby summing the individual itemsn the questionnaiffer that
metric \Four modelsverefit to test whether instruction language (i.e. English or
Spanish);"demographic characteristics (age, income, and education), fishing fyequenc
inside thespark, or fishing frequency outside the park had an effect on attitudds or sel
efficacy for following the regulations. All models included a dummy predicaable
to represenivhether the response scovesre made before or after the Fisheries
Education Class was taken in order to measure the effect of the classefficsalf and
attitudes.First order interaction termsereconsidered when more than anain effect
wasstatistically significant.Models were developed to addreiss following research
guestions:

1. Doesthe fishing class have an effect on saficacy towards following fishing
regulations?

2. Doesthe fishing class have an effect on the attitudes people have toward fishing
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regulations?

3. Isthere a difference between Beanish and English classparticipantresponse
to selfefficacy and their attitudes toward fishing regulations?

4. Do angler demographic characteristics influence-sii€acy?

5. De.ander demographic characteristics influence an individual's attitude toward
regulations?

6! 'Doesthe frequency of fishing influence one’s attitude towards fishing

regulations?

Results

As of June 2015, 803 people who receifistiing citations and39 people
without tickets attended tHasheriesEducation @ass (Figurel). Of the803 individuals
who took the class to mitigate a citatiom]y fourweresubsequently issued another
fishingxelated citation within the Parlduring the study periodbétweer2012 and
2015)..0Onsaverage, one course per matiifered alternatingoetweerEnglish and
Spanish. “Buring times of higher demand (such as the summer months), multiple courses
may be.dfered withinone month if neestl (Figurel).
Analysisof Fishing Infractions in Biscayne National Park

Data on the violations that occurred in Biscayne National Park between 1998 and
2012wereused to help develop and refine the course curriculum and determine which
regulationsiand species need the greatest attenédter 2012, a new system was put in
place tosleg and track National Park Service violations, andwelareno longerable to
access this informatiorBetween2009 and 201,230% to 40% of individuals issued
either a warning or violatiofor a fishing infractiorattended the classi¢tire 3. When
issued.a fishing related warning or citation, park visitors may or may notdrewthe
option to attend the Fisheries Education Class depending on the officer’s discretion.
Individuals issued a warning who attended the class did so voluntarily, giventttieafac
a warning.does not carry any penalty.addition,even wherthe class optiowas
offered some individuals chosesteadto payfor the fine or appear in court. During this
time period, the total absolute number of warnings and violations due to fishing increased

(Figure4). Thiswasdue in part to an increase in the number of law enforcement rangers
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working atthe Parkguring this time period, and their entrasnfor having a third
sanctioning option (aside from issuing a fine or mandatory court appeai@aniising
regulation offenders. In other words, rangers like to have the option to prevent future
violations from an individual by sending the individual to Engheries Education Class

The majority of warnings and violationslated to fishingvereissuedo anglers
for nothaving a fishing licensdarvestingish shorter than the legal minimum sjze
harvestingfish over the bag limdy fishing ina closed area (predominantly harvesting
lobsteriinside of the lobster sanctuaifyigure 5. In addition, grouper, snapper, and
hogfishwereidentified as the fish familiesith themost common infractions (Figuré.6
Based enthis information, the curriculvmas designed to emphasize the regulations and
species'most violated.
Measuring Cour se Success

The survewas disseminatedo 200 individuals yielding 34 respongessponse
rate of 17%). Four scoregere generated to measure s#ffcacyand attitudes both
before and-after taking the fishing clagsght itemswere used to assess participant level
of selfefficacy related to fishing regulations, and 20 items to assess attitudes also related
to fismng regulations Selt-efficacy before taking the fishing classs measured as the
sum ofstheeight items represented fuestions 12 — 19, while sadfficacy after taking
the fishing class wasieasured as the sum of the scores from questions 40 — 47.
Participant attitdes towards the fishing regulations before taking the wlass
measured as the sum of questions 39 ~while attitudes after taking the fishing class
weremeasured as the sum of questions 48 — 67. Thus upon completion of the
guestionnaireeach partiipant hach score for seléfficacy (sum of 8 items) and a score
for attitude (sum of 20 items).

Negatively worded itemwere reverse coded prior to creating the summed score
(for example, item 51, which states “I think most people do not following fishing
regulations”). Note that responses indicating affirmation (i.e. “very well” or “strongly
agree”ywerecoded for analysis as low numbers (starting from the number 1), while
responses indicating disagreement (i.e. “very poorly” or “strongly diedgrere coded
as high numbers (either as a “4” for sefficacy questions or a “5” for attitude questions)

(see questionnaire in Appendix.ARecords wherguestionsvere leftblankfor any of
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the selfefficacy or attitude scoresereeliminatedfrom their respective analyses (i.e.
analysis of selefficacy or attitude)n order to avoidiasedresults Statistical
significancewas determined by non-overlapping 958nfidencentervals.

In order to measure the effecttbe Fisheries Education Class on sedf-efficacy
for the fishing regulations ttest forequalvariancesk=1.931, p=0.082 was performed
on the'summed score of self-efficacy survey questions. Results suggest tlessthe ¢
improvedthe selfefficacy of participants to understand and follow the fishing regulations
(t=7.816"p<0.001). The effect of the fishing class on the attitudes of participants
towards the fishing regulationgas measured in a similar waysinga ttest for equal
variancesf=1.506 p<0.285. Results indicatkthat the fishing class improg¢he
attitudesof participants towards the fishing regulatior=2(151 p=0.036)

Generalized linear modeldth repeated measuresreusedto evaluate whether
the languageised inthe class (English or Spanish) affectied selfefficacy or attitudes
of participants. Tables containing model fit coefficients, standard error, satigtar
statistiealrsignificance are provided in AppendixBesultsshowedthat the languagm
which the Fisheries Education Clagas instructedlid not have an effect gparticipant
seltefficacy for understanding and following the fishing regulatiqa$(296), or
attitudes'toward fishing regulations=0.187). This suggestsatthe change in self
efficacy and attitudes before and after completibthe fishing classas the direct result
of theFisheries Education Clasand not influenced biheinstruction languagérable
2).

Next, generalized linear modetith repeated measuregreusedto see ifthe
demographidactorsage, income, aneducation levehadan effectindependent from
that ofthe Fisheries Education Class on the sdffeacy forparticipantunderstanding of
or attitude towards the regulationsedrlts suggest thatutasthe fishing class alone,
and naone.of the demographic factors, which influeribecchange in sekfficacy
towardssvetter understanding and application of the fishing reguléliabte?).
Similarly; age income, and educationddot affectthe attitue of participants toward
fishing regulations.

Finally, the fishing frequency of anglers both inside and outside South Florida’s

national park boundariegas usedo determinavhether increased time engaging in the
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sport, or one’sishing location affectedself-efficacyto follow or one’s attitude towards
and willingness to comply witthefishingregulations. @neralized linear modelsith
repeated measuregrealso used for this analysighefrequency that an angler fisthe
(how many days per month), and the location where they fish (inside or outside the
national park) @l not affect their selefficacyor attitudetowards the fishing regulations
(Table2).

Discussion

Success of the fisheries educatitassis predicated on thiact that
understanding and managing the behavior of fisiseasnecessary component to
successfulfisheries management (Hilborn 1985; Lane 1988; Branch et al. 2006; Hilborn
2007). Thdisheries education clagsan effort to encourage change in angler behavior
towardsregulatory compliance and implementatiorbeét fishing practices (Cooke et al.
2013)...The courseurriculum aims to improvene’s knowledge dishing regulations,
tries tohelpparticipantsunderstand the biological basws regulations, and presents
material toshelpmprovefish identification skills(Page et al. 2012). [timatelythe goal
of the“elass Is thelp participants better understand the role that they plashin
population dynamics, and tinearineecosystem Moreover, the couesstructure strives
to provide anglers with a positive encounter with park managet$aw enforcement
rangers, from whormparticipantgeceive the message that the parks are not against
fishinggbutirather strivingp achievaregulatory compliance and ethical angling practices
within parksboundaries.
Program Success

Analysis of survey results from class participants suggdéisat theFisheries
Education @ass changethe selfefficacy of anglers in favor of a better understanding
and appreciation for the fishing regulations and the purpose behind them. Potential
evidenceffor this improvement in selfficacy can be seen by the success of most
individuals.on the short quiz at the end of the class, which among other #ikgs,
participants to apply the knowledge that they learned to different scenariasof.epl a
fishing regulation for a given situation). Survey results also sugmistt the fishing

class may help improve angler attitudes toward the fishing regulations. Providing
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participants with an understanding of the biological reasoning behind the fishing
regulations, and knowledge of how regulations are developed by scientists and sjanager
couldhave helpedoster this behavioral and perceptual change in angler attitudes.

Survey results also indicatduat theFisheries Education Class improvibe self
efficacy.and attitudes of participants equally, regardless of the langsadaluring class
instruction (English or Spanish). As such, the class apg&agachieve its goals equally
well'regardless of the language in whiclvéstaught. Demographic characteristics that
were tested(age, income, and educgtalso do not appear to influence the improved
seltefficacy that the fishing class provides.

It issnoteworthy that several statistical results baden the verge of statistical
significance. These includehe effect of income on attitudes towards the fishing
regulations (p=0.093) and whether fishing inside or outside the National Patkdffec
angler seHefficacy for adhering to Florida’s fishing regulations (p=0.095). A larger
sample,size, achieved esththrough sampling more individuals or trying to improve
responserrate, may or may matvehelpedprovide more robust analytical results.

Sudy Limitations

1Lhe preferential selection of survey participants that attended the class to mitigate
a citationwas intentional in order to measure the success of the program at improving
visitor compliance with the local fishing regulations. Different from members of the
community, those who atteedthe class to mitigate a citatioveresomewhat compelled
to atend*(though they have the option to pay their ticket or go to court). Compulsory
attendanee; coupled with the fact that participants redéinagr citation from the very
institution hosting the educational program, could Hageedstudy participants teard a
more negative outlook on anything associated with the National Park Servibeugtit
not quantified, individuals who receivadcitation mayhavebeenmore likely to report a
more significant gain in knowledge and change in attitudes related to figiguigtions.
This assumes that the subset of recreational anglers in South Floridarthasued a
fishing ticketwereless informed than their compliant counterparts. Individuals with a
more favorable perception of fishing regulations,Risteries Elucation Class, and/or
the National Park Service, may hax@nmore willing to complete and return the

survey, and thus could habe&asedhe results.
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Analysis suggestdthat the class, and not fishing frequency or location, &ffiect
the selfefficacy and attitudes of course participants. The resgtealmost statistically
important for the effect of fishing frequency within the national parks, such tetpse
increased fishing malyave led to an improvement in sefficacy forthe fishing
regulations. Increased sample size would be needed to properly evaluate whabher or
fishing frequency in the national pankssan important construct. One could
hypothesize'that perhaps the more one fisttelmore attachment theyould have to
the ocean‘and its resources (Sutton and Ditton 2001; Kim et al. 1997). Thus, frequency
couldhavebeena proxy for attachment, which the model did not account for and we did
not measure. Thus, anglers wikieremore attached to the sport itselfyrt@vebeen
more conservation minded.

It iIs important to acknowledge that this is a cresstional and selfeported
study. As such, the surveyasadministered by U.S. mail to respondents sometime after
they already took the Fisheries Educatidass(i.e. in some cases, months afterwards).
As a resultyrespondents had to consider their past attitudes towards fishingorgula
and recall'their ability to properly interpret and follow the fishing regulatiooth before
and after thewattendedhe Fisheries Education Clas$his methodology hatthe
potentialto introduce recall bias, which cohlavealtereda respondent’s perception of a
past experience they had, either in a more positive or negative directioar{l2865).
For example, a respdant may nohave wantedo admit that they never considered
following'the fishing regulations prior to taking the class, because they e teeir
past behaviors or mindset as not being socially desirable (Herbert et al. 1995; van de
Mortel 2008). Recall bias has been shown to be an issue in prior angler mail
guestionnaires (Tarrant et al. 1993; Connelly and Brown 1995; Osborn and Matlock
2010)..In.addition, as reported in the Results section, sample size and survey return rate
weresomewhat low. This low return of samples could hawabelicative of
nonresponse bias, which had also been shown to occur in angler mail surveys (Tarrant et
al. 1993y kisher 1996). Due to the low sample size, the results of this study may not be
representative of the whole population of participants who attendé&dstieries
Education @ass to mitigate a citation. As a result, readers should take care when

considering the statistical results, and drawing conclusions about theetomgfficacy
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of this educational program.
Smilarities and Differences with Prior Fisheries Educational Initiatives

In comparison to published studies documenting similar educationativeisian
fisheries, our courseas most similar tahe NMFS angler ethics program (Schmied and
Ditton 1998), the Court Options online program in the State of Florida (Court Options
2016), and.as expected, the boating educational course launched in Biscayne National
Park’(2016); given that was modeled after the program described her8imilar to the
NMFSangler ethics program, thésheriesEducation Cassalso addresseatch and
release skills including handling fish to be discarded and focuses on increasiatprgg
compliance:The NMFS angler ethics program also sought to eliminate littering behavior
and encouraged predicating the success of a fishing trip on metrics othéetigaantity
of fish one lands. Our program touclvesy briefly on littering, mostly in the contexff
derelict fishing gear, however does not directly discuss metrics for tigesuithat are
different from using landed catch. Another important differdreteveen the two
programsris that ours incladfish identifications skills.Correctly identifyirg fish has
been shown to be a critical knowledge gap among anglers (Page et al. 2012k{C#tizins
al. 2024 thisis also the case in South Floridaeremany of the citations people receive
aredue-to misidentifying fish species.

Several online initiatives with similar objectivegrehighlighted in the
introduction to tharticle Thesancluded @urt Options a private company which
offers an"alkencompassindess indepthfour hour online course, addressing boating,
fishing,‘and other wildlife offenses. Court Options also offers other courses for lega
mitigation, unrelated tenvironmental issues, such as driving schibelft remediation,
etc Similar to the program introduced in thidicle, the Court Options prograaiso
serves Individuals who receive a fishing citation in Florida, provided the citation was
issued by astate official outside of the national park boundaries. However, the Court
Options.eurriculum is much broader in scopeyeing fisheries, boating, and other
wildlife “effenses within nearly the same timeframe as our program (about four hours).
Due to thecomplexity of the State of Florida fishing regulatignaich differ by region
andare update@very six months), and tmeultitude of similar looking fish species in

Florida’s watersNationalPark Service resource managers felt that it was important to
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establish two separate courses, one for fisheries infractions as describedanerein
another for boating infractionasmentioned in the introduction.

Though we considered launching an online application digheriesprogram
we felt_that it would not have been as effective. Althomngimyonline coursearewell
packaged.using the latest in web design technologiesjiew of these courses
demonstratethat their instructionadlesignis often poor (Margaryaat al.2015). Other
reasonsve decided not to developageb-based distance learniagproach includs
reduced effectiveness duescial isolation of the learndailure to adapt to the needs of
the learners'(much easier to recognize and accommodate in a classroom setting),
technical problems, and significant time and financial costs, especially when starting a
new course online (Cook 2007; Zhang et al. 20@kher research sh@axhat programs
which aim to change the attitudes of the participants, as is the casmuvgtiuo not work
as well online (Taylor 2002). Finally, dropout rates from online courses tend to be much
higher than traditional in person classes (Oetadl.2014). Some combat this by
developingshybrid courses that meet both in person and online (Potosky 2004) and by
developing-best practicéar online curriculums (Vai and Sosulski 2016; Hendricks and
Bailey=2016.
Lessonscear ned

Since the program’s inception in 20@7yariety oflimitations andchallenges
wereconfronted, an@re documented in this section together with the solutions we have
trialed swwhen applicableFirst, based on responsegtuticularsurvey questions,
togetherwith anecdotal informatidrom conversationit seemghat in general,
participantsvereaware that fishing regulatiomxist but lacledthe proper interpretation
of the regulation and how to apply ithis mayhavebeendue to the complexity of the
State of Elorida regulations, and the multigiarinejurisdictionsand agenciethat
manage.marine resourcaesSouth Florida In responsepart ofthe courseurriculumis
dedicatedt@emonstrating the structure of the regulations pamphlet and how to read and
interpretithe regulations within theochure We encourage anglers to carry a laminated
copy of the regulations at all times for reference, as oppodedteringmemorization.

Secondwhen anglersattendedhe class, many seemtambeunaware of the

biological rationales behind different types of regulati@ms size limits, bag limits,
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closed seasons)hisis an important course componédm@causeesearch suggest
peoplearemore likely tocomplywith laws if theyundersand the purpose behind the
regulations, anéeel thatthe regulationarefairly designed Knowledge of why a
regulationwasimplementedgrovidesa sense degitimacyto the fishing ruls, and the
agenciegesponsible for their creation and enforcement (Tyler 1997; Tyler and Jackson
2014). In addition, research suggests that individar@more likely to adapt legally
sanctioned and proactive environmental practices if they understand the oagudaing
enforced"and their purposgédeet al.2016).

Third, it has beemnecdotally observed acrade multiple yearsfacilitating the
class thatparticipantsseemedo respond better to participataayd collaborative
learning“Recreational anglemsho attenddeach classharel similar interests in fishing
and boatingj and this common grourelpedpromote participation in the class, as well
asdialogue and discussion among attendees. Though sometimes challenging for the
instructor to fostemeserch demonstratdbat participatiorduringa classmproves
learning=outcomedPfince 2004; Rocca 2010; Abdullahal.2012). In addition,
discussionsamong attendees, and between attendees and the course instructors who
represent park managememiyhdp improve compliance. This [secauseeople tend
to behaveaccording to theiperceptions of what othensay approve or disapprove, or
according to the way otheasound them are behaving (John et al. 2015). Thus, the
group dynamics within a classuld play a powerful role toward helping change angler
behaviersymnorms, and attitudes.

Fourth, through our experience with tlpgogram we have observed thexternal
variables seeme affectclass recruitmentFor example, recruiting individuals with a
citationis dependent on the time, personnel, and equipment resources that law
enforcement agenciésve todedicate towardnonitoring fishing violations. During
times whendaw enforcementust focus their efforts on othlegalissies(common
occurrence given proximity to major city of Miamaxeshort staffed, or patrol boatse
out of order, referrals to the class tendiéareaseln addition, attendance fluctuates
seasonally, with more individuals fishing during the summer monttessacterized by
calmocean conditions, in comparison to winter months characterized by long periods

with breezy conditions and rough se&sfth, local stakeholder involvement in the
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projectseems to banportant from early conceptualization, through curriculum
development, course execution, and instruction. The use of local stakeholders to help
deliver course material seemshelp attain endorsement for the program by the
recreational fishing community.

Sixth, we try not to presettte cousewith a punishment focus, as under this
pretense, we are concerned tbatticipants mayot respond with an open mind to the
information"being presented. Sometimes class participantsesilto the instructors
about theirviolation, and a limited amount of tisisometimes entertained in order to
help participants feel like their concemmr®heard and validated; this ultimategems to
render participants more likely to listen to the information that you havedn off

Finally, two additionabut unrelated lessons learned from this process include
presentation style and course feeartiPipantsappear taespond better to slides with
visuals and animations as opposed to slides populated with many wordsxample,
when helping participants understand and distinguish between the concepts of species
specifieyand aggregatat(the taxonomic family level) bag limits, we use an animation
which shows different partitions in one’s cooler that can be filled by reanahtanglers.
Once‘those pétions are filled at the species or aggregate level, the bag limit has been
reached:

Individuals who receive a citation and decide to participate in the course are
charged &50 fee to help offset the cost of course materials, such as printing andybindin
the class'beoklet, developing handouts, and purchasing fish identification books for
participants. The amount of this fee was selected based on the financial needs of the
program, and because it is substantially less than the lowest fine amounts: $75 for not
having.a valid fishing license, and $125 for catching one fish in violafieither the
bag or,size limit; fine amounts increase for additional fish in violat@dverall, despite
the cost, participants stiihd the course worth takingOne anecdotakasorfor thiswe
have observed ignancial savings given the difference between the class fee afidehe
The second anecdotal reason people with a violation have incentive to attend the class
despite the fee is because they don’t want the citation on their permanent record.
Receiving a fishing citation in one of the National Parks remains oncyimninal record

as a permanent federal misdemeanor, which may preclude some anglers from certain
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employment opportunities.
Conclusions

This stdy describedn educational initiative that is in place in two national parks
in South Florida, to complement and enhance compliance of the fishing regulations
within park.boundaries and beyond. Such educational initiatives, in concert with more
traditional regulatory structures can serve to improve compliance of and cooperalion wit
resource'management initiatives. This is particularly the case in communities such as
South Florida, which hee complex regulations and a consistent influx of both new
resicents and tourists to the community who might be unfamiliar with the regulations.
Resultssshow thatEisheries Bucation Casscould beeffective at improving the self
efficacysof anglers toward understanding and applying the regulationsyanidelp
improve thejattitudes of the participants toward fishing regulations, irrespective of

external factors such as demographics, instruction language, or figguogicy.
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Tables

Table 1; Outline and structure of course curriculum.
Module Concept Purpose

) Learn the protection that Biscayne and
Biscayne and Everglades )
) Everglades receive as a component of
i roles as National Parks . .
Introduction the National Park Service

Why fishing regulations are Learn the purpose behind regulating

necessary fishing
Correctly interpreting and Practice looking up and applying the
o ) following the fishing fishing regulations to realistic
Fishing Regulations . .
regulations scenarios
Function of regulations Learn the biological significance
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behind the different types of
regulations
Practice and learn how to identify fish

) o . ) commonly caught in BNP so that the
Fish Identification Correctly identify catch ) . -~
appropriate species-specific

regulations can be followed
Learn appropriate way to handle a fish

out of the water
Catch and release )
) o and how to safely release that animal
Responsible Fishing )
: alive
Techniques . )
. Learn how circle hooks provide for
Gear choice and
. successful catch and release, and how
maintenance o
to select and maintain fishing gear

Table 2:Summary of coefficient estimatesfor modelsthat look at the effects of language,
demographics, and fishing patter ns on the self-efficacy and attitudes of participantstoward the
fishing regulations befor e and after taking the fishing education class. Asterisks next to parameter

estimatés indicate that the parameter was statistically significant at the 95" per centile (n=34).

Self-Efficacy Attitudes

Language
Fishing:Class -9.55* -3.32*
Instruction

1.56 -2.23
Language
Demographics
Fishing:Class 9.44* -2.70*
Age 0.10 -0.07
Income 0.50 0.94
Education -0.86 0.87

Fishing Frequency: Inside National Park
Fishing'Class 9.69* -3.25*
Fishing Inside Park -0.83 -0.38
Fishing Frequency: Outside National Park
Fishing Class -9.57* -3.17*
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Fishing Outside Park 0.53 -0.44

Figure Captions

Figure_1: Fishing education class attendance.

Figure 2: Fishing class attendees look on as local fishing guide CaptairoMaxaiains

the importance of fish identification.

Figure 3: Percent of individuals in Biscayne National Park who received a fishing

citation or warning, and attended the class.

Figure 4. The number of fishing related warnings and violations issued in Bescayn
National'Park.

Figure'ss, The types of citations issued in Biscayne National Park.

Figure 6: The fistiamilies that are most affected by violations of bag limit or size limit

regulations.
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Fishing Citations and Warnings
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Types of Citations: 1998-2012
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