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Abstract

Post-secondary angler education offerings have increased nationally, but little is 

known about what sport fishing skills anglers desire. I noticed variations in such 

curricula while developing the University of Alaska Fairbanks course, Fundamentals o f 

Fly Fishing. My study objectives were to 1) determine what fly-fishing skills potential 

students desire so they invest both time and money attending my education events; 2) 

refine my offerings; and, 3) determine if students gained angling-related knowledge. I 

developed a questionnaire gauging the public’s fly-fishing educational desires and 

requirements, and distributed it from 2003 to 2005. After analyzing the results, I revised 

my class to include more science-based angler knowledge and practical skills. The target 

audience for my classes is people under 55 years of age with less than three years angling 

experience who fish less than twice monthly. They want preparatory topics that allow 

them to continue with the sport once they complete the educational event. After 

incorporating the results into my offerings, enrollments more than doubled from 2003 to 

2008. Students made measurable advances in understanding the sciences behind sport 

fishing. By surveying potential participants’ educational desires and needs, adult 

educators should be able to build sustainable personal enrichment programs as 

demonstrated here.



Page

Signature Page.............................................................................................................................i

Title Page.................................................................................................................................  ii

Abstract..................................................................................................................................... iii

Table of Contents..................................................................................................................... iv

List of Figures...........................................................................................................................vi

List of Tables...........................................................................................................................vii

List of Appendices..................................................................................................................viii

Acknowledgements................................................................................................................. ix

Chapter 1 — Introduction...................................................................................................  1

1.1 Study Background....................................................................................................  1

1.2 Literature Review...................................................................................................... 1

1.3 North American Post-Secondary Sport Fishing Education: An Overview 5

1.3.1 Post-Secondary Sport Fishing Enrichment Education................................ 6

1.3.2 Post-Secondary Sport Fishing Continuing Education.................................7

1.3.3 Post-Secondary Sport Fishing General Education...................................... 8

1.3.4 Post-Secondary Sport Fishing Education Embedded in a Degree 

Program.........................................................................................................  9

Chapter 2 — Research and Application.............................................................................10

2.1 Methods....................................................................................................................10

2.1.1 Questionnaire Development....................................................................... 10

2.1.2 Pre- and Post-Event Assessment Development........................................ 13

2.1.3 Data Entry, Reliability and Validity........................................................... 14

2.2 Questionnaire Demographics, Results and Discussion.........................................14

2.3 Overall Population Results and Discussion...........................................................18

iv

Table of Contents



v

2.4 Age and Gender Results and Discussion...............................................................26

2.5 Angler Experience and Fishing Frequency Results and Discussion...................32

2.6 Application of Questionnaire Results....................................................................38

2.7 Pre- and Post-Event Assessments Results and Discussion...................................39

Chapter 3 — Conclusions.....................................................................................................41

Literature Cited 44



Page

Figure 2.1: Age group distribution for female study participants......................................15

Figure 2.2: Age group distribution for male study participants.........................................16

Figure 2.3: Reported fly-fishing experience of survey respondents................................. 17

Figure 2.4: Reported fly-fishing participatory rates of survey respondents.....................18

Figure 2.5: Preparatory skill learning preferences of the overall study population......... 19

Figure 2.6: Practical skill learning preferences of the overall study population.............21

Figure 2.7: Science-based learning preferences of the overall study population............ 22

Figure 2.8: Off-season activity topic preferences of the overall study population..........24

Figure 2.9: Intermediate skill learning preferences of the overall study population.......25

vi

List of Figures



vii

Page

Table 2.1: Age and gender comparisons of preparatory fly-fishing skill learning

preferences..........................................................................................................  27

Table 2.2: Age and gender comparisons of practical fly-fishing skill learning preferences

  28

Table 2.3: Age and gender comparisons of science-based angler knowledge topic

preferences............................................................................................................29

Table 2.4: Age and gender comparisons of off-season fly-fishing activity learning

preferences............................................................................................................30

Table 2.5: Age and gender comparisons of intermediate fly-fishing skill learning

preferences............................................................................................................31

Table 2.6: Angler experience and fishing frequency comparisons of preparatory fly

fishing skill learning preferences........................................................................33

Table 2.7: Angler experience and fishing frequency comparisons of practical fly-fishing

skill learning preferences.................................................................................... 34

Table 2.8: Angler experience and fishing frequency comparisons of science-based angler

knowledge topic preferences..............................................................................  35

Table 2.9: Angler experience and fishing frequency comparisons of off-season fly

fishing activity learning preferences...................................................................36

Table 2.10: Angler experience and fishing frequency comparisons of intermediate fly

fishing skill learning preferences ....................................................................  37

List of Tables



viii

Page

Appendix 1: Copy of UAF Institutional Review Board (IRB) Study Approval................47

Appendix 2: Research Questionnaire.................................................................................... 48

Appendix 3: Sample Adult Aquatic Education Assessment Form ..................................... 52

Appendix 4: Lesson Plans for Science o f Fly Fishing Course at the Murie Science and 

Learning Center................................................................................................ 54

List of Appendices



ix

Acknowledgements

My father, Kenneth Paul Jones introduced me to fly fishing in 1976. Under his 

watchful eye, I grew as an angler until I moved to Alaska 10 years later. As the years 

went by, even though we were 4,300 miles apart, we always connected through our 

shared interest in fly fishing. My father was diagnosed with non-Hodgkin’s lymphoma in 

2000 and passed away in October 2001.

I owe special thanks to Mark Belden of Penn State University, Mac Brown of 

Western Carolina University, Dr. John Arras of the University of Virginia, Tim Dunnigan 

of Montana State University, Paul Hudson of Auburn University, and Dr. Charles Bomar 

of the University of Wisconsin-Stout for supplying class outlines and course materials.

I would be remiss if I did not thank Dr. James A. Madonna, Professor Emeritus of 

Mining Extension at the University of Alaska Fairbanks. From 1992 to 1999, I mentored 

under Dr. Madonna from whom I developed a passion for adult vocational, technical and 

continuing education. His contributions to this field are, in my opinion, unparalleled. 

Courtney Carothers of the UAF School of Fisheries and Oceans deserves great credit in 

assisting me with the analysis of my data. Her expertise in human dimensions research 

was invaluable in the final stages of preparing this thesis.

Many other people should be recognized for their contributions and support in 

helping me to create and improve these adult education programs including Michelle 

Bartlett, Florie Wilcoxson, and Amy Bristor. Nancy Sisinyak, Cathie Harms, and Erik 

Anderson of the Alaska Department of Fish and Game (ADF&G) granted me 

opportunities to perform public service for ADF&G, and loaned me equipment. David 

Tomeo and his staff at the Murie Science and Learning Center helped me put on the 

Science of Fly Fishing workshop at Denali National Park.

The many faculty members who served on my committee over the last five years 

deserve special gratitude. These include Michele Hebert, Dr. Mark Wipfli, John Carlson 

(co-advisor), Terry Johnson (advisor), Dr. Barbara Adams (former co-advisor), Dr. 

Gordon Haas (former advisor), Dr. Doug Schamel (deceased advisor) and Dr. David 

Valentine.



1

Chapter 1 — Introduction

1.1 Study background

George Harvey initiated post-secondary fly-fishing education at Pennsylvania State 

University (PSU) in 1947. Joe Humphreys followed him, and led PSU’s program for 20 

years until 1986. Fifteen years later, I started developing a similar course here at the 

University of Alaska Fairbanks (UAF). My course also includes facets of aquatic science 

education. My vision was to establish a class that would be of equal value to people 

trying to secure employment in Alaska’s sport fishing industry, primary and secondary 

school teachers, and the general public.

The first step I took in developing my course was to perform an Internet search for 

collegiate fly-fishing programs in the United States. I contacted people at a number of 

college and universities, some of whom were of great help. Upon development of a draft 

course outline, in the winter 2001-02 I met with the late Jacklyn Hendrix, then the 

director of UAF Summer Sessions. We then made plans to offer the Fundamentals of Fly 

Fishing as a one-credit recreation laboratory course with 42 contact hours.

1.2 Literature Review

The term “recreation” embodies those experiences people have or activities they 

engage in during their leisure time for the purpose of pleasure, satisfaction, or education. 

Therefore, recreation is a human experience or activity (Zeiger 2002).

Recognizing the array of valuable opportunities available during leisure time and 

understanding the significant impacts that leisure has on society are two critical goals of 

leisure education. Learning to make decisions regarding one’s own use of discretionary 

time that lead to personal satisfaction, health and enrichment is yet another (Pesavento 

2003). Leisure time offers opportunities for growth and development, challenge, 

expression, and personal control. One model of evaluating the quality of leisure 

engagement suggests that wise leisure pursuits are characterized by four components: 

intellectual activity, creative activity, meaningful relationships, and moral behavior 

(Widmar 2004).
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The National Education Association (NEA) produced a report in 1918 that 

contained the “Seven Cardinal Principles.” This NEA report identified these principles to 

delineate what the “main objectives of education” should be. They included health, 

ethical character, command of fundamental processes (reading, writing, arithmetic and 

oral communication), worthy home ownership, citizenship, vocation, and the worthy use 

o f leisure (Walker and Soltis 2004).

Today, work and leisure are polarized. The educational system reflects a social 

belief that work and leisure are separate and hierarchically arranged so that leisure, as an 

opposite of work, is diminished. Nevertheless, there is a strong link between play and an 

individualized way of learning, not only about the world, but also about the self 

(Pesavento 2003). The educational community remains the most critical setting for 

providing learning experiences that can translate into and ultimately form a young 

person’s leisure experiences for a lifetime. Whether performed in school or outside of it, 

leisure education has the goal of enabling individuals to enhance the quality of their lives 

through leisure (Pesavento 2003).

In 2005, 34.5% of Americans 16 years of age and older fished at least once that 

year, making fishing the second most popular outdoor recreation activity behind 

bicycling (Leisure Trends 2006). The same study found that fly fishing declined 19.9% 

from 2004 to 2005. In contrast, non-fly fishing declined 3.9%. Overall, sport fishing 

declined 4.7%. The average American fishing participant in 2005 was a 37-year-old 

Caucasian (81% of all anglers are white) male (men outnumber women two to one) living 

in the south-central United States. The same study found anglers also stay active 

camping, bicycling and/or hiking. They went on an average of 14 outings in 2005 (a drop 

from 18 in 2004), with 29% of the participants making 11 or more outings. There were

77.3 million (3.1 million fever than 2004) U.S. anglers in 2005 logging 1.1 billion 

outings (Leisure Trends 2006). Only 12% of the U.S. population has never sport fished. 

Eighteen percent of the population tried fishing as children but did not carry it through to 

adulthood, and 25% have not fished in the last decade (Leonard 2007).

While the number of first-time fly fishers increased in 2005, the frequency of
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outings declined (Leisure Trends 2006). The average number of fly-fishing outings 

steadily declined from 13 in 2001 to eight in 2005. However, fly fisher ranks grew from

13.4 million in 2001 to 14.7 million five years later, although there were higher and lower 

numbers during that period (Leisure Trends 2006).

In a study undertaken by New York Sea Grant, both similarities and differences 

were identified between males and females for initiation, participation, fishing 

characteristics and the social and psychological factors influencing angling (Kuehn 

2003). One important difference is when in life people are exposed to sport fishing. 

Twenty percent of women began fishing either during adolescence or adulthood, while 

few males started that late in life (Kuehn 2003). Because of their desire for social 

interaction as part of the fishing experience, females are less likely to fish by themselves, 

leading to lower participation levels. One constraint to more people engaging in sport 

fishing is a perceived lack of skill among these potential anglers (Crawford et al., 1991).

Over the past 35 years, governmental agencies have developed aquatic education 

programs for K-12 student and teachers. Sport fishing and boating have both been used 

as vehicles for presenting aquatic science concepts to the point where “Best Practices” 

have been delineated (Fedler 2001). However, it wasn’t until the 1990 workshop, 

“Breaking Down the Barriers to Participation of Women in Angling and Hunting” that it 

was clearly demonstrated there existed a need and desire for adult angling education that 

wasn’t being addressed at that time (Humprey Lueck and Thomas 1996).

It is clear also that sport angling is big business. In 2007, sport anglers spent 

US$1.39 billion on fishing in Alaska. There also were 16,000 people who worked in the 

state’s sport fishing industry (ADF&G 2009). Given these numbers, there appears to be a 

ready adult audience for sport fishing education in Alaska.

Adults choose to participate in personal enrichment, outreach or extension programs 

at the post-secondary level for many reasons (Madonna 1995). Many participants are 

non-degree-seeking students and are using valuable time and disposable income to attend 

such programs. Degree-seeking students who attend such programs are often taking the 

class as an elective. Often, K-12 educators attend for professional development
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(Madonna 1995). All these groups’ educational wants and needs should be factored in 

when developing curriculum. There are many examples worldwide where post

secondary administrators and instructors completely ignore what the general public, or 

customers, want. Subsequently, enrollments in their offerings drop, and their programs 

fail (Madonna 1995). Any community-based program may be slightly different 

depending on the needs, desires and resources of a particular community (Rotman 2006).

To achieve long-term stability any post-secondary program must address three 

primary user groups (Madonna 1995):

a) Those students wishing to graduate with a certificate or degree, and move into 

the portion of the workforce in an area related to this program.

b) Primary- and secondary-school teachers seeking professional development and 

enhancement of grade-specific curriculum.

c) Members of the general public seeking personal enrichment and/or shared 

family experiences.

Factoring these groups’ needs into the program allows administrators and agencies 

to add and drop programs based on economic factors (Madonna 1995). They can easily 

cancel non-productive classes and add extra sessions of more popular classes. In 

addition, workshop and short course programs are easily scheduled and can involve 

families and children thus fulfilling a possible institutional requirement (where 

applicable) of public service (Madonna 1995). Moreover, sport fishing education 

constitutes a continuous and lifelong process for individuals, families, and diverse social 

groups (Fedler 2001). Beyond that, building sport fishing into a course of study helps to 

bring in elements of Dewey’s “learning by doing” and “learning by experience” tenets 

(Walker and Soltis 2004).

One possible growth area in sport fishing, outdoor and environmental education is 

professional development for teachers and non-formal educators (Athman and Monroe 

2001). Although there are some good programs to train K-12 teachers in pre-service and 

in-service formats in sport fishing, outdoor and environmental education, these programs 

tend to be inconsistently available (Athman and Monroe 2001).
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In one example of intensive K-12 teacher training, the Vermont Fish & Wildlife 

Department offers a week-long, three-graduate-credit summer teachers’ course, Fish and 

Wildlife Management for Educators, focusing on terrestrial and aquatic ecology, fisheries 

management, wetlands, and socioeconomic issues affecting the state’s natural resources 

(Marynowski 2006). Besides the usual course satisfaction questionnaire, the agency 

mailed participants a survey with open-ended questions a month after the course. Results 

included:

• What are the most important concepts you learned in the course? — Importance

of forest and wildlife management, balancing societal and economic and

ecological needs (34%).

• Importance of habitats, land and biodiversity for wildlife (25%).

• Based on the course presentations, what do you think are the agency’s most

important responsibilities? — Fish and wildlife population and habitat 

management (80%).

• Fish and wildlife education (74%).

Based on the results, the agency made changes to the curriculum. The agency was 

also able to show that the training course was meeting its objectives in increasing teacher 

knowledge of key concepts and encouraging use of the concepts in classroom teaching 

(Marynowski 2006). The program has been offered for the last 25 years.

1.3 North American Post-Secondary Sport Fishing Education: An Overview

Prior to developing the Fundamentals o f Fly Fishing course at UAF in 2001, I 

researched other North American post-secondary institutions that offered fly-fishing as a 

credit course. What I discovered was that there are many different program durations, 

credit options and delivery methods. During the ensuing three years through an Internet 

search, I found over 115 North American colleges and universities that offer sport fishing 

classes or courses. I studied the program descriptions and found that they mostly fell into 

four main categories: personal enrichment non-credit short courses and workshops,

continuing education classes and workshops, general education sport fishing programs
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like those offered in physical education or recreation programs, and sport-fishing classes 

linked to outdoor education/leadership programs.

Many of these post-secondary sport-fishing programs target people seeking 

personal enrichment classes or degree-seeking students wanting to take an elective. 

Others are set up within a defined degree program. A few institutions cater to those 

seeking professional development or continuing education.

1.3.1 Post-Secondary Sport Fishing Personal Enrichment Education

No discussion about North American post-secondary sport fishing education could 

occur without mentioning Pennsylvania State University (PSU).

There are three angling classes offered for credit that can be used to satisfy general 

degree requirements at PSU, Principles and Practices of Fly Fishing for Trout, Casting, 

and Masters of Fly Fishing. Kinesiology 04: Principles and Practices of Fly Fishing for 

Trout is the core class that Harvey made famous. One or two sections of this course are 

offered each semester. They always fill to a capacity of 25 students. Casting is based on 

tournament-type bait casting but students spend some time on spin and fly casting as well 

(Belden, PSU, personal communication). According to Mark Belden, who has taught all 

three courses since 1997, this has been a fun course since it encompasses the three types 

of angling in which most students may have some experience. It is taught at least once 

each spring in the main gym of the PSU Recreation Hall but the class takes several field 

trips so students can see how their developing talent can be applied in the real world 

(Belden, PSU, personal communication).

PSU's Masters of Fly Fishing course is for students who have taken at least one of 

the other fishing classes or can show a high level of interest and skill. This is one of 

several activities that were chosen for PSU’s “Masters” program. The theory behind this 

Masters cluster is that PSU wants to have their students use different personal enrichment 

activities for the rest of their adult lives (Belden, PSU, personal communication). “Fly 

fishing fits perfectly into this program as a lifetime sport and what angler would not be 

excited about getting credit for becoming a better fisherman?” Belden says. Masters of 

Fly Fishing students have produced a video that Belden uses, they have worked with the
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Pattee Library at PSU developing the George Harvey Fly Fishing Literature Collection, 

and have mentored urban students in the Arnelle Fly Fishing Initiative. This “Initiative”, 

is a special edition of the popular KINES 004 Principles course that targets undergraduate 

students who are willing to try a new activity and introduce them into the natural world 

surrounding the PSU Campus (Belden, PSU, personal communication).

1.3.2 Post-Secondary Sport Fishing Continuing Education

The Kenai Fishing Academy (KFA), located in Soldotna, Alaska, has a dual 

mission to teach people how to be better anglers, and to provide basic and continuing 

training to sport-fishing guides on the Kenai Peninsula. Classes are a mixture of people 

seeking personal enrichment and those trying either to break into sport-fish guiding or to 

improve their skills. KFA also offers classes, workshops and clinics during other times 

of the year individually designed for these groups (Atcheson, Kenai Peninsula College, 

personal communication).

The Academy is based at Kenai Peninsula College, (KPC). Dave Atcheson 

coordinates and helps teach the classes. He has assembled and taught with a cadre of 

instructors including fishing guides, certified casting instructors, instructors from the 

Alaska Department of Fish and Game, Alaska State Parks, and the Alaska Cooperative 

Extension Service, all of whom participate in the classes as part of their job duties. Their 

hope is that students not only improve their fishing skills but learn more about the 

environment and the resource (Atcheson, KPC, personal communication). When they 

leave KFA, students take home something even better than fish—the knowledge of how 

to fish in the future.

During the summer classes, up to 16 students spend four half days in the classroom, 

learning the many angling details about salmon, halibut and trout (the fly-fishing class 

focuses on salmon, trout and Dolly Varden). During this non-credit program, KFA’s staff 

covers fish characteristics, lure selection, casting techniques, and other angling skills 

(Atcheson, KPC, personal communication). Pupils learn about the history of the waters 

they’ll fish, the biology of different fish species, how to deal with Alaskan wildlife, and
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how to filet, smoke, can and freeze the catch. Flyfishers learn casting techniques, and 

how to tie flies that work well in this area (Atcheson, KPC, personal communication).

During the afternoons and evenings, students head out to fish the Kenai or Kasilof 

Rivers (or both, depending upon where the fish are) and fly in to remote areas to fish for 

salmon, rainbows and/or grayling (Atcheson, KPC, personal communication). This is 

when students try out what they’ve learned, but there is an instructor close by to give 

advice. The last day(s) culminate with either an all-day saltwater salmon/halibut charter 

in Cook Inlet or an all-day upper Kenai River drift boat fishing adventure (Atcheson, 

KPC, personal communication).

1.3.3 Post-Secondary Sport Fishing General Education

At the University of Wisconsin-Stout two different departments sponsor sport 

fishing classes. The recreation department offers classes in fly casting, ice fishing and 

fishing with disabilities. The biology department sponsors The Biology of Fly Fishing 

taught by Dr. Charles Bomar. The Biology of Fly Fishing typically enrolls about 25

students, and there are 12 to 16 students in the fly casting course (Bomar, University of

Wisconsin-Stout, personal communication).

“For the Biology of Fly Fishing, I hope that students develop a refined interest in 

the sport, one that supports ‘life-long learning’—perhaps the most valuable component of 

any general education course,” says Bomar, who has taught this course for five years. He 

also explains that his “course also deals with non-profits and citizen science initiatives to 

promote environmental activism in the community.”

The basic objective of Bomar’s course is to provide students an introductory 

understanding of aquatic ecology and entomology, and an understanding how this relates 

to fly fishing. To achieve this goal, the class, at least to some extent, covers:

• stream dynamics and biodiversity;

• fish anatomy, behavior, and life history;

• aquatic insect anatomy, behavior and life history;

• habitat correlated to the species of fish and insects;

• warm-water and cold-water fisheries; and
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• conservation goals and management.

The class then applies this knowledge to produce various artificial fly imitations 

that will potentially catch fish (Bomar, University of Wisconsin-Stout, personal 

communication).

Students in Bomar’s course come from a variety of programs including technical 

education, business and psychology. The two-credit course fills a component of 

Wisconsin-Stout’s general education natural science requirement.

Through the Biology of Fly Fishing, students have the opportunity to work with the 

Wisconsin Department of Natural Resources and local Trout Unlimited chapters restoring 

streams, creating fish habitat and monitoring aquatic ecosystems (Bomar, University of 

Wisconsin-Stout, personal communication).

1.3.4 Post-Secondary Sport Fishing Education Embedded in a Degree Program

Located in Spearfish, South Dakota, Black Hills State University (BHSU) offers a 

one-credit Physical Education Fly Fishing course in both the fall and spring terms. The 

class size is capped at 12 students (McCart, BSHU, personal communication). In the 

spring term, an extra section is added to accommodate student demand. Chris McCart, 

Outdoor Education Program Coordinator, says that all sections are always full. BHSU 

also has an active club called the BHSU Fly Fishers. The organization is open to anglers 

of all skill levels and focuses mainly on outings in the Black Hills Region (McCart, 

BSHU, personal communication). The group has links with the local fly fishing club 

called the Black Hills Fly Fishers.

What makes BHSU’s sport fishing class special is that it’s a required part of an 

interdisciplinary Bachelor’s degree combining natural resources and environmental 

sciences with outdoor skills, ethics and adventure programming pursuits. Each student 

enrolled in this composite major must take 45 to 51 core credits. The F y  Fishing class is 

in that core (McCart, BSHU, personal communication). Because of this, sport-fishing 

education at BHSU enjoys a high level of stability rarely seen at other North American 

post-secondary institutions.
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Chapter 2 — Research and Application

2.1 Methods

I noticed vast variations in American fly-fishing curricula as I developed my own 

collegiate program. I could not validate nor attribute these variations to regional sport 

fishery factors. Therefore, I asked myself the following research question, “Am I  

teaching adults the fly-fishing topics they wish to learn in the post-secondary 

environment so that they are willing to invest their time and money to come to my class?”

Two goals of my fly-fishing class are to recruit and retain new anglers. I realize 

that I should target less experienced anglers whose preferences may not have been 

represented by more vocal, experienced fly fishers (Hutt and Jackson 2008). Effective 

adult fishing education programs use some form of needs assessment to establish a basis 

for and to help shape individual programs. Assessments should include the needs of the 

institution, agency, community, and participants. They should also involve stakeholders 

and be culturally responsive at all levels of their development (Fedler 2001).

To help answer the above question, I developed a comprehensive questionnaire that 

was distributed to members of the general public, to gauge their fly-fishing educational 

desires and requirements. By analyzing the surveys’ results I revised my offerings into a 

diversified adult sport fishing education program. By doing so, I  expected that 

enrollments in my offerings would grow. I  also expected that the participants would 

make measureable progress in learning science-related angling information. I focused 

the objectives of my study and its applications on these short-term outcomes. My logic 

model for this study and the applications of the results did not focus on mid-term or long

term outcomes. This study also serves as a resource for others interested in developing or 

improving adult angling education programs.

2.1.1 Questionnaire Development

The overall goal of this study was to identify the fly-fishing lesson topics on which 

people in the general public would be willing to expend time and money. Research was 

to be conducted in North America through distribution of comprehensive questionnaires
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to gauge these educational desires and requirements. A similar methodology was 

successfully employed to develop geoscience educational programs (Madonna 1995).

The primary research objective of my study was to define the elements needed to 

create new approaches in post-secondary sport fishing education that serve the needs of 

the general public. To develop a suitable method of obtaining the desired information, I 

arranged meetings with the general public, members of the sport fishing industry, 

governmental agency officials and educators. Information gathered during these 

preliminary meetings led to the conclusion that the most efficient method of obtaining the 

desired data from the largest number of people would be the development and 

distribution of a comprehensive questionnaire containing topics that were most appealing 

to the general public. Background information was also gathered from internet searches; 

library searches; conferences, workshops and round-table discussions.

Internal library searches turned up documents and lesson plans useful in guiding 

the daily operation of a sport fishing or aquatic resource education program including:

1) Auburn University Fly Fishing community short course lesson plans and notes

(Hudson, Auburn University, personal communication);

2) Montana State University HHD 145 syllabus and notes (Dunnigan, Montana 

State University, personal communication);

3) Pennsylvania State University KINES 004 & 008 syllabi and course outlines 

(Belden, Pennsylania State University, personal communication);

4) University of Virginia Hereford Residential College “Angling for Credit” short 

course lesson plans and notes (Arras, University of Virginia, personal

communication);

5) Western Carolina University (North Carolina) Fly Fishing workshop lesson 

plans and notes (Brown, Western Carolina University, personal

communication); and

6) University of Wisconsin-Stout BIOL 255 syllabus and notes (Bomar, University 

of Wisconsin-Stout, personal communication).



12

An extensive popular literature search determined which skills outdoor writers and 

instructors think are important for novice and experienced anglers to learn (Beck 1996, 

Fedler 2001, Kreh 1999, Kyte 1987, Lee 1982, Schwiebert 1983, Whitlock 1996 and 

Woods 1981). From that review, 25 topics were selected for the participants to rate on a 

5-point Likert-type scale from 1 (very unimportant) to 5 (very important).

The end of the questionnaire asked subjects if they would like to take a fly-fishing 

class if one were offered. If so how far would they be willing to travel, and how long of a 

class they would be interested in attending. The UAF Institution Review Board approved 

this questionnaire for use on January 28, 2003 (Appendix 1). Participants also supplied 

demographic information such as age group, gender, angling experience and fishing 

frequency (see Appendix 2).

The final preliminary decision was selection of the distribution method that would 

be most thorough and provide the highest return rate. The number of subjects was to be 

unlimited: anyone wanting to take the survey within the time frame specified would be 

allowed to do so. The population for the study included adults only, either sex, from all 

cultural backgrounds. I chose this group because this population would be the potential 

participants in the classes I would offer. Participant recruitment took place through fly

fishing national organizations (Trout Unlimited, Federation of Fly Fishers, etc.), clubs, 

publications, tackle shops, classes, workshops, seminars, clinics and people “on the 

street.” Participants had to have sufficient interest in fly fishing to fill out a three-page 

survey. The questionnaires were, for the most part, handed out and collected in person. 

Some questionnaires went sent out to colleagues in Colorado, Washington, Oregon, 

Wisconsin, California and Pennsylvania who collected data and returned the forms. I 

wanted to obtain questionnaires from other states because the adult population in Alaska 

is highly transient. Many adults move in and out of Alaska each year, whether they are 

affiliated with the military or are looking for seasonal work. People either come to 

Alaska in the spring to work and leave in the fall or they come up to live and work, go to 

school or serve in the military for a few years then return to the Lower 48. Funding was
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not secured to offer the questionnaire through the mail or nationally distributed outdoor 

magazines. Internet posting and replies were erratic.

My project is based on a “Sample of Convenience” because participants 

volunteered for the study. This may make the sample group different from the general 

population in that the volunteers in the study may have different levels of characteristics 

such as angling ability, motivation or attitude (Marynowski 2006). One possible bias of 

the study is that people who were interested enough to take a survey about what fly 

fishing topics they would like to see in an angling education program would likely 

already have an interest in attending a fly-fishing workshop or class.

2.1.2 Pre- and Post-Event Assessment Development

Perhaps the most overlooked part of a successful sport fishing education program is 

assessment, evaluation and refinement. Although offerings are often refined based on 

personal observation or anecdotal evidence, formal assessments can provide a more 

accurate way of determining weak points and suggesting improvements (Neal and Eades 

2008). Effective angler education programs involve all stakeholders in assessments and 

evaluations (Athman and Monroe 2001). In my UAF offerings, stakeholders include the 

participants, governmental agencies, and local non-profit organizations. To gauge 

whether or not my course offerings were effective in teaching selected science-related 

angling concepts to the participants, I developed pre- and post-event angler/aquatic 

education assessments.

The pre-event assessment had two parts. First was a series of questions that gauge 

the participant’s knowledge regarding various angling topics that other instructors 

thought were important for novice and experienced anglers to learn (Beck 1996, Fedler 

2001, Kreh 1999, Kyte 1987, Lee 1982, Schwiebert 1983, Whitlock 1996 and Woods 

1981). This first part of the pre-event assessment also provided me with a gauge as to 

how to teach the group as a whole (e.g., how much time could be spent on each topic 

area). The second part of the pre-assessment asked the participants about their angling 

experience and what they expected to learn during the event. I also used this information 

during the events to change the emphasis if participant demand warranted such.
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Post-event assessments asked the questions in alternative ways for different classes 

because, since I used the post-assessment as a grading tool in my credit classes, I felt 

more comfortable changing the post-event assessment for each class. That being said, all 

the questions found on the pre-event assessment appeared on the post-event assessment 

as well.

Appendix 3 presents a sample assessment. These assessments were distributed to 

my UAF sport fishing participants from Fall 2005 through Spring 2007, and were 

subsequently analyzed. My discussion is presented later in this chapter.

2.1.3 Data Entry, Reliability and Validity

I entered all data into an Excel spreadsheet. I calculated the mean values of the 

responses to the 25 relative value questions. A similar method was used on the two 

questions regarding how far people would travel to attend a class, and how long a class 

they desired. For the question about whether subjects would like to take a fly-fishing 

class if one were offered, a simple binary algorithm was used (Yes=1, No=0). I reviewed 

the standard error, median, mode, skewness and 95% confidence level for overall 

population’s responses. Most of the responses to the majority of the 25 questions were 

either “3”, “4” or “5”.

2.2 Questionnaire Demographics, Results and Discussion

The total number of subjects in this study numbered 140 (n=140). Almost 51% 

were male and 35% female with a little over 14% not reporting their gender.

Across the age groups, 45% of the respondents were 18 to 34 years old, 35% were 

35 to 54 years old, 14% were over 55, and 6% chose not to disclose their ages. Looking 

a little deeper, the majority of male respondents (26%) were aged 18 to 34, while the 

plurality of female respondents (19%) were 35 to 54 years old. Males of the 35 to 54 age 

group comprised 14% of the sample. Women age 18 to 34 made up 10% of the sample 

as did men over 55. Women over 55 only made up 4% of respondents.
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In Figure 2.1, I illustrate that 29% of the female participants were aged 18 to 34, 

55% were aged 35 to 54, 10% were 55 years or older, and 6% of the female participants 

did not report their age.

Women who

55%

Figure 2.1 — Age group distribution of female study participants

In Figure 2.2, I illustrate that 52% of the male participants were aged 18 to 34, 28% 

were aged 35 to 54, and 20% were 55 years or older.
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Figure 2.2 — Age group distribution of male study participants

Totally inexperienced anglers made up 31% of the respondents. Those with up to a 

year’s experience made up 26% of the study and those with one to three years since they 

began angling, 13%. Other experience levels ranged from 7% (11-15 years) to 2% (16

20). Figure 2.3 shows these percentages more clearly.
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Over 25 years Did not report

16 to 20

11 to 15
7%

7 to 10 years 
6%

4 to 6 years 
6%

1 to 3 
13

Figure 2.3 — Reported fly-fishing experience of survey respondents

Survey participants were also asked how many times they fished annually. 

Annually is meant as within a 12-month period beginning on the first day of January. 

Annual fishing participatory rates ranged from 10% for anglers who said they fished 

between twice a month and weekly to 38% for anglers who said they fished less than 

once a month. It was noted that 11% of the subjects did not report how often they fished 

annually (within a 12-month period). Figure 2.4 shows these percentages more clearly.
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Did not report Less than monthly
11% 38%

More than weekly 
14%

Twice monthly to 
weekly 

10%

Between once and 
twice a month 

27%

Figure 2.4 — Reported fly-fishing participatory rates of survey respondents

Overall, nearly 93% of the participants indicated they would take a fly-fishing class 

if one were offered within 30 miles of their home. The preferred class duration was 

between a weekend and a week (evenings only) in length. Responses were markedly 

similar between women and men. Across the generations, those people over 55 were six 

percent less interested in taking a class than their younger counterparts.

2.3 Overall Population Result and Discussion

For this section, only the overall results are discussed. I had n=140 surveys that I 

analyzed. From the 25 topics (Appendix 2) selected for the participants to rate on a scale
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from 1 (unimportant) to 5 (important), mean values of the responses ranged from 2.4 to

4.1. The lowest 25th percentile range was 2.4 through 3.4. The upper 80th percentile 

score was 4.1 with the upper 40th percentile range 3.8 to 4.1. I then divided the 25 

subjects into five groups: Preparatory Fly-fishing Skills (Figure 2.5), Practical Fly

fishing Skills (Figure 2.6), Science-based Angler Knowledge (Figure 2.7), Off-season 

Fly-fishing Activities (Figure 2.8) and Intermediate Fly-fishing Skills (Figure 2.9).

A) Preparatory Fly Fishing Skills (means ± standard error - see Figure 2.5)

Fly Fishing Tackle Simplified (3.8 ±0.10)

Knots and Knot Tying (3.9 ±0.09)

Fly Selection (3.9 ±0.09)

Basic Fly Casting (4.1 ±0.09)

5.0

o  4.5T“
IIc
% 4.0
COco
2 3.5
4-o
0)

cns
|  2.5

2.0

Figure 2.5 — Preparatory skill learning preferences of the overall study 

population

Fly-fishing topics: Q1 = Fly Fishing Tackle Simplified; Q2 = Knots and 
Knot Tying; Q3 = Fly Selection; Q4 = Basic Fly Casting

3 9 3 9
4.1

3.8

Q1 Q2 Q3 Q4
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The descriptive statistics for these four topics were remarkably similar. The median 

was “4” except for “Basic Casting” (5). The mode was the same (5) for all topics. The 

standard error ranged from 0.09 to 0.10, and the 95% confidence level ranged from 0.17 

to 0.20. The standard deviation ranged from 1.01 to 1.18. Sample variances ranged from

1.02 to 1.40, and the skewness varied from -1.19 to -0.63. Skewness characterizes the 

degree of asymmetry of a distribution around its mean. Positive skewness indicates a 

distribution with an asymmetric tail extending towards higher values (5.0). Negative 

skewness indicates a distribution with an asymmetric tail extending towards lower values 

(1.0). Normal distributions produce a skewness statistic of about zero. Small variations 

can occur by chance alone. As skewness departs further from zero, a positive value 

indicates the possibility of a positively skewed distribution (i.e., scores bunched up on the 

low end of the score scale, 1.0 in this study) or a negative value indicates the possibility 

of a negatively skewed distribution (i.e., scores bunched up on the high end of the scale 

or 5.0 in this study). When I first reviewed my surveys, many of the results appeared to 

be skewed toward the higher values. I used skewness to confirm my initial thoughts.

It is clear that the survey respondents placed a high value on the skills that many 

fly-fishing experts stress in their teaching and writing (Beck 1996; Lee 1982; Whitlock 

1996; Woods 1981). In terms of curriculum development, all four of these topics should 

be included in any adult fly-fishing program. Also, any agency or group that is trying to 

present conservation information or environmental stewardship information within a fly

fishing clinic should strongly consider incorporating one of these preparatory skills.

B) Practical Fly Fishing Skills (means ± standard error - see Figure 2.6)

Finding Fish in Moving and Still Waters (4.1 ±0.08)

Wet Fly and Streamer Techniques (4.1 ±0.08)

Dry Fly Fishing (4.1 ±0.08)

Nymphing (4.1 ±0.08)

Watercraft Use (3.2 ±0.10)

Warmwater Fly-fishing (3.2 ±0.10)
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Ethics and Etiquette (3.4 ±0.10)

5.0
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Fly-fishing topics: Q9 = Finding Fish in Moving & Still Waters; Q11 = Wet 
Fly & Streamer Tech.; Q12 = Dry Fly Fishing; Q13 = Nymphing;

Q14 = Watercraft Use; Q15 = Warmwater Fly-fishing;
Q18 = Ethics & Etiquette

4.1 4.1 4.1 4.1
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Figure 2.6 — Practical skill learning preferences of the overall study 

population

When I looked at the descriptive statistics for these seven topics, I found the median 

to be “4” for Q9, Q11, Q12 and Q13. The median was “3” for Q14, Q15 and Q18. The 

mode was “5” for the first four topics except “Dry Fly Techniques (4). The mode was 

“3” for Q14, Q15 and Q18. The standard error ranged from 0.08 to 0.10, and the 95% 

confidence level ranged from 0.15 to 0.20. The standard deviation ranged from 0.90 to 

1.22. Sample variances ranged from 0.81 to 1.40, and the skewness varied from -0.97 to 

-0.24 (toward “5”).

Survey respondents placed higher values on topics that strengthen their on-the- 

water angling skills (Schweibert 1983; Whitlock 1996). The relatively low values for 

“Watercraft Use” and “Warmwater Fly-fishing” may be attributed to a possible sampling 

bias due to the home location of the questionnaire respondents. If this study was



22

expanded to include other locales, this result may be different. Depending on location, 

groups that are trying to present conservation or environmental stewardship information 

within a fly-fishing clinic should consider incorporating one of these practical skills into 

their programs.

C) Science-Based Angling Knowledge (means ± standard error - see Figure 2.7) 

Fishing Laws, Regulations and Management (3.4 ±0.10)

Angler Entomology (3.8 ±0.09)

Angler Ichthyology (3.8 ±0.09)

From Stream to Skillet (3.7 ±0.10)

5.0

o  4.5VT—IIC
4.0

COco
jS 3.5
4-o
0)

cns
|  2.5

2.0

Figure 2.7 — Science-based learning preferences of the overall study 

population

When I looked at the descriptive statistics or these four topics, I found the median 

to be “4” except for “Fishing, Laws, Regulation and Management”. The mode varied

Fly-fishing topics: Q5 = Fishing Laws, Regs. & Mgnt.; Q7 = Angler 
Entomology; Q8 = Angler Ichthyology; Q19 = From Stream to Skillet

3.8 3.8 3 7

3.4

Q5 Q7 Q8 Q19
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from “3” to “5”. The standard error ranged from 0.09 to 0.10, and the 95% confidence 

level ranged from 0.17 to 0.21. The standard deviation ranged from 1.03 to 1.23. Sample 

variances ranged from 1.07 to 1.51, and the skewness varied from -0.77 to -0.15 (toward 

the higher values).

Figure 2.7 suggests that in order to get regulatory and science-based sport fish 

information out to adults, agencies may be better served to incorporate that information in 

a clinic, class or workshop that helps participants to gain or improve angling skills. It is 

clear that the survey respondents placed a high value on learning about aquatic insects 

and fish, and learning how to turn fish into food. These topics should be given due 

consideration for any adult fly-fishing program.

D) Off-season Fly Fishing Activities (means ± standard error - see Figure 2.8) 

Tackle Care and Repair (3.3 ±0.10)

Lore and Literature (2.4 ±0.10)

Elementary Fly Tying (3.7 ±0.11)

Tying Dry Flies (3.7 ±0.11)

Rod Building (3.4 ±0.12)
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Fly-fishing topics: Q6 = Tackle Care & Repair; Q10 = Lore & Literature; 
Q22 = Elementary Fly Tying; Q23 = Tying Dry Flies; Q25 = Rod Building
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Figure 2.8 — Off-season activity topic preferences of the overall study 

population

When I looked at the descriptive statistics or these five topics, the median ranged 

from “2” to “4”. The mode varied from “2” to “5”. The standard error ranged from 0.10 

to 0.12, and the 95% confidence level ranged from 0.19 to 0.23. The standard deviation 

ranged from 1.12 to 1.39. Sample variances ranged from 1.26 to 1.93. The skewness 

varied from -0.74 to -0.27 (toward the higher values), except for “Lore and Literature 

which was to skewed to the lower value side (0.41).

There was a great deal of variability in the survey results shown in Figure 2.8. A 

well-rounded adult fly-fishing education program should include the two fly tying topics. 

Tackle Care & Repair could be combined with one of the preparatory topics (Fly Fishing 

Tackle Simplified) featured in Figure 2.5.
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E) Intermediate Fly Fishing Skills (means ± standard error - see Figure 2.9) 

Big-game Fly-fishing (3.9 ±0.09)

Intermediate and Advanced Casting (4.0 ±0.09)

Exotic Destinations (3.2 ±0.11)

Field Problems (3.6 ±0.10)

Advanced Fly Tying (3.6 ±0.11)

5.0

4.5

Fly-fishing topics: Q16 = Big-game Fly-fishing; Q17 = 
Advanced Casting; Q20 = Exotic Destinations; Q21 = 

Q24 = Advanced Fly Tying

Intermediate and 
Field Problems;

4.0
3.9

3.6 3.6
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Figure 2.9 — Intermediate skill learning preferences of the overall study 

population

When I looked at the descriptive statistics or these five topics, the median was “4” 

except for “Exotic Destinations” which was “3”. The mode varied from was “4” except 

for “Intermediate and Advanced Casting” and “Advanced Fly Tying” which was “5”. 

The standard error ranged from 0.09 to 0.1, and the 95% confidence level ranged from 

0.18 to 0.21. The standard deviation ranged from 1.08 to 1.26. Sample variances ranged 

from 1.17 to 1.59. The skewness varied from -1.03 to -0.17 (toward the higher values).
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For those anglers who desired more education, topics dealing with salt-water or big 

game fly-fishing were popular, as was Intermediate and Advanced Fly Casting. Of note 

however, was the fact that respondents were not as enthused with the opportunity to 

participate in a field-based fly-fishing school or advanced fly tying. One interesting 

finding was the relatively low response to exotic destination topics.

2.4 Age and Gender Results and Discussion

Fly fishing is, by far, not a solely male activity. Women comprise the fastest 

growing segment of participants in the sport (Louv 2005). Lack of outdoor skills 

education was identified as a primary barrier to women to participating in activities like 

fly fishing (Humprey Lueck and Thomas 1996). Given the high rate of growth by 

women in the sport, I analyzed my data to see if there were any differences in topic 

preferences between the genders.

The age groups are different in the following ways: adults aged 18-34 are the most 

likely to be participating in post-secondary education and/or to have very young children; 

the 35-54 age group is the most likely group to have adolescent children and/or be well- 

established in their careers; and, the over 55 age group is most likely to be approaching 

retirement and/or have children leaving home and starting their own families. These 

different age brackets often have varied outdoor recreational desires (Kuehn 2003).

From the 25 topics (Appendix 2) selected for the participants to rate on a scale from 

1 (unimportant) to 5 (important), mean values of the responses ranged from 2.4 to 4.1. 

The lowest 25th percentile range was 2.4 through 3.4. The upper 80th percentile score was

4.1 with the upper 40th percentile range 3.8 to 4.1.

In this section, I compare the fly-fishing lesson topic preferences between the 

genders and the age groups surveyed. The 25 subjects are presented in five groups: 

Preparatory Fly-Fishing Skills (Table 2.1), Practical Fly-Fishing Skills (Table 2.2), 

Science-Based Angler Knowledge (Table 2.3), Off-Season Fly-Fishing Activities (Table 

2.4), and Intermediate Fly-fishing Skills (Table 2.5). In terms of curriculum 

development, I was not interested in comparing the different genders against the overall 

population, only against each other. I compared the age group data in the same way.



27

Table 2.1 — Age and gender comparisons of preparatory fly-fishing skill 

learning preferences.

Preparatory fly-fishing 
skill topic The numbers to the right 
of each topic listed below are Likert 
scale means (1 “important” to 5 
“unimportant”) ± (standard error). 
These numbers are unitless.

Overall

Group

n=140

Men

n=71

Women

n=49

Age

18-34

n=63

Age

35-54

n=49

Age

55+

n=19

Fly Fishing Tackle Simplified

3.8

(0.10)

3.8

(0.10)

3.9

(0.12)

3.8

(0.11)

4.0

(0.11)

3.9

(0.15)

Knots and Knot Tying

3.9

(0.09)

3.9

(0.10)

4.2

(0.11)

4.1

(0.10)

4.1

(0.12)

3.9

(0.15)

Fly Selection

3.9

(0.09)

3.9

(0.10)

4.1

(0.11)

4.0

(0.10)

3.9

(0.12)

4.1

(0.14)

Basic Fly Casting

4.1

(0.09)

4.0

(0.10)

4.3

(0.11)

4.3

(0.10)

4.1

(0.12)

4.0

(0.13)

As mentioned in Chapter 2.3, it is clear that the survey respondents placed a high 

value on the preparatory skills that many fly-fishing experts stress in their teaching and 

writing (Beck 1996; Lee 1982; Whitlock 1996; Woods 1981). The responses of both 

genders and all three age groups were close to those of the overall population in Table

2.1. Women placed a higher value on “Knots and Knot Tying” than men which is 

consistent with my experience in Becoming an Outdoor-Woman (BOW) programs. Also, 

females placed a higher value on “Basic Fly Casting” than did males.

In terms of curriculum development, all four of these topics should be included for 

all ages and both genders in any adult fly-fishing program.
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Table 2.2 — Age and gender comparisons of practical fly-fishing skill learning 

preferences.

Practical fly-fishing 
skill topic The numbers to the 
right of each topic listed below are 
Likert scale means (1 “important” to 
5 “unimportant”) ± (standard error). 
These numbers are unitless.

Overall

Group

n=140

Men

n=71

Women

n=49

Age

18-34

n=63

Age

35-54

n=49

Age

55+

n=19

Finding Fish in Moving and 

Still Waters

4.1

(0.08)

4.1

(0.09)

4.2

(0.11)

4.1

(0.09)

4.1

(0.11)

4.6

(0.14)

Wet Fly & Streamer Tech.

4.1

(0.08)

4.2

(0.09)

4.1

(0.11)

4.0

(0.09)

4.3

(0.11)

4.4

(0.14)

Dry Fly Fishing

4.1

(0.08)

4.0

(0.09)

4.1

(0.11)

4.1

(0.09)

4.2

(0.11)

4.2

(0.14)

Nymphing

4.1

(0.08)

4.2

(0.09)

4.0

(0.11)

4.1

(0.09)

4.3

(0.11)

4.3

(0.13)

Watercraft Use

3.2

(0.10)

3.2

(0.11)

3.1

(0.12)

3.1

(0.11)

3.6

(0.12)

3.2

(0.13)

Warmwater Fly Fishing

3.2

(0.10)

3.3

(0.11)

3.0

(0.12)

3.4

(0.11)

3.1

(0.12)

3.2

(0.15)

Ethics and Etiquette

3.4

(0.10)

3.3

(0.11)

3.6

(0.12)

3.5

(0.11)

3.4

(0.12)

3.5

(0.13)

Survey respondents clearly preferred topics that strengthen their on-the-water 

angling skills (Schweibert 1983; Whitlock 1996). The low response level of “Watercraft 

Techniques” and “Warmwater Fly Fishing” may be attributed to the regional bias of the 

study. The responses of all three age groups were close to the overall population as 

shown in Table 2.2 except for the marked increase by the over 55 group for “Finding Fish 

in Moving and Still Waters” and the 35-54 group’s heightened interest in “Watercraft 

Use”.
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In terms of curriculum development, the first four topics shown in Table 2.2 

should be included for all ages and both genders in any adult fly-fishing program. A 

program on watercraft use might be targeted at older audiences. By that time in their 

lives, individuals over the age of 35 may have sufficient income or their children may be 

old enough to where they become involved with recreational boating. Ethics and 

etiquette should be blended with the practical skills training in both mixed gender 

programs and in programs such as Becoming an Outdoors-Woman (BOW).

Table 2.3 — Age and gender comparisons of science-based angler knowledge 

topic preferences.

Science-based angler 
knowledge topic The numbers to 
the right of each topic listed below are 
Likert scale means (1 “important” to 5 
“unimportant”) ± (standard error). 
These numbers are unitless.

Overall

Group

n=140

Men

n=71

Women

n=49

Age

18-34

n=63

Age

35-54

n=49

Age

55+

n=19

Fishing Laws, Regulations and 

Management

3.4

(0.10)

3.4

(0.11)

3.5

(0.13)

3.5

(0.11)

3.6

(0.12)

3.3

(0.14)

Entomology for the Angler

3.8

(0.09)

4.0

(0.10)

3.6

(0.13)

3.8

(0.11)

4.0

(0.13)

3.9

(0.14)

Ichthyology for the Angler

3.8

(0.09)

4.0

(0.10)

3.5

(0.13)

3.8

(0.11)

4.0

(0.13)

3.6

(0.15)

Stream to Skillet

3.7

(0.10)

3.7

(0.11)

3.8

(0.13)

3.9

(0.11)

3.8

(0.12)

3.3

(0.15)

Research subjects were moderately interested in learning more about the science 

behind their sport. Also, consumptive use of fish rated higher than fish management 

except in the over 55 age group. As people get older, the value of learning about how to 

turn fish into food decreases. There appeared to be a decrease of interest in “Entomology 

for the Angler” and “Ichthyology for the Angler” from men to women.

In terms of curriculum development, entomology and ichthyology should be 

included for all ages and both genders in any adult fly-fishing program. However, they
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should be offered in conjunction with either preparatory or practical skills. Such hands- 

on learning will help minimize any drop in interest by the demographic groups. Some 

science educators have proposed that if young women are exposed to science and 

science-related educational events, they might be more apt to pursue science-related 

academic studies and careers. Outdoor education events like angler/aquatic education 

workshops and classes are one way to introduce science to young women.

Clearly, “Stream to Skillet” is a subject that should be geared to the younger 

demographic. It may be that younger adults have children to whom they want to pass on 

these skills, and never previously had the opportunity to catch, clean and eat fish they 

caught (Louv 2005). To disseminate regulatory and science-based sport fish information 

to adults of any age and either gender, agencies may be better served to integrate this 

information in a clinic or workshop that helps participants gain or improve angling skills.

Table 2.4 — Age and gender comparisons of off-season fly-fishing activity 

learning preferences.

Off-season fly-fishing activity 
topic The numbers to the right of 
each topic listed below are Likert scale 
means (1 “important” to 5 
“unimportant”) ± (standard error). 
These numbers are unitless.

Overall

Group

n=140

Men

n=71

Women

n=49

Age

18-34

n=63

Age

35-54

n=49

Age

55+

n=19

Tackle Care and Repair

3.3

(0 .10)

3.4

(0.11)

3.3

(0.13)

3.4

(0.11)

3.4

(0.13)

3.4

(0.16)

Lore and Literature

2.4

(0.10)

2.7

(0.12)

2.2

(0.13)

2.5

(0.12)

2.4

(0.13)

2.6

(0.14)

Elementary Fly Tying

3.7

(0.11)

3.8

(0.12)

3.8

(0.13)

4.0

(0.13)

3.8

(0.13)

3.2

(0.16)

Tying Dry Flies

3.7

(0.11)

3.8

(0.12)

3.6

(0.14)

4.1

(0.12)

3.7

(0.13)

2.9

(0.15)

Rod Building

3.4

(0.12)

3.5

(0.14)

3.2

(0.15)

3.5

(0.14)

3.4

(0.15)

2.8

(0.18)
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These results also were mildly surprising. Notable was the low positive response to 

“Lore & Literature” across all groups. The two fly tying topics seem to be the only ones 

in which people were even moderately interested. However, there was a sizable drop in 

level of interest in fly tying and rod building from younger to older age groups.

Between the genders, there was a sizable gap in “Lore and Literature,” but this topic 

should not be considered for most adult fly-fishing education program due to its low 

overall level of interest.

In terms of curriculum development, fly tying is a topic that both women and men 

should enjoy in an adult leisure or recreation program. Fly-tying instruction focused on 

older adults in life-long learning programs may not be so popular. Table 2.4 clearly 

shows that younger people wish to learn about fly tying more than older adults. 

Specifically, there is a marked decrease in the desire to learn to tie dry flies as people age.

Table 2.5 — Age and gender comparisons of intermediate fly-fishing skill 

learning preferences.

Intermediate fly-fishing skill 
topic The numbers to the right of 
each topic listed below are Likert scale 
means (1 “important” to 5 
“unimportant”) ± (standard error). 
These numbers are unitless.

Overall

Group

n=140

Men

n=71

Women

n=49

Age

18-34

n=63

Age

35-54

n=49

Age

55+

n=19

Big Game Fly Fishing

3.9

(0.09)

4.1

(0.11)

3.8

(0.12)

3.8

(0.13)

4.2

(0.11)

3.8

(0.14)

Inter. and Advanced Casting

4.0

(0.09)

4.2

(0.11)

3.9

(0.12)

4.0

(0.11)

4.2

(0.12)

4.2

(0.15)

Exotic Destinations

3.2

(0.11)

3.4

(0.14)

3.0

(0.13)

3.4

(0.13)

3.1

(0.12)

3.3

(0.14)

Field Problems

3.6

(0.10)

3.7

(0.13)

3.4

(0.12)

3.6

(0.13)

3.6

(0.13)

3.8

(0.15)

Advanced Fly Tying

3.6

(0.11)

4.0

(0.13)

3.3

(0.14)

3.9

(0.12)

3.7

(0.12)

3.1

(0.17)
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For those anglers who desired more education, topics dealing with advanced casting 

or big game fly fishing were most popular. In terms of curriculum development, a 

discussion of intermediate skills could be incorporated into the end of a multi-session 

program or into a stand-alone clinic/seminar. The exception would be advanced fly 

tying. Table 2.5 clearly shows that many males desire to learn such skills. A limited- 

enrollment workshop may be one instructional format that could help meet this need.

It could be argued that different program formats would attract either more women 

or more men, but the results of this survey strongly suggest that both groups desire basic 

fly fishing skills training and aquatic education.

Among survey participants, all age groups wanted basic fly-fishing skills training, 

and most age groups wanted science-based angling information to help them catch more 

fish. However, developing fly-tying and rod-building classes primarily focused at older 

anglers would be ill-advised. In addition, no conclusions should be drawn for further 

divisions of the data (e.g., males over 55, females 35-54) due to the small sample sizes of 

these subgroups. This could be an area for future research.

2.5 Angler Experience and Fishing Frequency Results and Discussion

From the 25 topics (Appendix 2) selected for the participants to rate on a scale from 

1 (unimportant) to 5 (important), mean values of the responses ranged from 2.4 to 4.1. 

The lowest 25th percentile range was 2.4 through 3.4. The upper 80th percentile score was 

4.1 with the upper 40th percentile range 3.8 to 4.1.

In this section, I compared the fly-fishing lesson topic preferences among the 

anglers of different experience levels. I also compared the fly-fishing lesson topic 

preferences among anglers who reported differing fishing frequencies. Some literature 

suggests anglers with different levels of experience or who have varying fishing 

frequencies might want to study different fly-fishing topics (Beck 1996; Kreh 1999; Lee 

1982; Schweibert 1983).

The survey divided the angler experience levels into many more groups than in 

other sections of the survey, as depicted in Figure 2.3. To obtain a sufficient sample size, 

I combined all the experience levels above four years to yield four experience levels



33

(since survey participants began angling): none, zero to one year, one to three years and 

four years or more. In terms of fishing frequency, I divided the respondents into three 

groups: those who fished (within a 12 month period) monthly or less frequently, those 

who fished between once and twice a month, and those anglers who fished more than 

twice monthly.

The 25 topics in the survey are presented in five groups: Preparatory Fly-Fishing 

Skills (Table 2.6), Practical Fly-Fishing Skills (Table 2.7), Science-Based Angler 

Knowledge (Table 2.8), Off-Season Fly-fishing Activities (Table 2.9) and Intermediate 

Fly-Fishing Skills (Table 2.10). For this section of the study, I was not interested in 

comparing either group to the overall population.

Table 2.6 — Angler experience and fishing frequency comparisons of 

preparatory fly-fishing skill learning preferences.

Preparatory 
fly-fishing 
skill topic The
numbers to the right of 
each topic listed below 
are Likert scale means (1 
“important” to 5 
“unimportant”) ± 
(standard error). These 
numbers are unitless.

No

expertise

n=43

0 to 1 

year 

n=36

1 to 3 

years 

n=18

4 yrs. 

plus 

n=39

Fished 

once a 

month 

n=54

Fished 

1-2x a 

month 

n=38

Fished 

twice + 

monthly 

n=33

Fly Fishing 

Tackle Simplified

3.9

(0.12)

4.2

(0.14)

3.5

(0.17)

3.1

(0.13)

3.8

(0.12)

3.4

(0.14)

3.8

(0.12)

Knots and 

Knot Tying

4.1

(0.12)

4.3

(0.14)

3.6

(0.17)

3.5

(0.14)

4.0

(0.14)

3.7

(0.12)

4.2

(0.13)

Fly Selection

4.1

(0.13)

4.1

(0.15)

4.2

(0.18)

3.3

(0.15)

4.0

(0.12)

3.5

(0.14)

4.1

(0.12)

Basic Fly Casting

4.1

(0.14)

4.0

(0.12)

4.3

(0.17)

4.3

(0.12)

4.3

(0.12)

3.7

(0.13)

4.2

(0.14)
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In terms of curriculum development, all four of these topics should be included for 

all angler experience levels in any adult fly-fishing education program. Regardless of 

how often the potential educational event audience goes fishing, these preparatory skills 

topics would be appropriate for any outreach event.

Table 2.7 — Angler experience and fishing frequency comparisons of practical 

fly-fishing skill learning preferences.

Practical fly-fishing 
skill topic The
numbers to the right of 
each topic listed below 
are Likert scale means (1 
“important” to 5 
“unimportant”) ± 
(standard error). These 
numbers are unitless.

No

expertise

n=43

0 to 1 

year 

n=36

1 to 3 

years 

n=18

4 yrs. 

plus 

n=39

Fished 

once a 

month 

n=54

Fished 

1-2x a 

month 

n=38

Fished 

twice + 

monthly 

n=33

Finding Fish in 

Moving & Still 

Waters

4.1

(0.10)

4.0

(0.10)

4.5

(0.15)

3.7

(0.12)

3.9

(0.11)

4.1

(0.10)

4.2

(0.11)

Wet Fly & Streamer 

Techniques

4.1

(0.10)

4.3

(0.11)

4.3

(0.15)

3.7

(0.10)

4.2

(0.11)

3.8

(0.10)

4.2

(0.10)

Dry Fly Fishing

4.2

(0.10)

4.3

(0.10)

4.2

(0.12)

3.5

(0.10)

4.2

(0.11)

3.8

(0.11)

4.2

(0.11)

Nymphing

4.0

(0.10)

4.3

(0.10)

4.3

(0.15)

3.8

(0.10)

4.1

(0.11)

3.9

(0.10)

4.3

(0.10)

Watercraft Use

3.3

(0.12)

3.1

(0.15)

3.1

(0.17)

3.1

(0.14)

2.9

(0.14)

3.2

(0.13)

3.7

(0.14)

Warmwater Fly 

Fishing

3.2

(0.12)

3.4

(0.14)

3.4

(0.17)

2.6

(0.15)

3.1

(0.12)

2.8

(0.14)

3.6

(0.14)

Ethics and Etiquette

3.6

(0.12)

3.4

(0.14)

3.2

(0.17)

3.1

(0.15)

3.4

(0.11)

2.9

(0.14)

3.6

(0.13)
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Before I looked at these data, I presumed that as anglers gain more experience and 

fish more often, they would place more importance on learning practical angler skills to 

enhance their fly-fishing experiences as many authors have indicated (Beck 1996; Kreh 

1999; Schweibert 1983; Whitlock 1996; Woods 1981). I could not prove this based on 

data I collected during this study.

Additionally, I could not draw any curriculum development conclusions just 

looking at this particular data subset.

Table 2.8 — Angler experience and fishing frequency comparisons of science- 

based angler knowledge topic preferences.

Science-based 
angler knowledge 
topic The numbers to 
the right of each topic 
listed below are Likert 
scale means (1 
“important” to 5 
“unimportant”) ± 
(standard error). These 
numbers are unitless.

No

expertise

N=43

0 to 1 

year 

N=36

1 to 3 

years 

N=18

4 yrs. 

plus

N=39

Fished 

once a 

month 

N=54

Fished 

1-2x a 

month 

N=38

Fished 

twice + 

monthly

N=33

Laws, Regulations & 

Management

3.7

(0.13)

3.6

(0.13)

3.2

(0.15)

2.9

(0.13)

3.4

(0.12)

3.0

(0.13)

3.7

(0.12)

Entomology for the 

Angler

3.8

(0.12)

3.8

(0.13)

4.0

(0.15)

3.7

(0.12)

3.6

(0.11)

3.7

(0.12)

4.2

(0.12)

Ichthyology for the 

Angler

3.8

(0.12)

3.9

(0.13)

3.7

(0.16)

3.7

(0.12)

3.6

(0.11)

3.7

(0.12)

4.1

(0.12)

Stream to Skillet

4.3

(0.13)

3.8

(0.13)

3.6

(0.16)

3.1

(0.13)

3.8

(0.12)

3.3

(0.13)

3.8

(0.13)

Lessons that teach people how to turn their catch into dinner fare should be 

included in any basic-level adult sport fishing education program. Also “Laws, 

Regulations and Management” should be included in all angler education events. To
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keep participants’ attention, these lessons should weave in practical fishing advice and/or 

provide hands-on opportunities.

Because of the fairly similar responses to entomology and ichthyology topics 

among all expertise levels, they both should be included in any adult fly-fishing program, 

perhaps as a special clinic or workshop.

Table 2.9 — Angler experience and fishing frequency comparisons of off

season fly-fishing activity learning preferences.

Off-season fly
fishing activity topic
The numbers to the right 
of each topic listed below 
are Likert scale means (1 
“important” to 5 
“unimportant”) ± 
(standard error). These 
numbers are unitless.

No

expertise

N=43

0 to 1 

year 

N=36

1 to 3 

years 

N=18

4 yrs. 

plus

N=39

Fished 

once a 

month

N=54

Fished 

1-2x a 

month

N=38

Fished 

twice + 

monthly

N=33

Tackle Care and 

Repair

3.5

(0.13)

3.6

(0.14)

3.4

(0.18)

2.8

(0.14)

3.3

(0.12)

3.0

(0.15)

3.7

(0.14)

Lore and Literature

2.8

(0.12)

2.3

(0.14)

2.3

(0.18)

2.3

(0.14)

2.3

(0.12)

2.3

(0.15)

3.5

(0.15)

Elementary Fly 

Tying

3.8

(0.13)

4.0

(0.15)

3.7

(0.19)

3.3

(0.15)

3.7

(0.13)

3.4

(0.14)

4.0

(0.14)

Tying Dry Flies

3.7

(0.13)

3.8

(0.14)

3.9

(0.18)

3.3

(0.14)

3.6

(0.13)

3.5

(0.15)

4.0

(0.15)

Rod Building

3.1

(0.14)

3.5

(0.15)

3.4

(0.17)

3.3

(0.14)

3.1

(0.14)

3.3

(0.14)

3.6

(0.14)

All groups rated “Lore & Literature” low except the group who reported fishing 

more than twice monthly. As angling experience increases past four years there is a 

corresponding interest drop across all topics depicted in Table 2.9.

The same trend appeared in “Tackle Care and Repair” when fishing frequency 

increased. Even though this topic rated low across all groups, it still should be included
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in any adult fly-fishing education program. The best way to incorporate this topic would 

be weave it into “Fly Fishing Tackle Simplified.”

In terms of event development, fly tying is a topic that appeals more to anglers with 

lesser experience, and to those who fish most frequently.

Table 2.10 — Angler experience and fishing frequency comparisons of 

intermediate fly-fishing skill learning preferences.

Intermediate fly
fishing skill topic The
numbers to the right of 
each topic listed below are 
Likert scale means (1 
“important” to 5 
“unimportant”) ± (standard 
error). These numbers are 
unitless.

No

expertise

N=43

0 to 1 

year 

N=36

1 to 3 

years 

N=18

4 yrs. 

plus

N=39

Fished 

once a 

month

N=54

Fished 

1-2x a 

month

N=38

Fished 

twice + 

monthly

N=33

Big Game Fly Fishing

3.8

(0.13)

4.1

(0.13)

4.2

(0.13)

3.5

(0.13)

3.8

(0.11)

3.5

(0.14)

4.3

(0.13)

Intermediate and 

Advanced Casting

3.8

(0.13)

4.0

(0.14)

4.3

(0.13)

4.1

(0.12)

3.8

(0.11)

4.1

(0.14)

4.3

(0.13)

Exotic Destinations

3.1

(0.12)

3.2

(0.14)

3.2

(0.14)

3.2

(0.13)

2.8

(0.13)

3.3

(0.13)

3.7

(0.13)

Field Problems

3.6

(0.13)

3.6

(0.13)

3.6

(0.13)

3.4

(0.12)

3.4

(0.13)

3.4

(0.13)

3.8

(0.13)

Advanced Fly Tying

3.4

(0.12)

3.7

(0.14)

3.9

(0.14)

3.6

(0.12)

3.4

(0.13)

3.6

(0.13)

4.1

(0.14)

There is a progressively higher interest level among all topics in Table 2.10 as 

fishing frequency increases, except for a drop in “Big Game Fly Fishing” among who 

reported fishing between once and twice monthly. Anglers who fish more would be the 

prime audience for education events that contain these intermediate fly-fishing topics.

Once anglers get a little bit of fly-fishing experience they appear to be more
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interested in “Big Game Fly Fishing”, “Intermediate and Advanced Casting” and 

“Advanced Fly Tying”. Anglers with more experience would be a ready and desirable 

audience for these three topics. Possible programming formats could include one-day 

clinics or multi-session workshops.

2.6 Application of Questionnaire Results

Prior to the 2004 academic year (AY), the only class I taught was the one 

(laboratory) credit (42-contact hour) Fundamentals o f Fly Fishing for UAF Summer 

Sessions. All UAF recreation courses are classified as laboratory class credits. In 

AY2004, UAF requested that I teach my fly-fishing class in the fall and spring terms. 

Because of the long Fairbanks winters, I could not employ the same lessons plans for the 

fall and spring classes as I did for the summer course. Community-based sport fishing 

programs like the one I was asked to build at UAF are multidisciplinary, and thus 

required an interdepartmental/interagency approach (Botts 1984). I utilized the results of 

the data presented in Sections 2.3, 2.4 and 2.5 to enhance these UAF sport fishing 

education classes and develop new offerings weekend (15-hour) non-credit workshops..

One example of this approach is a science-based workshop I piloted with the Murie 

Science and Learning Center (MSLC), Denali National Park and Preserve, Alaska in June 

2005. The MSLC program director was pleased enough with the program to renew its 

offering for 2006. MSLC staff requested a retooled curriculum with more hands-on 

science. I drafted a curriculum for third-party review in December 2005. The final draft 

was submitted for comment to MSLC in March 2006. The abbreviated approved 

curriculum is in Appendix 4. This revised lesson plan included application of physics to 

fly casting, aquatic ecology and how to use information from field investigations to help 

catch fish with flies. It also includes information for K-12 teachers to help them take the 

information learned from this workshop, use it to develop grade-appropriate lessons and 

have those lesson meet Alaska teaching content standards.

It should be strongly noted that every sport fishing class I teach with the University 

of Alaska employs the five Lessons in Appendix 4. For clarification, the MSLC program 

is about 15 hours long. My non-credit UAF Fly-Fishing Weekend focus workshop and
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the BOW programs I have partnered with and taught for the Hunter Heritage Foundation 

are also about 15 hours long. While my fall and spring UAF credit classes are 42 contact 

hours long, 24 hours are spent on fly tying. The remaining 18 hours are focused on fly 

fishing. Therefore, the students in these classes receive equivalent angling education 

experiences as the MSLC program participants. How I present these different events 

depends on where I teach the class, the time of year and the local water conditions.

2.7 Pre- and Post-Event Assessment Results and Discussion

To demonstrate that all of these programs I developed actually met participants’ 

needs, at the start of all University of Alaska (and collaborative program such as BOW) 

sport-fishing workshops and classes from MSLC course in 2005 through Spring 2007, 

every participant filled out a survey similar to the one found in Appendix 3, gauging their 

angling experience and knowledge of scientific concepts. Throughout the educational 

programs, discussions were held to help class members express their newly found 

knowledge in the arenas of biology, ecology and physics. Students also were given 

ample opportunity to practice and demonstrate new physical activity skills. At the end of 

the workshop or class, every participant again filled out a survey to gauge what was 

learned. These pre- and post-program assessments were gathered from 172 participants

during 14 events, compiled and evaluated. The science-related questions were extracted 

for further analysis with the following results:

• Before participating in a UAF fly-fishing education event, 54% of the students 

knew that many resident Alaskan freshwater sport fish eat microtines. 

Microtine is a general term for rodents of the subfamily Microtinae (family 

Muridae), which includes voles, lemmings and mole-voles. After attending the 

program, 82% of the students knew this fact.

• Before participating in a UAF fly-fishing education event, 88% of the students 

understood the difference between velocity and acceleration and how that 

applies to fly casting. After attending the program, 97% could explain this 

concept. However, many had trouble actually using this information to improve 

their casting.
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• Before participating in a UAF fly-fishing education event, 44% of the students 

knew that mosquitoes and stoneflies were dissimilar. After attending the 

program, 80% understood this facet of entomology.

• Before participating in a UAF fly-fishing education event, 63% of the students 

could name five fish species in their home area. After attending the program, 

97% could perform this task.

• Before participating in a UAF fly-fishing education event, 14% of the students

could name four orders of aquatic insects. After attending the program, 76%

could identify and differentiate between at least four orders of aquatic insect.

• Before participating in a UAF fly-fishing education event, 48% of the students

could list three essential items of freshwater fish habitat. After attending the 

program, 89% could list at least three aquatic environmental conditions that fish 

need in order to survive.

As presented in Appendix 3, some of the science-related questions asked of the 

participants during assessments were the true-false type. It could be argued that 

participants could have guessed the correct answers. Assessing the effects of guessing on 

true-false tests is a continuing problem in educational and psychological measurement 

(Wang and Calhoun 1997). The question of how to adjust for chance successes and 

guessing has plagued test makers from the very beginning of objective testing. After 

more than four decades of experience with true-false tests, test specialists still do not 

completely agree concerning this question (Lindquist 1951).

All groups who participated in these workshops made measurable progress in their 

understanding of biological, chemical and physical science concepts over the span of 

these outdoor education events. Moreover, participants showed that they were able to 

apply their newfound knowledge either by enhancing personal skills or, in the cases of 

the K-12 teachers in attendance, by developing grade-specific activities for their schools.
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Chapter 3 — Conclusions

Faculty developing general education sport fishing for-credit classes can approach 

this task from many different angles: science-related courses, business-related courses, 

classes designed for pure recreational value, and programs focusing on many other 

approaches. They also have the opportunity to build a base of students who may then 

branch off and take more classes in the sciences or other sport-fishing-related fields. 

Many post-secondary instructors who teach personal enrichment events find after 

developing their initial course that students come back, asking the instructors to design 

more advanced offerings. This clearly demonstrates the potential popularity of 

intermediate to advanced-level recreation courses.

At post-secondary institutions where they are integrated into a certificate or degree 

program in outdoor education/leadership, sport-fishing classes achieve a level of stability 

not seen on most campuses. Sport-fishing faculty in general face many challenges 

including lack of funding, lack of respect among other faculty, lack of adequate facilities 

and equipment, and potential conflicts of interest with the sport-fishing industry.

My research shows that the largest target audience for fly-fishing education classes 

is anglers under 55 years of age with less than three years angling experience who plan to 

fish less than twice a month. These potential participants want to study preparatory 

topics that will allow them to keep up, or continue, with the sport once they complete the 

educational event. They strongly desire to learn practical angling skills that will help 

them catch more fish. Potential participants also desire scientific information that relates 

to fly fishing. They are less interested in learning about laws, regulations, conservation 

and ethics. While these are topics that responsible educators would include in well- 

rounded programs, these principles would best be taught as part of a package that 

includes activities designed to help anglers to improve their skills.

I found that the survey respondents placed a high value on preparatory skills such 

as fly casting, knot tying, tackle preparation and fly selection. In terms of curriculum 

development, all four of these topics should be included in any adult fly-fishing program.
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Respondents also placed a high value on learning practical fly-fishing skills. Any agency 

or group that is trying to present conservation information or environmental stewardship 

information within a fly-fishing clinic should strongly consider incorporating topics that 

would help flyfishers catch more fish.

For the most part, there is no gender or age gap in terms of popularity of fly-fishing 

and aquatic education topics. It could be argued that different program formats may 

attract either more women or more men or specific age groups, but this study strongly 

suggests that all groups desire basic fly-fishing skills training and aquatic education.

After incorporating the study data results into my UAF sport-fishing education 

offerings, I saw an increase in educational event enrollments from an average of eight 

registrants in 2003 to 18 students in 2008. During the same period of time, the amount I 

advertised for these classes actually decreased. I looked at other possible causes for this 

rise such as an increase in military population. As I researched my previous class 

enrollments, I did not find a higher percentage of military-affiliated registrants in 2008 

than I had in 2003. However, I could not attribute this increase solely to the curriculum 

changes. Other possible factors could have been overall increases in UAF enrollments, 

economic downturns, etc.

My course and workshop participants made measurable increases in their 

understanding of biological, chemical and physical science concepts over the span of 

these educational events. They also showed that they were able to apply this newfound 

knowledge either by enhancing personal skills or, in the cases of K-12 teachers in 

attendance, by developing grade-specific activities for their schools. I believe I answered 

the question, “am I  teaching adults the fly-fishing topics they wish to learn so that they 

are willing to invest their time and money both on my class and this activity ?”

In the spring of 2008, the Applied Business department head unveiled a new 

concentration area for students seeking an Associate of Applied Business degree: 

Recreation and Guiding Management. Between 2005 and 2007, I met with Tanana 

Valley Campus representatives to develop a one-year certificate and two-year associate’s 

degree in an outdoor recreational field using my study results as a basis. Under the
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approved study plan, students could apply the credits earned in my UAF fly-fishing class 

directly to a degree program. My UAF classes now serve three primary user groups:

a) Those students wishing to graduate with a certificate or degree and move 

into the workforce in an area related to this program.

b) Primary- and secondary- school teachers seeking professional development 

and enhancement of grade-specific curricula.

c) Members of the general public seeking personal enrichment and/or shared 

family experiences.

Currently, I teach a 15-hour, non-credit workshop in the summer and the 42-hour, 

1-credit recreation class each fall and spring term for UAF. In cooperation with MSLC 

and the University of Alaska Anchorage (UAA), I teach the 20-hours The Science o f Fly 

Fishing workshop. This program can be taken for UAA post-graduate credit. In the near 

future, I would like to develop a UAF class for educators that gives them the tools to 

teach aquatic resource education at their respective grade levels.

In terms of proposed future research, I would like to survey Alaska’s primary and 

secondary school teachers to gauge what continuing education programs they would 

willing to attend in order to teach aquatic education topics, including sport fishing, at 

their respective grade levels.



44

Literature Cited

ADF&G (Alaska Department of Fish and Game) Division of Sport Fish. 2009. 

Economic impacts and contributions of sport fishing in Alaska. ADF&G, Anchorage, 

Alaska.

AFS (American Fisheries Society). 2006. Guide for authors. Transactions of the 

American Fisheries Society. 135:269-75.

Athman, J. A. and M. C. Monroe. 2001. Elements of effective environmental education 

programs. Pages 37-48 in A. J. Fedler, editor. Defining best practices in boating, 

fishing, and stewardship education. Recreational Boating and Fishing Foundation, 

Gainesville, Florida.

Beck, C. 1996. Cathy Beck’s fly-fishing handbook. Lyons & Burford, New York.

Botts, L. 1984. Symposium summary, Pages 284-88 in L. J. Allen, editor. Urban fishing 

symposium proceedings. American Fisheries Society, Bethesda, Maryland.

Crawford, D. W., E. L. Jackson, and G. Godbey. 1991. A hierarchical model of leisure 

constraints. Leisure Sciences. 13:309-20.

Fedler, A. J. 2001. Framework for best practices recommendations. Pages 4-17 in A. J. 

Fedler, editor. Defining best practices in boating, fishing, and stewardship education. 

Recreational Boating and Fishing Foundation, Gainesville, Florida.

Humprey Lueck, D. and C. L. Thomas. 1996. Becoming an Outdoors-Woman instructor 

orientation manual. University of Wisconsin-Stevens Point College of Natural 

Resources, Stevens Point, Wisconsin.

Hutt, C. P., and J. R. Jackson. 2008. Implications of angler motivation and preferences 

for urban fisheries management, Pages 63-76 in R. Eades, J. Neal, T. Lang, K. Hunt and 

P. Pajak, editors. Urban and community fisheries programs: development, management, 

and evaluation. American Fisheries Society, Symposium 67, Bethesda, Maryland.

Kreh, B. 1999. Presenting the fly. The Lyons Press, New York.



45

Kuehn, D. 2003. Sportfishing: a study and life stage along New York’s eastern Lake 

Ontario coast. New York Sea Grant, Syracuse, New York.

Kyte, A. 1987. Fly fishing: simple to sophisticated, second edition. Leisure Press, 

Champaign, Illinois.

Lee, D. 1982. Fly fishing: a beginner’s guide. Prentice-Hall, Inc., Englewood Cliffs, 

New Jersey.

Leisure Trends Group. 2006. Outdoor recreation participation study, eighth edition for 

year 2005: trend analysis for the United States. Outdoor Industry Foundation, Boulder, 

Colorado.

Leonard, J. 2007. Fishing and hunting recruitment and retention in the U.S. from 1990 

to 2005: addendum to the 2001 national survey of fishing, hunting and wildlife-

associated recreation. U.S. Fish & Wildlife Service, Division of Federal Assistance, 

Arlington, Virginia.

Lindquist, E. F. 1951. Educational measurement. American Council on Education. 

Washington, DC.

Louv, R. 2005. Last child in the woods: saving our children from nature-deficit

disorder. Algonquin Books, Chapel Hill, North Carolina.

Madonna, J. A. 1995. New approaches in vocational, technical and continuing 

geoscience education. Doctoral dissertation. University of Tasmania Hobart, Tasmania, 

Australia.

Marynowski, S. 2006. Best practices guide to program evaluation for aquatic education. 

Pandion Systems, Inc., Gainesville, Florida.

Neal, J. W., and R. T. Eades. 2008. Urban and community fisheries programs: 

development, management, and evaluation -  a summary. Pages 455-463 in R. Eades, J. 

Neal, T. Lang, K. Hunt and P. Pajak, editors. Urban and community fisheries programs: 

development, management, and evaluation. American Fisheries Society, Symposium 67, 

Bethesda, Maryland.



46

Pesavento, L. 2003. Leisure education in the schools. American Association for Leisure 

and Recreation, Reston, Virginia.

Rotman, E. 2006. Community-based angler/aquatic education programs. California 

Department of Fish and Game, Yountville, California

Schwiebert. E. 1983. Trout strategies. E.P. Dutton, Inc., New York.

Walker, D. F. and J. F. Soltis. 2004. Curriculum and aims. Teachers College Press, 

New York.

Wang, J. and G. Calhoun. 1997. A useful function for assessing the effects of guessing 

on true-false and multiple-choice tests. Educational and Psychological Measurement, 

57:179-185.

Widmar, M. 2004. Leisure time. University of Utah, Salt Lake City.

Whitlock, D. 1996. L.L. Bean fly fishing handbook. The Lyons Press, New York.

Woods, C. 1981. The fly fisherman’s streamside handbook. Ziff-Davis Publishing 

Company, New York.

Zeigler, E. 2002. Whatever happened to "the good life"? Trafford Publishing, London, 

Ontario, Canada.



47

Appendices

Appendix 1 — Copy of UAF Institutional Review Board (IRB) Study Approval



48

Age (check one): 18 to 34  .........35 to 54 .......... over 55 ...........
Sex: m ale...............female............

This describes my fly-fishing experience (check one):
none ...................... 0 - 1 y rs . 1 - 3 y rs ....................
4 to 6 years................7 - 10 y rs   11 - 15 yrs   16 - 20 y rs ............. over 25 . _

Appendix 2 — Research Questionnaire

ADULT FLY-FISHING EDUCATION GENERAL PUBLIC QUESTIONNAIRE

I fish this many days a year (check one):
under 13 13 to 26 26 to 52 over 52

Your evaluation of each subject may range on a scale from unimportant (1) to important 
(5). Please circle the number which best identifies your level of interest in these areas. 
Thank you.

unimportant-------------- important
1) FLY FISHING TACKLE SIMPLIFIED 1 2 3 4 5

A ten-hour course on how to select the necessary fly rods, 
fly lines, reel, leaders and accessories for the fish species 
sought. Students will also assemble an entire basic fly
fishing outfit.

2) FLY FISHING KNOTS & KNOT TYING 1 2 3 4 5
A two-session laboratory exercise designed to teach 
students the most common knots used in fly-fishing; have 
students practice the knots with colored cords; and finally, 
have students tie knots and build leaders with the 
appropriate media.

3) A GENERAL DISCUSSION OF FLY SELECTION 1 2 3 4 5
A one-session event covering the different types of 
traditional fishing flies and their use. By the end of the 
session, students should be able identify 20 different fly 
patterns.

4) BASIC FLY CASTING 1 2 3 4 5
Three sessions covering the fundamental theory and 
practical aspects of fly-casting. Students participate in 
basic fly casting yarn drills, and in casting a fly line (with 
fly) reasonably straight and accurately on moving and still 
waters.

5) FISHING LAWS, REGULATIONS &
MANAGEMENT 1 2 3 4 5

A class covering local and regional angling laws, 
regulations and enforcement. Principles of regional and 
local fisheries management will also be covered in this 
class.
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6) FLY FISHING TACKLE CARE & REPAIR 1 2 3 4 5
A class covering how to properly service and repair fly
fishing tackle.

7) ENTOMOLOGY FOR THE ANGLER 1 2 3 4 5
A course of study on the interaction between aquatic 
insects, fish and fly-fishing. Students sample local waters 
for aquatic insects.

8) ICHTHYOLOGY FOR THE ANGLER 1 2 3 4 5
A class covering the biology and ecology of local and 
regional fish. Topics also include environmental and 
habitat considerations.

9) FINDING FISH IN MOVING AND STILL WATERS 1 2 3 4 5
A class covering water flow, underwater structure, fish 
hiding places, feeding lanes and cover in both moving and 
still waters.

10) FLY-FISHING HISTORY AND LITERATURE 1 2 3 4 5
A course covering the recorded history of fly-fishing and 
its associated literature.

11) WET FLY AND STREAMER TECHNIQUES 1 2 3 4 5
A class covering introductory angling tactics including, 
wading, approaching, presentation, hooking, playing, 
landing and releasing fish using a wet fly and/or 
streamer.

12) DRY FLY FISHING 1 2 3 4 5
A class covering surface angling tactics including, 
wading, approaching, presentation, hooking, playing, 
landing and releasing fish using a dry flies in moving and 
still waters.

13) NYMPHING 1 2 3 4 5
A class covering subsurface angling tactics including, 
approaching, presentation, hooking, playing, landing and 
releasing fish using a nymph and egg imitations in 
moving and still waters.

14) USING WATERCRAFT IN FLY FISHING 1 2 3 4 5
A multi-session class covering the principles of 
watercraft safety, hypothermia, types of watercraft used 
for fly-fishing and their application, U.S. Coast Guard 
and regional water craft regulations with a practical on- 
the-water laboratory exercise.

15) WARMWATER FLY FISHING 1 2 3 4 5
A class covering tackle selection, angling tactics 
including, fly selection presentation, hooking, playing, 
landing and releasing warm water game fish in moving 
and still waters.
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16) FLY FISHING FOR BIG GAME FISH
A multi-session course covering tackle selection, angling 
tactics including, fly selection, presentation, hooking, 
playing, landing and releasing fish such as pike, salmon 
and salt-water species.

17) INTERMEDIATE AND ADVANCED CASTING
Three-session classes covering specialized casting 
subjects such as double hauling, spey casting, and casts 
for catching fish holding in difficult lies.

4 5

4 5

18) FLY-FISHING ETHICS AND ETIQUETTE
A seminar on the ethics questions of fly-fishing to 
include waterside etiquette and manners to other water 
users.

4 5

19) FROM STREAM TO SKILLET
A hands-on class which covers the safe handling of the 
catch, fish cleaning and various preparation and 
preservations methods. Food-borne illnesses will receive 
special attention in this class.

20) FLY FISHING DESTINATIONS
A seminar or series of seminars covering exotic fly
fishing destinations around the globe, the quarry at each 
location, and the recommended tackle and flies.

4 5

4 5

21) FLY FISHING FIELD PROBLEMS
A practical week-long applied field course working on 
the water evaluating the habitat, entomology and fishing 
situations then applying that knowledge to catching fish 
on the fly. Insect collecting, field fly-tying and journal 
writing is featured.

4 5

22) ELEMENTARY FLY TYING
A fifteen-hour introductory course on making one’s own 
fishing flies. Topics include fly tying tools, material, 
hooks, use of weight, and basic fly tying techniques.

23) TYING DRY FLIES
A fifteen-hour in-depth course tying different dry flies 
such as humpies, wulffs, upright divided wings, 
comparaduns and parachute patterns.

24) ADVANCED FLY TYING
A special topics class that may cover one or more of the 
following: synthetic materials, exotic materials, Atlantic 
salmon flies, steelhead flies, foam flies, epoxy use, etc.

25) ROD BUILDING
A multi-session hands-on course teaching students to 
build their own fly rods.

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
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Would you be interested in taking a fly-fishing course if it were offered in your 
community?

Please check one: Y es.....  No ,

If Yes, what distance away from your town would you consider appropriate?
 5 miles or less
 5 to 30 miles
 30 to 100 miles
 Statewide

Also, what length of course would you consider taking?
 one day
 a weekend
 a week-long course in the evenings
 a short course (two to six weeks)

Are there other fly-fishing topics you feel appropriate that are not listed here? If so 
please list them .................................................................................................................



Appendix 3 — Sample Adult Aquatic Education Assessment Form

The Science Behind Fly Fishing
Taught by Shann Paul Jones for the Murie Center - Assessment 

Name:______________________________ Date:____

TRUE OR FALSE ? TRUE

1. Fish are opportunistic and will feed on terrestrial (land) mammals ( )
that swim in the water.

2. The species of fish sought governs the choice of fly which in turn, ( )
eventually determines rod weight.

3. The faster someone moves the fly rod, the further his/her cast will go. ( )

4. Fishing flies are attached directly to the fly line. ( )

5. Mosquitoes are very closely related to stoneflies, and the flies ( )
which imitate both are nearly identical.

SHORT ANSWER QUESTIONS - ASSESSMENT
1. List five fish species found within Interior Alaska.

2. List the three criteria that make a good dry fly for Interior Alaska fly-fishing.

3. List four orders of aquatic insects found in most waters (common names are okay)

4. List the three conditions that fish desire in their aquatic environment.
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FALSE

( )

( )

( )

( )

( )
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ESSAY QUESTIONS — ASSESSMENT

A. Describe the level and breadth of your fly-fishing and/or other fishing experience 
and expertise.

B. Discuss what you hope to learn in this class. Do you have any goals which you 
would like the instructor to help you with?

C. Do you have your own fly rod, fly line and/or fly reel?
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Appendix 4 — Lesson Plan for Science o f Fly Fishing Course at the Murie Science and 
Learning Center

Lesson 1: Kinesthetic Physics of Casting 

Materials:
Fly rods, fly reels, fly line, monofilament fishing line (20, 12, & 6 pound), casting 

targets fingernail clippers, rulers and de-barbed flies.

Objectives (including new skills and vocabulary):
1) Students will become learned in the basic equipment terminology (e.g., fly rod, 

reel, line, leader, flies, etc). A fly-fishing glossary is provided in Appendix I.

2) Students will better understand mathematical facts, concepts, principles and 
theories (Alaska Math Content Standard “A”).

3) Students will better understand and be able to use a variety of problem solving 
strategies (Alaska Math Content Standard “B”).

4) Students will be able to build their own tapered leaders from monofilament 
fishing line, and be able to rig their own fly rods for fishing.

5) Students will understand the basic physics principles behind fly casting, and be 
able to explain it to someone else.

6) Students will better understand and be able to apply the concepts, models, 
theories, universal principle, and facts that explain the physical world (Alaska 
Science Content Standard “B”).

7) Students will better understand and be able to use appropriate methods to define 
and explain mathematical relationships (Alaska Math Content Standard “C”).

8) Students will better use logic and reason to solve mathematical problems 
(Alaska Math Content Standard “D”).

9) Students will be able to fly cast reasonably straight to 33 feet (10 meters). 

Teaching Procedures (Knot Tying and Leader Building):

Knot Tying Procedure:
1) Instructor shows visual of knot.
2) Instructor demonstrates knot, gives tips.
3) For each knot, students practice using thick colored cord(s).
4) Move on to the next knot, repeat steps 1-4.
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Order of knots to be tied:
a) Surgeon’s Loop
b) Loop-to-loop connections
c) Duncan Loop
d) Surgeon’s knot
e) Improved clinch knot
f) Trilene knot
g) Blood knot

Leader building procedure (for floating fly line):
1) Take a 3.5-foot piece of 20-pound monofilament and tie an end loop on one 

end. The end loop should be as long as about half the length of an index 
finger.

2) Take a 2-foot piece of 12-pound monofilament and tie it to other end of the 
20-pound section using a blood knot.

3) Take a 2-foot piece of 6-pound monofilament and tie it to other end of the 12- 
pound section using a Surgeon’s knot.

Note: for a sink-tip or sinking fly line, halve the above section lengths

Selected Lessons in Mathematics and Physics Derived from Fly-Casting

Fly-fishing differs significantly from other forms of sports fishing largely due to the 
equipment that the angler employs. In fly-fishing, an angler casts a lightweight artificial 
fly by using the distributed weight of the fly line. The motion of the fly line is controlled 
in part by the motion of the fly rod (i.e., by the angler) as well as by other forces 
including air drag, gravity and line tension. The casting action is achieved by establishing 
a nonlinear wave, simply referred to as a loop, which propagates along the line. 
Ultimately, this loop reaches the end of the fly line where it unrolls on or near the surface 
of the water. By contrast, in spin or bait fishing, an angler casts a lure/bait/weight that 
has significant weight compared to the line to which it is attached. In this instance, the 
lightweight line remains largely straight and is simply pulled from a reel under tension.

Lesson 1: Dimensional Analysis (this lesson helps to meet the 2005 Alaska Math 
Content Standards “A ” & “B ”)

Dimensional analysis, sometimes referred to as unit analysis, is a mathematical 
technique often employed by scientists to convert units from metric to English (and vice 
versa), and to change the units of their measurements. The following example deals with 
fly lines weights. As stated before, in fly-casting the line has the mass and is the object 
being cast. The fly and leader are both just along for the ride. In the 1960’s, the 
American Fly Tackle Manufactures Association (AFTMA) established a uniform system 
for sizing fly lines. An abbreviated chart appears below:



56

Fly Line Size Weight in Grains (for the first 30 feet)
4 120
5 140
6 160
7 185
8 210
9 240
10 280

Not many people use grains in daily measurement. The underlying principle of 
dimensional analysis holds that all numbers can be multiplied by 1 or any fraction that 
equals 1. Therefore, the first 30 feet of a 5-weight line fly line weighs:

0.064799 grams
140 grains x ------------------------------------  = 9.07 grams

1 grain

Lesson 2: Gravity (this lesson helps to meet the 2005 Alaska Math Content Standards 
“A " though “C", and 2005 Alaska Science Content Standard “B".)

To restate a previous point, good casting requires quick movements. Another term 
for this would be acceleration. To make a good cast, the student must overcome the 
force of gravity, which is defined as:

F g  = M x Ag ; where,

F g  is the force of gravity measured in Newtons (N)

M is the mass of the object measured in kilograms

A g  is the acceleration due to gravity which is defined as 9.81 meters per
squared second (m/s2)

Now, using the example of a 5-weight fly line, students can determine the force of 
gravity imparted on that line. First, they must convert the mass of the fly line to 
kilograms using dimensional analysis:

Then:
Fg  = M x Ag

F g  = 0.00907 kg x 9.81 m/s2

Fg  = 0.0889 N of force imparted on the fly line.
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So in order to begin to make a good cast, students must overcome the force of 
gravity. Since the mass of the fly line won’t significantly change, the students must 
accelerate the fly line. It must be noted that speed does not equal acceleration. Speed is a 
velocity vector that describes distance traveled per unit time such as miles per hour or 
meters per second (m/s). On the other hand, acceleration is different. It describes 
distance traveled per time squared (m/s2).

Lesson 3: Torque (This lesson helps to meet the 2005 Alaska Math Content Standards 
“A ” though “D ”, and 2005 Alaska Science Content Standard “B ”.)

Fly-casting students often ask, “how much wrist should I put into it?” This really 
becomes a physics problem regarding torque. If the fly rod is treated as a third-class 
lever, then one part of the ‘wrist’ question can be logically answered. Torque is defined 
as:

Tr  = Lr  x Fc ; where,

Tr  is the torque created by the fly rod measured in Newton-meters (Nm)
Lr  is the length of the lever (rod) from the fulcrum to the tip in meters
Fc  is force caster is exerting on the lever (rod) measure in Newtons

First have the students find the length of the fly rod. This is usually found just 
forward of the cork handle along with other information such as the proper weight line to 
cast with the rod. Then have the students convert the rod length to meters by dimensional 
analysis:

0.3048 meters
8.5 feet x ------------------------------------------  = 2.59 meters

1 feet

For this example, Fc  is assumed to be 1 Newton. For the first torque calculation 
have the students use the full length of the rod:

Tr  = Lr  x Fc  or,

Tr  = 2.59 m x 1 N = 2.59 N-m of torque produced

Next have the students work in pairs with our student griping the rod as s/he would 
cast it, and the other student measure from the butt of the rod to the student’s wrist. This 
example will demonstrate the reduction in torque when students bend their wrists while 
casting. Teachers can explain that they are effectively shortening the lever in the “wrist 
bending example”:

Tr  = 2.45 m x 1 N = 2.45 N-m of torque produced when the wrist bends
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Then, if students watch each other to ensure they keep their wrists stiff while 
casting and rotate their casting elbows they will effectively lengthen their lever (rods):

Tr = 2.74 m x 1 N = 2.74 Nm

of torque produced when the elbow is used instead of the wrist during the cast. 

Assessment:
For the instructor to access comprehension, retention and competence:
1) Students will take a quiz (questionnaire) at the beginning of the Lesson to gauge 

their knowledge about aquatic science and sport fishing terminology. There 
will be a follow-up comprehensive test (questionnaire) at the end of Lesson 5.

2) Students will present both their tapered leaders they built from monofilament 
fishing line, and their own rigged fly rods ready for fishing.

3) Students will verbally explain one of the basic physics principles behind fly 
casting to their colleagues.

4) Five casting targets will be placed at various distance intervals between 20 and 
40 feet. Students will hit three of five targets with a cast fly.

Lesson 2: Angling and Entomology

Materials:
Fly rods, fly reels, fly line, built leaders from Lesson 1, fingernail clippers, fishing 

flies, kick nets, minnow traps, fly boxes filled with sample flies, hip waders, field books 
and writing implements.

Objectives (including new skills and vocabulary):
1) Students will become knowledgeable about the fish in the local area, their life 

cycles and what they eat.

2) Students will understand and apply the processes and applications of scientific 
inquiry (Alaska Science Content Standard “A”).

3) Students will understand and apply the concepts, models, theories, facts, 
evidence, systems, and processes of life science (Alaska Science Content 
Standard “C”).

4) Students will learn how to use kick nets and minnow traps to collect aquatic 
invertebrates and forage fish.

5) Students will be able correlate certain fish foods to certain fishing flies for the 
purposes of angling selection.
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6) Students will be able to differentiate from the four basic kinds of flies (wet, dry, 
streamer and nymph), and be able to explain what each mimics.

7) Students will be able to roll (or flip) cast their fly in small stream and retrieve it 
for the next cast.

Teaching Procedures (local fisheries knowledge & sample collection):

Upon arrival at the field site, students will be paired off and issued aquatic insect 
sampling sets. They will record notes in their field books while on the stream to include:

1) A physical description of the stream. How fast is the water moving, and how 
turbulent is it? How many riffles are there? Estimate its width and depth. Is it 
a straight channel, or does it meander in S-curves?

2) What is the bottom like? Is it cobbled, sandy, or bedrock? Are there algae or 
weeds? Is it concreted, rocky or loose sediment?

3) What kind of cover is available for animals? Are there permanent snags or 
rocks that slow currents and provide a place to hide from predators?

4) What is the stream bank like? Is it sandy or rocky? Does it appear to be 
eroding? Is there a vegetated overhang to hold insects or provide cover? Are 
there shading trees on the bank? Are there any artificial structures, like 
concrete, rip rapp, culverts?

5) What, if any, evidence of human activity do you see? Can you see trash or 
fishing tackle? Can you hear a highway? Do you see erosion that might be 
evidence of grazing cattle? How wide a buffer of vegetation does the stream 
have outside the banks?

6) Does the stream smell clean or stagnant? Note any “off” or sulfurous odors.
How have different insects adapted for life in the water?

Before overturning rocks and using kick nets and screens, students should take time 
to look into the water to look for invertebrates. To get samples from rocks and the 
substrate, students should remove the rock, put it in the aquatic sampling basin and rinse 
the rock off. Then they can see the invertebrates without undue disturbance to the 
stream. All invertebrates shall be returned to the stream after the session is done.

Teaching Procedures (fly selection):

Students will be paired off and will receive a sample box of 24 fishing flies. They 
are not to open this box until the instructor says to. The group will be assembled in an 
informal lecture-style where the instructor will go through the four main types of fishing 
flies, what fish food they imitate, and how they can be fished. Upon completion of the 
above exercise, students will return to the fly sample kits to the instructor, rig up their fly
fishing gear, and angle for the rest of the lesson focusing on roll casting.
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Teaching Procedures (roll casting):

The roll cast can be the beginning angler’s best friend. As most flies fished in 
Alaska are large and subsurface, it isn’t crucial for the beginner to look like s/he just 
walked off the set of A River Runs Through It. Basically, the difference between the roll 
and overhead casts is that the roll cast features a very slow back cast, with a distinct 
pause at the end. To make a roll cast:

1) Begin with the rod tip parallel to the water's surface.

2) Lift the casting arm up-and-back, going slowly and smoothly, allowing the line 
to slide across the water toward shore.

3) Tip the casting elbow back until the rod is in the one o'clock position and the 
line hangs by the body.

4) Make a chopping motion forward to roll the line out in front of the water. Stop 
high to aerialize the line. Stop low to keep it on the water.

Assessment:
For the instructor to access comprehension, retention and competence:

1) Students will present field books stating the raw data from their sample collection 
efforts to include the physical description of the stream and the shore/bank areas.

2) Students will verbally explain entomological principles behind fly selection, and 
debate them with their colleagues.

3) The instructor will approach each student and ask her/him to roll cast his/her fly and 
hit a target in the water (rock). Students will hit three of five targets with a wet fly.

Lesson 3: Stream Ecology

Materials:
Fly rods, fly reels, fly line, built leaders from Lesson 1, fingernail clippers, fishing 

flies, stream thermometers, pH meters or paper, dissolved oxygen meters, hip waders, 
field books and writing implements.

Objectives (including new skills and vocabulary):
1) Students will become knowledgeable about how stream chemistry impacts a 

fishery. They will also be able to discuss natural and man-made conditions that 
impact the quality of a stream fishery (positively or negatively).

2) Students will understand and apply the processes and applications of scientific 
inquiry (Alaska Science Content Standard “A”).
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3) Students will understand and apply the concepts, models, theories, universal 
principles and facts that explain the physical world (Alaska Science Content 
Standard “B”).

4) Students will understand and apply the concepts, models, theories, facts, 
evidence, systems, and processes of life science (Alaska Science Content 
Standard “C”).

5) Students will understand and apply the concepts, processes, theories, models, 
evidence, and systems of earth and space sciences (Alaska Science Content 
Standard “D”).

6) Students will learn how to use stream thermometers, pH meters (or paper) and a 
dissolved oxygen sensor.

7) Students will understand the dynamic and interactive natural forces that shape 
the Earth’s environments (Alaska Geography Content Standard “C”).

8) Students will be able to associate the ecological parameters measured in 
Objective #2 to a reasoned discussion of Alaskan water quality issues.

9) Students will better understand the relationships among science, technology and 
society (Alaska Science Content Standard “E”).

10) Students will think logically and reflectively in order to present and explain 
positions based on relevant and reliable information (Alaska English/Language 
Arts Content Standard “D”).

11) Students will be able to overhead cast a dry fly to a target in the water, maintain 
a drag-free float for two seconds and retrieve the fly for the next cast.

Teaching Procedures:
Upon arrival, students will be paired off and issued aquatic insect sampling sets, pH 

meters (or paper) and stream thermometers. The instructor will meet with each group to 
use the dissolved oxygen sensor. They will record notes in their field books while on the 
stream including:

1) A physical description of the stream. How fast is the water moving, and how 
turbulent is it? How many riffles are there? Estimate its width and depth. Is it 
a straight channel, or does it meander in S-curves?

2) What is the bottom like? Is it cobbled, sandy, or bedrock? Are there algae or 
weeds? Is it concreted, rocky or loose sediment?

3) Temperature, pH and dissolved oxygen measurements .

4) Any aquatic invertebrates seen.

5) What kind of cover is available for fish? Are there permanent snags or rocks 
that slow currents and provide a place to hide from predators?
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6) What is the stream bank like? Is it sandy or rocky? Does it appear to be 
eroding? Is there a vegetated overhang to hold insects or provide cover? Are 
there shading trees on the bank? Are there any artificial structures, like 
concrete, rip rapp or culverts?

7) What, if any, evidence of human activity do you see? Can you see trash or 
fishing tackle? Can you hear a highway? Do you see erosion that might be 
evidence of human activity? How wide a vegetative buffer does the stream?

8) Does the stream smell clean or stagnant? Note any “off” or sulfurous odors.

Upon completion of the above exercise, students will return to the instructor, rig up 
their fly-fishing gear, and angle for the rest of the lesson focusing dry fly fishing.

Assessment:
For the instructor to assess comprehension, retention and competence:

1) Students will present field books stating the raw data from their sample 
collection efforts to include the physical description of the stream and the 
shore/bank areas.

2) Students will verbally explain the physical and chemical factors that impact 
water quality in group discussion. They will also discuss natural and human 
disturbances that positively and negatively impact water quality.

3) The instructor will approach each student and ask her/him to overcast cast 
his/her dry fly and hit a target in the water such as a rock. Students mend the fly 
line to ensure the fly drifts drag free for two seconds.

Lesson 4: Hydraulics and Fish Habitat

Materials:
Fly rods, fly reels, fly line, built leaders from Lesson 1, fingernail clippers, fishing 

flies, stream thermometers, pH meters or paper, dissolved oxygen meters, hip waders, 
field books and writing implements.

Objectives (including new skills and vocabulary):
1) Students will become familiar with the general types of moving and still water 

fish holding areas.

2) Students will understand and apply the processes and applications of scientific 
inquiry (Alaska Science Content Standard “A”).

3) Students will understand and apply the concepts, models, theories, universal 
principles and facts that explain the physical world (Alaska Science Content 
Standard “B”).
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4) Students will understand and apply the concepts, models, theories, facts, 
evidence, systems, and processes of life science (Alaska Science Content 
Standard “C”).

5) Students will understand and apply the concepts, processes, theories, models, 
evidence, and systems of earth and space sciences (Alaska Science Content 
Standard “D”).

6) Students will learn how to identify different fish cover in the field in streams.

7) Students will understand the dynamic and interactive natural forces that shape 
the Earth’s environments (Alaska Geography Content Standard “C”).

8) Students will be able to roll cast a streamer fly to a target in the water, have it 
drift past a potential fish holding lie, and perform a 10-foot strip retrieve.

9) Students will understand the basic principles of hooking, playing, landing and 
releasing a fish caught on the fly.

10) Will better understand the dynamic relationships among scientific, cultural, 
social, and personal perspectives (Alaska Science Content Standard “F”).

Teaching Procedures:
Upon arrival, students will be paired off and issued aquatic insect sampling sets, pH 

meters (or paper) and stream thermometers. The instructor will meet with each group to 
use the dissolved oxygen sensor. They will record notes in their field books while on the 
stream to include:

1) A physical description of the stream. How fast is the water moving, and how 
turbulent is it? How many riffles are there? Estimate its width and depth. Is it 
a straight channel, or does it meander in S-curves?

2) What is the bottom like? Is it cobbled, sandy, or bedrock? Are there algae or 
weeds? Is it concreted, rocky or loose sediment?

3) What kind of cover is available for animals? Are there permanent snags or 
rocks that slow currents and provide a place to hide from predators?

4) What is the stream bank like? Is it sandy or rocky? Does it appear to be 
eroding? Is there a vegetated overhang to hold insects or provide cover? Are 
there shading trees on the bank? Are there any artificial structures, like 
concrete, rip rapp, culverts?

5) What, if any, evidence of human activity do you see? Can you see trash or 
fishing tackle? Can you hear a highway? Do you see erosion that might be 
caused by human activity? How wide a vegetation buffer does the stream have?

6) Does the stream smell clean or stagnant? Note any “off” or sulfurous odors. 
How have different insects adapted for life in the water?

7) Temperature, pH and dissolved oxygen measurements.



64

8) List any aquatic invertebrates seen.

Assessment:
For the instructor to assess comprehension, retention and competence:

1) Students will present field books stating the raw data from their sample 
collection efforts to include the physical description of the stream and the 
shore/bank areas.

2) Students will verbally explain the different moving water habitats found at this 
site during a roundtable discussion. They will also discuss the places within the 
sites that would be most likely to hold fish.

3) The instructor will approach each student and ask her/him to roll cast a streamer 
fly to a target in the water, have it drift past a potential fish holding lie, and 
perform at least a 10-foot strip retrieve.

4) Students will discuss among their peers the basic principles of hooking, playing, 
landing and releasing a fish caught on the fly.

Lesson 5: Stillwater Limnology

Materials:
Fly rods, fly reels, fly line, built leaders from Lesson 1, fingernail clippers, fishing 

flies, stream thermometers, pH meters or paper, dissolved oxygen meters, hip waders, 
field books and writing implements.

Objectives (including new skills and vocabulary):

1) Students will learn how to identify different fish cover in the field in still water.

2) Students will understand and apply the processes and applications of scientific 
inquiry (Alaska Science Content Standard “A”).

3) Students will understand and apply the concepts, models, theories, facts, 
evidence, systems, and processes of life science (Alaska Science Content 
Standard “C”).

4) Will also better understand the dynamic relationships among scientific, cultural, 
social, and personal perspectives (Alaska Science Content Standard “F”).

5) Students will be able to overhead cast a nymph fly into a deep pond hole, have it 
sink to a potential fish depth, and perform a 20-foot strip hand twist retrieve.

6) Students will learn the concepts of how to kill, clean, prepare and preserve their 
catch.

7) Students will think logically and reflectively in order to present and explain 
positions based on relevant and reliable information (Alaska English/Language 
Arts Content Standard “D”).
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Teaching Procedures:
Upon arrival, students will be paired off and issued aquatic insect sampling sets, pH 

meters (or paper) and stream thermometers. The instructor will meet with each group to 
use the dissolved oxygen sensor. Students will record notes in their field books while at 
the pond to include:

1) A physical description of the pond. Estimate its width and depth. Is it a straight 
channel, or does it have points and coves

2) What is the bottom like? Is it cobbled, sandy, or bedrock? Are there algae or 
weeds? Does it have a lot of detritus or is it barren?

3) What kind of cover is available for fish? Are there permanent snags, logs, weed 
beds or rocks that allow forage fish a place to hide from predators?

4) What is the pond bank like? Is it steep or shallow? Does it appear to be 
eroding? Is there a vegetated overhang to hold insects or provide cover? Are 
there shading trees on the bank? Are there any artificial structures, like 
concrete, rip rapp, culverts?

5) What, if any, evidence of human activity do you see? Can you see trash or 
fishing tackle? Can you hear a highway?

6) Temperature, pH and dissolved oxygen measurements.

7) Any aquatic invertebrates seen.

Assessment:
For the instructor to assess comprehension, retention and competence:

1) Students will present field books stating the raw data from their sample 
collection efforts to include the physical description of the stream and the 
shore/bank areas.

2) Students will verbally explain the different still water habitats found at this site 
during a roundtable discussion. They will also discuss the places within the site 
that would be most likely to hold fish.

3) The instructor will approach each student and ask her/him to overhead cast a 
nymph fly into a deep pond hole, have it sink to a potential fish depth, and 
perform a least a 20-foot strip hand twist retrieve.

4) Students will discuss among their peers the basic concepts of how to kill, clean, 
prepare and prepare their catch.


