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ABSTRACT
The impact of transformational leadership, experiential learning, and reflective journaling
on the conservation ethic of non-science majors in a general education survey course was
investigated. The main research questions were: (1) Is the Conservation of Biodiversity professor
a transformational leader? (2) Is there a difference in the conservation ethic of non-science
majors at the beginning of the semester versus the end, within and between lecture and field
groups? During fall 2012, students could attend lecture and take a traditional final or attend
lecture, assist with a real-life amphibian monitoring project, and in lieu of the traditional final,
keep a reflective journal. A pre-test/post-test survey designed to measure strength of
conservation ethic and empathy was utilized.
Using paired-samples t-tests, it was determined that for the lecture-only group the mean
total ethic score after the lecture experience was not significantly greater than the mean total
ethic score before the lecture experience, nor was empathy. However, for the lecture-field group,
the mean total ethic score after the lecture-field experience was greater than the mean total ethic
score before the lecture-field experience. The lecture-field group also reported a significant
increase in empathy for salamanders, the only amphibian listed on the survey, while the lectureonly group did not. Using an independent-samples t-test on a stratified sample, it was also
determined that there was no significant difference in conservation ethic between the lectureonly group and the lecture-field group at the end of the Conservation of Biodiversity experience.
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Analysis of the journals revealed 22 students had reflected critically, 14 had reflected,
and 6 had not reflected. Recurring journal themes included confronting fear, recognition of life’s
interconnectedness, the importance of small changes, the importance of educating others, and
evidence of true empathy. During structured interviews, it was determined that transformational
leadership and experiential learning did impact student conservation ethic. Students reported
that reflective journaling had a lesser impact.
It appears that transformational leadership and experiential learning in conjunction with
reflective journaling are powerful tools that environmental educators may be able to use to
positively impact student conservation ethic.

v

DEDICATION
This dissertation is dedicated to my parents, Mike and Linda Reynolds, who have always
supported and encouraged me in my educational pursuits. Thank you for all that you have done
for me. For giving me the strength and the ability to see this task through to completion, I thank
God as well, who made not only me, but also every “creeping thing that creepeth upon the
earth,” namely the snakes, the lizards, the frogs, and the salamanders.

vi

ACKNOWLEDGEMENTS
I would like to sincerely thank my dissertation committee, namely Dr. Hinsdale Bernard,
Dr. Ted Miller, Dr. David Rausch, and Dr. Thomas Wilson, for their assistance, and for all of
their hard work and guidance. I want to give a special thanks to Dr. Wilson for mentoring me
and for being a loyal friend. I would also like to thank the faculty of The University of
Tennessee at Chattanooga Learning and Leadership Doctoral Program. I have learned so much
from all of you. I would like to thank Cohort Four as well. We have come so far together.
Finally, I would like to thank Team Salamander and key members of The University of
Tennessee at Chattanooga Herpetology Laboratory. A special thanks to Sarah Finley, Mark
Dillard, Mark Wisdom, Brittany Killian, Simone Madsen, and Etta Crittenden. Many of you
contributed to and supported my project. Consider me forever grateful.

vii

TABLE OF CONTENTS

ABSTRACT ...................................................................................................................... iv
DEDICATION .................................................................................................................. vi
ACKNOWLEDGEMENTS .............................................................................................. vii
LIST OF TABLES ........................................................................................................... xii
CHAPTER
I. INTRODUCTION .........................................................................................................1
Background ....................................................................................................................1
The Statement of the Problem and Purpose of the Study ..............................................3
The Research Questions .................................................................................................3
The Hypotheses ........................................................................................................4
Rationale and Significance ......................................................................................5
Rationale for a Mixed-Methods Approach ..............................................................6
An Overview of the Methodology ...........................................................................8
Reptiles and Amphibians .........................................................................................9
Why Reptiles and Amphibians?.............................................................................11
Theoretical and Conceptual Framework ................................................................14
Definition of Terms................................................................................................16
Methodological Assumptions ................................................................................17
Delimitations of the Study .....................................................................................18
Limitations of the Study.........................................................................................20
II. REVIEW OF LITERATURE ......................................................................................24
The Foundational Studies ............................................................................................24
Conservation Biology ..................................................................................................29
Transformational Leadership .......................................................................................33
Reflective Practice .......................................................................................................38
Reflective Journaling ...................................................................................................38
Reptiles and Amphibians in Science Education ..........................................................41
Summary of Literature Review ....................................................................................44
viii

III. RESEARCH METHODS ............................................................................................46
Study Site .....................................................................................................................46
Conservation Projects Being Conducted at the Study Site ..........................................47
The Salamander ...........................................................................................................49
Ambystoma opacum .........................................................................................50
Ambystoma opacum’s Habitat..........................................................................51
The Student Subjects....................................................................................................51
The Population and Sample .............................................................................51
Treatments........................................................................................................52
Instrumentation ............................................................................................................54
Strength of Conservation Ethic Survey............................................................54
Multi-factor Leadership Questionnaire ............................................................55
Impact of Transformational Leadership Survey ..............................................56
Interview Protocol Sheet and Critical Reflection Rubric ................................57
Quality of the Instruments ...............................................................................57
Identification of Variables and Statement of Null Hypothesis ....................................58
Procedures ....................................................................................................................59
Quantitative Data Collection: Administered to All Participating Students .....59
Qualitative Data Collection: Administered to Field Experience Students.......60
Summary .........................................................................................................61
Data Organization and Analysis ......................................................................62
Quantitative Data.......................................................................................62
Qualitative Data.........................................................................................64
IV. QUANTITATIVE RESULTS .....................................................................................67
Basic Descriptive Statistics ..........................................................................................67
Research Question One ...............................................................................................68
Research Question Two ..............................................................................................74
Research Question Three (Quantitative) .....................................................................79
V. QUALITATIVE RESULTS .........................................................................................83
Journal Analysis: Recurring Themes ...........................................................................83
Overcoming Nervousness and Fear ................................................................83
Impact of Early Experiences ...........................................................................85
Being A Part of Something Larger .................................................................86
Echoing of Concepts from Lecture .................................................................87
The Followers Become Leaders ......................................................................89
Summary of Journal Analysis .....................................................................................91
One on One Interviews: Summaries ...........................................................................92
Participant One ................................................................................................92
Participant Two ...............................................................................................94
ix

Participant Three .............................................................................................96
Participant Four ...............................................................................................98
Participant Five .............................................................................................100
Research Question Three (Qualitative) ......................................................................102
Research Question Four ............................................................................................103
Research Question Five ............................................................................................104
VI. DISCUSSION, ANALYSIS, AND RECOMMENDATION ....................................106
Purpose and Rationale for the Study .........................................................................106
Importance of the Study ............................................................................................106
A Brief Overview of the Relevant Literature ...........................................................107
A Review of the Research Questions ........................................................................108
Question One Analysis and Discussion ....................................................................109
Core Findings and Interpretation ..................................................................109
The Importance of the Situational Setting ....................................................111
The Importance of the Experience ................................................................114
Question Two Analysis and Discussion ...................................................................116
Core Findings and Interpretation ...................................................................116
Description of Transformational Attributes ..................................................117
Transformational, Transactional, and Passive/Avoidant Leadership Styles .118
What can be Learned from the MLQ ............................................................121
No Significant Difference Between Groups .................................................122
Question Three Analysis and Discussion .................................................................123
Core Findings and Interpretation ...................................................................123
The Impact of a Transformational Leader ....................................................125
Question Four Analysis and Discussion ...................................................................127
Core Findings and Interpretation ...................................................................127
The Impact of Hands-On Experiential Learning ..........................................128
Question Five Analysis and Discussion ....................................................................131
Core Findings and Interpretation ...................................................................131
The Impact of Reflective Journaling .............................................................131
Implications for Practice ...........................................................................................134
Suggestions for Future Research ..............................................................................136
Conclusions and Comments ......................................................................................138
REFERENCES ...............................................................................................................140
APPENDIX
A. INSTITUTIONAL REVIEW BOARD APPROVAL LETTER ....................145
B. IRB CONSENT FORM .................................................................................147
C. STRENGTH OF CONSERVATION ETHIC SURVEY ...............................149
x

D. IMPACT OF TRANSFORMATIONAL LEADERSHIP SURVEY .............153
E. INTERVIEW PROTOCOL SHEET ..............................................................157
F. CRITICAL REFLECTION RUBRIC .............................................................159
VITA ................................................................................................................................161

xi

LIST OF TABLES
4.1

Pre and Post Empathy and Ethic Scores for Lecture-Only .......................................68

4.2

Paired-Samples t-test Results for Empathy and Ethic Scores for Lecture-Only ......69

4.3

Pre and Post Empathy and Ethic Scores for Lecture-Field Group.............................70

4.4

Paired-Samples t-test Results for Empathy/Ethic Scores for Lecture-Field Group ...70

4.5

Paired-Samples t-test Results for Empathy for Lecture and Lecture-Field Groups .72

4.6

Paired-Samples t-test Results for Mean Rank for Reasons ......................................73

4.7

Descriptive Statistics for MLQ 360 Multi-rater Assessment ...................................75

4.8

MLQ Self Form Scores versus MLQ Multi-Rater Assessment Scores ....................76

4.9

Independent-Samples t-test for Ethic for Lecture and Lecture-Field .......................76

4.10

Independent-Samples t-test for Ethic for Lecture and Lecture-Field (Stratified) .....78

4.11

Summary of One-Way Analysis of Covariance ........................................................79

4.12

Ability to Display and Impact of Transformational Behaviors ................................80

4.13

Correlation Coefficients for Transformational Characteristics Ability and Impact .81

xii

CHAPTER I
INTRODUCTION
Background
In 2005, in an astute and sensitively-crafted book entitled Last Child in the Woods, Louv
introduced the concept of “nature deficit disorder,” the modern-day disconnect between children
and nature. He says “by its broadest definition, nature-deficit disorder is an atrophied awareness,
a diminished ability to find meaning in the life that surrounds us” (Louv, 2011, p. 66). Although
Last Child in the Woods focused mainly on children, Louv addresses a similar disconnect in
adults in his latest work entitled The Nature Principle. Louv recognizes this adult “disconnect
from nature” in the following:
When we think of the nature deficit, we usually think of kids spending too much time
indoors plugged into an outlet or computer screen. But after [the publication of Last
Child in the Woods], I heard adults speak with heartfelt emotion, even anger, about their
own sense of loss. (Louv, 2011, p. 66)
Many students at today’s colleges and universities are so consumed by the artificial that
they are completely unaware and even ignorant of the natural. Many are more interested in their
iPhones and iPods than in that which is taking place around them; the primary researcher has
observed that this is especially true when students move from one class to the next. As an
example, consider how at The University of Tennessee at Chattanooga (UTC), the primary
researcher recently spotted a juvenile red-tailed hawk in a large water oak, clutching a dead
squirrel, the tail of the squirrel blowing in the wind. All the while three mocking birds were
harshly scolding and mobbing the hawk, trying to make it leave. It was a fascinating scene. But
1

the vast majority of students walking all around the tree were too distracted by their cell phones
to ever notice this unusual event, let alone appreciate it. Bearing witness to this event and to the
apparent indifference of the students walking around it prompted the primary researcher to start
thinking about “nature deficit disorder.”
Certainly humankind benefits from the artificial and for that reason must remain mindful
of technologies, economies, and politics. But at the same time, humanity must not lose sight of
the fact that the human species is completely dependent upon Nature for its very survival. It is
after all Nature that supplies the human race with food, with clothing, with shelter, and with
medications. Nature (including hawks and squirrels and water oaks) likewise provides solace,
comfort, and even meaning for those still wise enough to willingly seek it out. To fail to
recognize these truths compromises, or at the very least, cheapens the future of the human
species. Even so, Louv believes there is hope. The author (2011) states:
I believe the future can be shaped by what I call the Nature Principle, which holds that in
an age of environmental, economic, and social transformation, the future will belong to
the nature-smart – those individuals, businesses, and political leaders who develop a
deeper understanding of nature and balance the virtual with the real … the Nature
Principle is about conservation but also about restoring ourselves while we restore nature.
(Louv, 2011, p. 66)
Note how Louv (2011) references the “individuals, businesses, and political leaders of the
future” (p. 66). Where will these leaders of the future, these leaders of tomorrow, likely be
trained? Tomorrow’s leaders will primarily receive their training in America’s colleges and
universities. If these leaders in training somehow fail to acquire a love of nature, or at the very
least, an awareness of and respect for nature, by the time they graduate and exit their respective
institutions of higher learning, is it not highly unlikely that they will acquire such love and
respect after they have entered the professional world or the political arena? This researcher
asserts that educators and administrators at institutions of higher learning have a responsibility to
2

foster among their students a greater awareness of the natural word and a greater appreciation for
nature. Educational leaders likewise have a great responsibility to encourage in their students the
development of a sound conservation ethic. This would include a greater sense of proper
environmental stewardship and a greater recognition of the importance of sustainability and
sustainable living. The development of a sound conservation ethic can be accomplished in part
through science-based, general education, survey courses.

The Statement of the Problem and Purpose of the Study
Educators and administrators at colleges and universities must learn how to better impact
the conservation ethic of non-science majors. The purpose of this mixed-methods study, which
utilized an explanatory sequential design, was to determine the impact of transformational
leadership and hands-on experiential learning, in combination with reflective journaling, on the
conservation ethic of non-science majors in an introductory survey course at a medium-sized
metropolitan university.

The Research Questions
The research questions for this study were as follows:
1) Is there a statistically significant difference between the conservation ethic of non-science
majors in an introductory conservation course at the beginning of the semester versus the
end of the semester? Does conservation education as it is traditionally administered
“work?” Does conservation education that includes a hands-on component “work?”
2) Is the primary researcher a transformational leader in the eyes of his students, and if so, is
there a statistically significant difference between the conservation ethic of non-science
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majors that participate in traditional lecture as delivered by a transformational leader
versus those that participate in traditional lecture as delivered by the same
transformational leader, participate in hands-on herpetology in the field, and engage in
reflective journaling?
3) What are student perceptions of the impact of transformational leadership on the
development of a conservation ethic? Does exposure to consistency in transformational
leadership behaviors strengthen the conservation ethic of non-science majors in an
introductory survey course?
4) What are student perceptions of the impact of hands-on herpetology (experiential
learning) on the development of a conservation ethic?
5) What are student perceptions of the impact of reflective journaling (reflective practice) on
the development of a conservation ethic?

The Hypotheses
In terms of a research hypothesis, it was predicted that there would be a significant
difference in strength of conservation ethic for non-science majors at the end of a conservationbased, general-education survey course versus those same students at the beginning of the course
following exposure to hands-on herpetology and/or conservation-based lectures. Likewise, it
was predicted that there would be a significant difference in strength of conservation ethic for
non-science majors that participate in hands-on field experiences and engage in reflective
journaling under the supervision of a transformational leader versus those that only participate in
traditional lecture as delivered by the same transformational leader.

4

Rationale and Significance
Based on personal observations, the observations of the primary researcher’s colleagues,
and the observations of Louv (2011), an ever-widening disconnect between modern students and
the natural world appears to be in effect. These observations gave rise to the current study; the
current study therefore investigated approaches that potentially impact the conservation ethic of
non-science majors.
A greater understanding of approaches that potentially impact the conservation ethic of
non-science majors may help ensure that when these non-science majors graduate from
institutions of higher learning, they will be better equipped to practice conservation, thereby
reducing environmental degradation. This might help make the persistence of abundant
resources for future generations more likely.
Within the specific context of this project, students that graduate with a strong
conservation ethic might even feel more inspired to combat the biodiversity crisis, the everincreasing loss of biodiversity that is currently underway due to human activity. As an example,
graduates with a strong conservation ethic might feel inspired to do something as simple as
transforming their backyards into “backyard habitats” by providing food and water for wildlife,
along with areas to hide and places to raise young (National Wildlife Federation, 2012). Or they
might feel more inspired to “reduce, reuse, and recycle” or to perhaps practice energy
conservation by turning out the lights when they exit a room or by carpooling whenever
appropriate. The opportunities to practice conservation in today’s world for the good of both
current and future generations and for the benefit of wildlife and the environment are numerous.
A greater understanding of what effectively impacts the conservation ethic of non-science
majors might even help educators at institutions of higher learning throughout the southeastern
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United States reinvigorate struggling environmental science and conservation biology programs.
Positively impacting the conservation ethic of non-science majors might actually inspire some of
those non-science majors to become science majors. More environmental science majors and
conservation biology majors at colleges and universities will invariably result in more
environmental scientists and conservation biologists in the work force determined to find and
implement solutions to today’s complex environmental problems, including the loss of
biodiversity.

Rationale for a Mixed-Methods Approach
Within the world of conservation and conservation biology, some natural scientists rely
on worldviews that can only be characterized as positivistic in nature with a heavy reliance on
purely rational, empirical observation and measurement (Barry & Oelschlaeger, 1996).
Positivism relies on the assumption that “an objective reality exists which is independent of
human behavior and is therefore not a creation of the human mind” (Crossan, 2003, p. 50). Such
an approach works well when trying to determine, for example, the link between a decline in
amphibian and reptile populations in a given area and the explosive growth and development of a
nearby industrial park. But when studying human beings and the reasons why they do what they
do and why they feel what they feel, such an approach is often lacking. The primary researcher
is both a natural scientist and a learning and leadership scholar with a background in
conservation. Why would a learning and leadership scholar with a background in conservation
want to study human beings in this way? Simply stated, because human beings “often behave in
a short-sighted manner, and because the ever increasing number of human beings and their
intensifying use of natural resources have direct and harmful consequences for the diversity of
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the living world” (Primack, 2008, p. 4). Such short-sighted attitudes must be counteracted.
When trying to determine why people hold certain attitudes towards the natural world, and when
trying to determine how best to impact and alter such attitudes, a purely quantitative approach is
insufficient. Crossan (2003) stresses that “positivism adopts a clear quantitative approach to
investigating phenomena” whereas post-positivism seeks to “describe and explore in-depth
phenomena from a qualitative perspective” (p. 46). Post-positivism insists that reality does not
exist in the form of absolute truth (Crossan, 2003). Crossan (2003) says “post-positivist
approaches assume that reality is multiple, subjective, and mentally constructed by individuals”
(p. 54).
A mixed-methods study design rooted in post-positivism is therefore more pragmatic and
potentially more enlightening for a project like the current study. In particular, the explanatory
sequential design was the best option for this researcher, given that this researcher, like Meine
and Meffe (1996) (discussed in Chapter II), also tends to emphasize verifiable, reliable scientific
knowledge. Of course this researcher also holds to the views of Barry and Oelschlager (1996)
(also discussed in Chapter II), believing that it is important to clarify the ethical grounds
underlying conservation biology and to encourage one’s students to do the same. Creswell and
Clark (2011) remind their readers that the explanatory design allows for a post-positivist
approach in Phase 1 with a heavier emphasis on the initial quantitative strand and a constructivist
approach in Phase 2. Because “this design appeals to quantitative researchers … with [its] strong
quantitative orientation (p. 83)” and at the same time allows for the implementation of a second
qualitative phase “for the purposes of explaining the initial results in more depth (p. 82),”
thereby allowing for an exploration of the subjective, the explanatory sequential design was the
most appropriate mixed-methods technique for this researcher and for this project.
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Therein exists the major strength of the explanatory-sequential design. The explanatorysequential design “lends itself to emergent approaches where the second phase can be designed
based on what is learned from the initial quantitative phase” (Creswell & Clark, 2011, p. 83).
Other strengths include how a single researcher can carry out the design given its straightforward
two-phase structure with only one type of data being collected at any given time, thereby
eliminating the need for a research team (Creswell & Clark, 2011) and how “the final report can
be written with a quantitative section followed by a qualitative section … providing a clear
delineation for readers” (Creswell & Clark, 2011, p. 83).

An Overview of the Methodology
In the first quantitative phase of the study, a survey was administered to non-science
majors in an introductory conservation course as a means of generating data that characterized
the conservation ethic of the survey respondents. Some of these non-science majors were
exposed to traditional lecture as delivered by a transformational leader. Others were exposed to
the same lectures by the same transformational leader, but they were also exposed to hands-on
field experiences (experiential learning revolving around reptiles and amphibians). They
likewise engaged in reflective journaling as a part of that hands-on experience. The same survey
was then administered to all students once again at the end of the semester in order to uncover
and document any change in student conservation ethic.
A second survey was administered to all students at the end of the semester. This survey
determined whether or not the students viewed their professor as a transformational leader and to
what extent the transformational leadership behaviors displayed by the professor impacted
student conservation ethic. For the purposes of this study, transformational behaviors included
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any behavior through which the professor created a shared vision, communicated the vision, built
relationships, developed a supportive organizational culture, guided implementation of the
vision, exhibited character, and achieved results (Pielstick, 1998).
This study assessed whether or not exposure to conservation education had any impact on
the conservation ethic of non-science majors. This study also assessed whether or not there was
any impact for those students that participated in traditional lecture as delivered by a
transformational leader and engaged in hands-on field experiences and reflective journaling
versus those that only participated in traditional lecture as delivered by the same transformational
leader.
The second qualitative phase was then conducted as a follow-up to the quantitative
portion and helped to explain the results derived from the quantitative phase. More specifically,
the qualitative follow-up explored the impact of transformational leadership, hands-on
experiential learning, and reflective journaling on the development of a conservation ethic
among a few purposively selected non-science majors in an introductory survey course.

Reptiles and Amphibians
Reptiles and amphibians have historically been grouped together into a category called
“herps.” This grouping is somewhat odd given that the two taxa share as many differences as
similarities. Truthfully, reptiles are more similar to birds than they are to amphibians; birds in
fact are reptiles (Schneider, Krasny, & Morreale, 2001). The scientific study of reptiles and
amphibians comprises the field of herpetology (Vitt & Caldwell, 2009), with the word “herp”
coming from the Greek “herpeton.” Herpeton means “creeping thing” (Schneider, Krasny, &
Morreale, 2001).
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Reptiles and amphibians do possess certain similarities. For example, both are
considered “cold-blooded,” meaning that they largely depend on external heat sources as a
means of regulating their body temperatures (Conant, Stebbins, & Collins, 1992). The term
“cold-blooded” is somewhat misleading however because under certain conditions the internal
body temperatures of herps can be higher than that of mammals and birds, which are often
referred to as “warm-blooded” organisms (Schneider, Krasny, & Morreale, 2001). A better,
more accurate term for describing reptiles and amphibians would be “ecothermic." This term is
descriptive of “animals whose temperatures are regulated by outside sources in the environment”
(Schneider, Krasny, & Morreale, 2001, p. 11). It can also be said that reptiles and amphibians
are “poikilothermic,” meaning that their body temperatures can fluctuate across a wide range.
Stated another way, poikilothermy refers to “wide variation in body temperature in response to
environmental temperature” (Vitt & Caldwell, 2009, p. 193). The advantage of being
poikilothermic is that reptiles and amphibians can withstand and continue to function across a
wide range of temperatures in a way that endothermic creatures like mammals and birds cannot
(Schneider, Krasny, & Morreale, 2001). Of course, being ectothermic and poikilothermic rather
than endothermic and homeothermic involves adaptive tradeoffs (Smith & Smith, 2003). One of
the major disadvantages of being poikilothermic is that reptiles and amphibians are limited in
terms of their stamina. They tire quickly due to a low metabolic rate and because they tend to
produce energy anaerobically when escaping from predators or pursuing prey (Smith & Smith,
2003).
As for differences, reptiles typically have scales and claws, a watertight skin, and an egg
that can be incubated outside of water (Conant, Stebbins, & Collins, 1992); such features make
reptiles generally well-suited for life on land (Schneider, Krasny, & Morreale, 2001).
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Amphibians on the other hand usually have thin, smooth, moist skin, no claws, and gelatinous
eggs. Both the skin and the eggs of amphibians must remain moist in order for the animal to
survive and reproduce successfully. Amphibians therefore can venture onto land and even do
quite well on land, but they are always tied in one fashion or another to moisture and/or water.
Hence, the word “amphibian” is derived from the Greek “amphibious,” which means “living a
double life” (Conant, Stebbins, & Collins, 1992; Schneider, Krasny, & Morreale, 2001). The
amphibians encountered during the current project included salamanders (Order Caudata) and
frogs (Order Anura), whereas the reptiles encountered included snakes and lizards (both of the
Order Squamata) (Vitt & Caldwell, 2009).

Why Reptiles and Amphibians?
What was the rationale for using reptiles and amphibians to build a conservation ethic in
non-science majors? As one committee member put it “why snakes and salamanders instead of
birds and bunny rabbits?” There were several reasons. First, many conservationists and wildlife
professionals are drawn, for whatever reason, to one particular type of organism or one particular
taxon. The primary researcher is no exception. While some wildlife professionals prefer birds,
others are drawn to mammals. Some conservationists want to study insects while others opt to
study fish. The primary researcher’s personal preference is for reptiles and amphibians. The
selection of reptiles and amphibians was simply a matter of personal taste because “herps” are
the animals that are most interesting to the primary researcher. Admittedly, there was a time
when the primary researcher was more interested in birds and somewhat indifferent to reptiles
and amphibians. But when the primary researcher started to work more closely with reptiles and
amphibians, when he started to interact with them on a regular basis, and when he started to learn
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more about them, he became much more appreciative of these historically underappreciated
“creeping things.” In fact, the primary researcher would go so far as to state that he even
developed affection for them. To some extent, he wanted to see through this project whether or
not the “transformation” that occurred in the primary researcher in terms of his general attitude
towards reptiles and amphibians could be replicated in non-science majors.
Would it not have been easier to build a conservation ethic in non-science majors using
birds and mammals? Is it not true that reptiles and amphibians are animals that many outright
fear and others find loathsome? Honestly, it probably would be easier for environmental
educators to build a conservation ethic in non-science majors using birds and mammals. But
working with reptiles and amphibians remains reasonably safe, whereas birds and mammals both
serve as vectors for diseases that can be transferred to human beings. Additionally, mammals
have a tendency to bite. Although a few venomous snakes reside in Tennessee, herps remain
very safe organisms with which to interact. Reptiles and amphibians were therefore selected
partly for safety reasons.
Reptiles and amphibians were also selected partly out of convenience. There was already
a well-established amphibian monitoring project underway in the vicinity, a project that utilizes
student volunteers under the direct supervision of dissertation committee member Dr. Thomas P.
Wilson. Reptiles and amphibians were additionally selected because they are ecologically
important, in that they hold key positions within food chains and food webs. Of all of the
reasons to select reptiles and amphibians as study organisms, not the least of which was the fact
that they serve as crucial ecological indicators. An ecological indicator is a species whose status
provides clues about the overall health and well-being of the environment. Schneider, Krasny,
and Morreale (2001) point out that “herps are an integral part of many ecosystems, and serve
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essential roles as predators on small animals as well as food for larger ones” (p. ix). Because all
life is interconnected, for an ecosystem to be healthy, all of the various components must be
healthy as well, including reptiles and amphibians. If reptile and amphibian populations in a
given area are not healthy, this could indicate an imbalance or disruption in the surrounding
environment.
Reptiles and amphibians were also selected as study organisms because worldwide their
populations are on the decline with many species having already become extinct and others
showing many disturbing malformations and deformities, like being born with too many legs or
with too few, or being born with both male and female sex organs. Vitt and Caldwell (2009)
point out how in the 1990s, herpetologists started pooling their data and confirmed that “many
populations and some species of amphibians from around the world had disappeared or were in
sharp decline” (p. 398). Because of these declines and deformities, Schneider, Krasny, and
Morreale (2001) insist that one of the most important reasons to focus on herps “is the urgent
need for expanding conservation efforts directed at these organisms” (p. ix).
Finally, although somewhat underutilized, reptiles and amphibians are generally
considered excellent study organisms for use within the arena of environmental education.
Krasny, and Morreale (2001) believe that herps “offer many possibilities for teaching science
and conservation to young people” (p. ix). Several publications utilizing herps as study
organisms exist (Shimkanin, Ulm, King, 1998; Tamasek, Matthews, & Hall, 2005; Ballouard,
Provost, & Barre, 2012); the most relevant will be discussed in the literature review section of
this document. To some extent, the primary researcher hopes to add to the existing body of
knowledge represented by these studies.
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Theoretical and Conceptual Framework
This project drew heavily upon both transformative learning theory and basic concepts of
experiential learning. According to Mezirow (2000), transformative learning is “learning how to
negotiate and act upon our own purposes, values, feelings and meanings rather than those we
have uncritically assimilated from others” (p.8). Reflection, “a higher order, conscious thought
process” is a key component to transformational learning, in that reflection “enables one to begin
to correct assumptions and distorted beliefs that may lead to revised interpretations of one’s
experiences and ultimately to new behaviors” (Plack, Driscoll, Blissett, McKenna, & Plack,
2004, p. 200). This researcher asserts that as society has become increasingly industrialized and
urbanized, human beings have become increasingly disconnected from nature. Humans now
view themselves as being separate from nature and independent of nature, and have essentially
assimilated the idea that nature is something insignificant, or even worse, that it is something to
be subdued and conquered. Taylor (2008) expounds even further on transformative learning
theory when he states “it is imperative … that we develop a more critical worldview as we seek
ways to better understand our world” (p.5). This project sought to do just that: through
reflection, it sought to prompt non-science majors to develop a more critical worldview with
regard to nature, to challenge incorrect assumptions about nature, and to “reconnect” with the
natural world.
Experiential learning can be described in the following manner: “[it] is a process through
which students develop knowledge, skills, and values from direct experiences outside traditional
academic settings” (Experiential Learning Center, para 1, n.d.). For learning to truly be
experiential, it must provide opportunity for “reflection, critical analysis, and synthesis.” It must
likewise provide “opportunities for students to take initiative, make decisions, and be

14

accountable for the results” (Experiential Learning Center, para 2, n.d.). It must also provide
“opportunities for students to engage intellectually, creatively, emotionally, socially, or
physically” (Experiential Learning Center, para. 2, n.d.). Finally, it must provide opportunities
“to learn from natural consequences, mistakes, and successes” (Experiential Learning Center,
para. 2, n.d.). Within the context of the current project, reflective practice facilitated
transformative learning in the participants. All the while, participation in a real-life, hands-on
conservation project involving reptiles and amphibians stimulated experiential learning.
Creswell (2007) states that the theory or theories selected by the researcher “becomes a
framework for the entire study, an organizing model for the research questions [and] hypothesis
for the data collection procedure” (pp. 87-88). If the purpose of choosing and explicating a
theoretical framework is to guide a research project as it unfolds, then obviously
transformational leadership was crucial for the current study. Although transformational
leadership will be discussed in greater detail elsewhere in this document, for now the concept
can best be described in the following manner: transformational leadership occurs “when one or
more persons engage with others in such a way that leaders and followers raise one another to
higher levels of motivation and morality” (Burns, 1978, p. 20). Covey (1991) beautifully
explicates the concept even further when he states
the goal of transformational leadership is to transform people and organizations in a
literal sense – to change them in mind and heart; enlarge vision, insight, and
understanding; clarify purposes; make behavior congruent with beliefs, principles, or
values; and bring about changes that are permanent, self-perpetuating, and momentum
building. (p. 287)
Through this project, non-science majors were transformed in a manner consistent with
Burns’ definition and with Covey’s description, and in such a way that they developed a more
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sound conservation ethic, one that they may carry with them for the rest of their lives, forever
influencing both their attitudes towards the natural world and their actions.

Definition of Terms
Key terms needing a full conceptual definition are included in this section. Conservation
ethic will be defined in a manner consistent with the Cauley and Groves (1975) study entitled
“Developing a Conservation Ethic in a Survey Course.” In their study, Cauley and Groves
(1975) define conservation ethic as “a personal awareness of and responsibility towards [natural]
resources … [which is] important in sustaining [humanity’s] resource base for future use” (p.
25). From an operational standpoint, a strong conservation ethic will be indicated by a student’s
ability to demonstrate a comparatively high score on the survey designed to measure “a personal
awareness of and responsibility towards natural resources” (Cauley & Groves, 1975, p. 25).
The capacity for empathy or the ability to be empathetic can in the opinion of this
researcher greatly enhance the strength of an individual’s conservation ethic. Empathy is
referenced in one of the initial quantitative surveys associated with this study and will therefore
be defined as “being able to identify with and understand the thoughts and feelings [and worth]
of another” (Empathy, 1984, p. 229).
Although a conceptual definition is not necessarily needed for the terms biodiversity and
biodiversity crisis, given the extreme importance of these terms within the context of the current
study, both will now be defined. Biodiversity is “the complete range of species and biological
communities, as well as the genetic variation within species and all ecosystem processes”
(Primack, 2008, p. 19). Simply stated, biodiversity is “the variety of life on earth” (Campbell &
Reese, 2001, p. 139). The biodiversity crisis will likewise be defined as
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the sixth great mass extinction of species in the history of planet earth, a mass extinction
currently unfolding at a rate broader and faster than the Cretaceous extinction of the
dinosaurs, a mass extinction which unlike the five mass extinctions that have preceded it,
is occurring almost entirely due to human activity. (Campbell & Reese, 2001, p. 139)
See below for a numbered and alphabetized list of these and other definitions:
1) Biodiversity is “the complete range of species and biological communities, as well as
the genetic variation within species and all ecosystem processes” (Primack, 2008, p. 19).
2) Biodiversity crisis is “the sixth great mass extinction of species in the history of planet
earth” (Campbell & Reese, 2001, p. 139).
3) Conservation ethic is “a personal awareness of and responsibility towards [natural]
resources … [which is] important in sustaining [humanity’s] resource base for future use”
(Cauley & Groves, 1975, p. 25).
4) Empathy is “being able to identify with and understand the thoughts and feelings [and
worth] of another” (Empathy, 1984, p. 229).
5) Drift fences consist of metal flashing buried several inches in the ground. This metal
flashing may extend all the way around a wetland or other body of water. As reptiles and
amphibians migrate to the water or away from the water, they hit the metal fence and move
alongside it until they eventually fall into a pitfall trap.
6) A pitfall trap is a buried bucket flush with the ground. These buckets are situated in
such a way as to hold the trapped animals until the herpetologist can arrive.

Methodological Assumptions
The first key assumption was that the students that participated in the initial survey and in
the final survey made a valid attempt to fill out both surveys in a thoughtful and honest manner
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and that any observed change was a direct result of any applied treatment, such as exposure to
lectures as delivered by a transformational leader, hands-on experiential learning in the field,
and/or participation in reflective practice through reflective journaling. The second key
assumption was that the students that were selected to participate in the qualitative interview
sessions were truthful and thoughtful in their responses and at no point attempted to mislead or
manipulate the researcher or the outcome of the research. The third key assumption is that both
the surveys and the interview questions administered accurately measured the variables of
interest in a repeatable way. Although it was unfortunately not possible to test all of these
assumptions (careful planning and focus group work facilitated the testing of assumption three),
it all the same proved crucial to make these assumptions at the outset of the project. If these
assumptions had not been made, then the data collected and the ultimate interpretation of that
data, including any conclusions drawn, would have been of limited value.

Delimitations of the Study
This research project did not attempt to make any determination about how best to impact
the conservation ethic of science majors. To study science majors was not directly relevant to
the problem as previously explicated; in short, it was much more likely that science majors
would already possess a reasonably strong conservation ethic. Ultimately, the most good can be
accomplished if educators have a better understanding of how to best reach non-science majors,
those students that historically have been less concerned with achieving sustainability and
preventing environmental degradation.
Another reason to focus on non-science majors rather than on science majors was as
follows: on the one hand, it might be easier to impact or influence the conservation ethic of
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science majors, but on the other hand, it might be harder to measure and document any such
change. This is because any such change in the conservation ethic of science majors would have
probably been much less dramatic, given that science majors in all probability would already
possess a stronger conservation ethic from the very beginning. There would therefore be much
less “room for improvement.”
This research likewise did not attempt to make any sort of determination about nonscience majors in any part of the country other than the southeastern United States or in any
other part of the world. At the same time, this research project did not attempt to make any sort
of determination about non-science majors at private institutions or community colleges or at any
type of institution of higher learning other than medium-sized metropolitan universities. To do
otherwise would have been too problematic, extraordinarily inconvenient, reasonably expensive,
and just not feasible given practical time constraints.
Finally, when investigating how to positively impact the conservation ethic of nonscience majors, the primary researcher associated with this project did not focus on any
phenomenon other than transformational leadership, hands-on experiential learning, and
reflective journaling. To do otherwise would have needlessly complicated the project and would
have fallen outside of the scope of interest of the primary researcher.
In summary, the delimitations of the current study are as follows:
1) Science majors were not studied and were excluded from the project.
2) The study focused only on non-science majors in the southeastern United States,
specifically in East Tennessee at The University of Tennessee at Chattanooga.
3) The study focused only on non-science majors at medium-sized metropolitan
universities.
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4) The study focused only on transformational leadership, reflective journaling, and
hands-on experiential learning as treatments.

Limitations of the Study
Several limitations were present. For example, this project focused only on students at
metropolitan universities in the southeastern United States. The findings of this study may
therefore not generalize to other types of universities in other parts of the country or world. A
second limitation was present in that students participating in the study were selected out of a
single course: the fall 2012 section of Conservation of Biodiversity at The University of
Tennessee at Chattanooga. This course and this university were in large part selected out of
convenience; therefore generalizability and usefulness of findings are conceivably limited, at
least more so than they would be if a variety of institutions and courses scattered across the
southeast or even across the country had been selected. Thirdly, it should be noted that one
entire semester passed between the initial survey measuring conservation ethic and the final
survey measuring conservation ethic. The possibility existed that some significant event could
have occurred within that period of time that might have somehow altered or skewed the results
of the project (in that a significant event not related to transformational leadership, hands-on
experiential learning, or reflective practice might have impacted conservation ethic; for example,
perhaps the subjects were occasionally exposed to nature programs on the Discovery channel).
In such a scenario, generalizability could be hindered (although it was assumed that all students
across all groups had an equal chance of being exposed to such programs).
One of the major weaknesses of the current study was in how the primary researcher was
also the transformational leader administering the “treatments.” In other words, the primary
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researcher was to some extent doing research on himself, thereby making it functionally
impossible to “remove” the primary researcher from the full research scenario. It therefore
remains a distinct possibility that the primary researcher might somehow have inadvertently
influenced the survey respondents and/or interview participants and this could have impacted the
final outcome of the project.
The primary researcher believes that to some extent such a possibility can be explained
away. For example, consider how one of the professors in the Department of Biological and
Environmental Sciences at The University of Tennessee at Chattanooga routinely conducts
research on benthic macro-invertebrates and stream quality. In doing so, he is the researcher
primarily responsible for designing the methodology and for carrying it out. He is likewise
primarily responsible for not just collecting the data but for interpreting the data and for drawing
conclusions which he then relates back to his hypothesis. Is it not true of all research endeavors
that there is great potential for the primary researcher to be carried away by his or her biases?
Could this professor not intentionally or unintentionally color the final outcome, given how he is
so intimately involved with each facet of his research from its inception all the way to its
completion? While the primary researcher recognizes that there was greater potential to
influence the outcome of the current study given how the primary researcher was essentially the
“vehicle” through which the treatments were delivered, the primary researcher is certain that
such a possibility was controlled for, in a manner similar to how the unnamed professor
described above controls for his biases. Biases must be acknowledged and counteracted in a
systematic way. Botkin and Keller state (2005):
Objectivity is certainly a goal of scientists, but it is unrealistic to think that [scientists]
can be totally free of influence by their social environments and personal values. A more
realistic view is to admit that scientists do have biases and to try to identify these biases

21

rather than ignore them. [Bias] is inescapable and we can best deal with it by recognizing
it and estimating its effects. (p. 27)
In an effort to acknowledge and counteract bias in a systematic manner, the primary
researcher kept a detailed journal throughout the research period, documenting those interactions
with his students that were consistent with transformational behaviors, while at the same time
documenting any interactions through which the primary researcher might have been
intentionally or unintentionally influencing or manipulating his subjects. The very act of keeping
such a journal served to keep the primary researcher aware and accountable.
Yet another limitation of the current study was in how the students were asked to
“volunteer” for either the lecture-only treatment or for the lecture, hands-on herpetology, and
reflective journaling treatment. It was impossible for the researcher to randomly assign subjects
to groups. Because students ultimately received a grade, in the interest of being fair, students
had to be allowed to volunteer, with any possible volunteer effect accounted for during data
analysis. It was possible that those that were predisposed towards nature might have been more
apt to volunteer for the field component and might therefore have reported a more dramatic
improvement in conservation ethic, or a more modest improvement, if such a predisposition
coincided with an already strong conservation ethic.
Another limitation was in the way the primary researcher to some extent had to assume at
the outset that he was indeed a true transformational leader. It might have been more accurate to
say that he was a teacher leader that displayed transformational leadership behaviors rather than
a true transformational leader (Pounder 2006). In any case, this project shed light on the true
nature of the leadership style of the primary researcher and leader in question.
In summary, the limitations of the current study are as follows:
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1) The project focused only on students at metropolitan universities in the southeastern
United States thereby hindering generalizability and limiting the usefulness of the findings.
2) The participants were drawn from a single course entitled Conservation of
Biodiversity, once again hindering generalizability and limiting the usefulness of the findings.
3) Approximately one semester passed between the initial Strength of Conservation Ethic
Survey and the final Strength of Conservation Ethic Survey, allowing time and opportunity for
significant events other than the applied treatments to influence conservation ethic. Again, this
could have hindered generalizability and limited the usefulness of the findings.
4) The primary researcher was also the transformational leader administering the
treatments; this could have allowed for the entrance of bias and the use of undue influence on the
participants, ultimately altering the final outcome of the study.
5) Because participants were asked to volunteer to go into the field, it was possible that
those willing to volunteer were already predisposed to nature and biodiversity.
6) The primary researcher had to initially assume that he was a transformational leader or
at the very least, a teacher leader that displayed transformational behaviors.
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CHAPTER II
REVIEW OF LITERATURE

The Foundational Studies
This dissertation relied heavily on two older but still relevant studies. The first is a short
paper entitled “Developing a Conservation Ethic in a Survey Course” by Cauley and Groves
(1975). Cauley and Groves (1975) state that in most college-level conservation courses,
instructors typically spend a fair amount of time on the history of conservation. They then
typically launch into an explanation of “basic ecological principles” (p. 25). The third key
component of such courses usually involves a careful examination of some content area, such as
soil, water, air, wildlife, or forest resources. Feeling that “the development of a conservation
ethic in these courses is often neglected” (p. 25), Cauley and Groves (1975) suggest that within a
survey course “important changes in individuals’ values may result” if the instructor of that
course skillfully and effectively helps students clarify those values through the presentation of
carefully designed information, specifically those values that relate to natural resource use and
conservation (p. 25). In short, Cauley and Groves (1975) provide solid evidence that the
behavior of the instructor in a survey course can significantly impact in a positive way the
conservation ethic of students. The current study investigated a similar concept: it explored
whether or not it is possible for an instructor to positively impact the conservation ethic of the
students in a survey course for non-science majors through both traditional lecture as delivered
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by a transformational leader and through a hands-on approach to herpetology utilizing field
experiences in conjunction with reflective journaling.
Cauley and Groves (1975) utilized a simple pre-test/post-test design to measure the
conservation ethic of a group of students. For the pre-test, a carefully constructed survey was
administered in an introductory conservation class to determine and “assess the opinions of the
students about natural resource conservation” (p. 25). The survey contained “statements
describing potential natural resource policy” (p. 25). On a 1 to 5 scale with 1 being low and five
being high, the statements were gauged in terms of importance and applicability (Cauley &
Groves, 1975). After 27 classes, with each class allowing for approximately 50 minutes of
conservation education, the survey was administered a second time with “important differences”
deemed to be those that involved a 25% difference between pre-test and post-test scores. No
reason was given for how 25% was determined to be important; that particular percentage seems
arbitrary. The most significant aspect of the Cauley and Groves study is that the results “indicate
that there were important differences between the pre- and post-test scores” for both those
students that were classified as natural resource majors and for those that were not. This
suggests that for the current study it might be beneficial and acceptable to divide the study
population, if not into majors and non-majors, then perhaps into those that experienced
transformational leadership and those that experienced transformational leadership and hands-on
herpetology in combination with reflective journaling.
Cauley and Groves (1975) suggest that the results indicate “if instruction is provided
about alternative approaches to natural resource conservation, and the ramifications of each are
explored, then this approach may help clarify the natural resource values of the individual”
resulting in “important changes” in the natural resource values of individuals (p. 30). One of the
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more important deficiencies of the study is in the way Cauley and Groves (1975) failed to test a
specific type of instruction, like for example, the instruction that might typically be delivered by
a transformational leader. To focus on a specific type of instruction or mode of instructional
leadership potentially would have produced even greater understanding in terms of how to
impact the conservation ethic of individuals in a survey course. Certainly, a round of qualitative
interviews with a group of purposively selected individuals would have been enlightening as
well, given that Creswell and Clark (2011) insist that the explanatory sequential design allows
the researcher “to use a qualitative strand to explain initial quantitative results” (p. 82). The end
result would have possibly been a more in-depth understanding of the trends present in the initial
survey data and greater insight into how to impact the conservation ethic of students (Creswell &
Clark, 2011, p. 83). In any case, the study conducted by Cauley and Groves (1975) served as a
model or framework upon which the current study was built, down to the pre-test/post-test
design and the series of lectures that served as a treatment. Obviously one of the major
differences between the current study and the Cauley and Groves (1975) study is in the way the
current study added an outdoor field component.
One of the most immediate and pressing problems for the current study involved exactly
how to measure a conservation ethic and whether or not such a venture is even possible or the
results of such efforts useful. Cauley and Groves (1975) give a description of their methodology
for measuring a conservation ethic. They also give some indication that measuring a
conservation ethic is indeed feasible and useful; nevertheless, the current study also drew heavily
upon the publication entitled “Values, Ethics, and Attitudes toward National Forest
Management: An Empirical Study.” In this study, Manning, Valliere, and Minteer (1999)
utilized a survey with a wide variety of carefully constructed questions. These questions were
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designed to measure “national forest values, environmental ethics, and attitudes towards national
forest management” (p. 426). At first glance, it might appear that this study is not all that
relevant, given that the current project sought to measure student attitudes toward salamanders
and other herps, as well as towards nature in general as opposed to measuring attitudes towards
national forest management. However, both studies do seek to measure the conservation ethic of
a selected population. In that respect, Manning, Valliere, and Minteers’ (1999) forest
management study is incredibly relevant and useful. Manning, Valliere, and Minteers’ study is
especially useful and applicable in that it effectively establishes that it is possible to measure
nature-related values along with the environmental ethic of a population. Manning, Valliere, and
Minteer (1999) conclude at the end of their study that “it is apparent that forest values and
environmental ethics can be isolated and measured” (p. 434). They likewise state the following:
Traditionally, such environmentally related values and ethics are treated primarily at a
conceptual level. However, these intellectual notions can be defined more explicitly,
classified, and measured through scale development and associated survey and statistical
techniques. While the values- and ethics-related classification systems and measurement
scales are certainly subject to continued refinement, they suggest that an empirical
approach can be potentially productive and useful. (p. 434)
Manning, Valliere, and Minteers’ (1999) study is also useful in that it provides a sound
and reasonable methodology for constructing, refining, and validating a survey for measuring
nature-related values and ethics. Specifically, “environmental ethics were measured by a battery
of statements that attempted to capture alternative dimensions of each of 17 environmental
ethics” with “two components of support” for each statement measured (p. 476). The first
component focused on how strongly respondents either agreed or disagreed with a statement
related to a given ethic, on a 1 through 11 scale with 1 indicating “strongly disagree” and 11
indicating “strongly agree.” The second component operated on a 1 through 6 scale with 1 being
“not at all important” and 6 being “extremely important” in terms of how important each
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statement was in “influencing … attitudes toward natural resource and environmental issues” (p.
426). The original 17 ethics were nature as a physical threat, nature as a spiritual evil, nature as a
storehouse of raw materials, religious dualism, intellectual dualism, old humanitarianism,
humanitarianism, efficiency, quality of life, ecological survival, future generations,
animism/organism, religious/spiritual duty, God’s creation, mysticism, pantheism, and
liberalism/natural rights. The names of the original 17 were revised (following a careful factor
analysis of the products obtained, once the agreement scores were multiplied with the importance
scores; this factor analysis helped to uncover the relationships among the original variables) and
reorganized into 10 new categories: nature as a physical threat, nature as a spiritual evil, nature
as a storehouse of raw materials, dualism, humanitarianism, quality of life, organic sustainability,
religious duty/God’s creation, mysticism/pantheism, and liberalism/natural rights. This
researcher asserts that the various “environmental ethics” named above could have been greatly
simplified from the very beginning through a more careful study of basic environmental ethics
literature and through the common sense utilization of some broader categories. Manning,
Valliere, and Minteer (1999) acknowledge in their results section that some of the environmental
ethics utilized in the survey could have been lumped into a utilitarian category, or a stewardship
category, or a radical environmental category, etc. If the initial categories had been better
organized and greatly simplified from the very beginning, this would have served as a means of
simplifying survey participation, thereby facilitating “user friendliness.” This researcher also
questions exactly why Manning, Valliere, and Minteer (1999) jumped from an 11 point scale to a
6 point scale on the same survey for the same variable of interest when consistency would have
perhaps simplified survey participation and facilitated “user friendliness” as well. Achieving any
sort of meaningful differentiation across an 11 point scale represents a definite challenge as well.
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One of the more interesting and useful components of Manning, Valliere, and Minteers’
(1999) study had to do with the way that “the initial battery of 104 statements” referenced above
“was pretested on a group of 150 undergraduate students, who were asked to comment on any
problems, ambiguities, or other difficulties in interpreting and responding to the statements” (p.
429) with the final outcome being that the 104 statements were reduced to 42. In still another
part of the study “a draft questionnaire was pretested using a focus group session” (p. 429). The
Manning, Valliere, and Minteer (1999) study is clearly a quantitative study; even so, qualitative
techniques were undoubtedly used to develop and refine the instruments administered in the
study, making the study “mixed methods” in a sense, in a manner consistent with a multiphase
design “with each new approach building on what was learned previously” (Creswell & Clark,
2011, 100). In other words, qualitative exploration formed the basis for the quantitative survey
that followed.

Conservation Biology
The current study takes its place within the context of an important debate, a debate that
actively raged within the highly interdisciplinary field of conservation biology in the 1990s, a
debate that had major ramifications in terms of the direction conservation biology would take in
the years that followed. Within conservation biology, some feel that practitioners of the science
should always strive to be as objective as possible, in a manner consistent with the positivist
paradigm that rules related disciplines like ecology and field biology (Barry & Oelschlaeger,
1996). Barry and Oelschlaeger (1996) reference several authors from the 1990s as evidence of
this trend, including Walker (1992), Brussard, Murphy, and Tracy (1994), and Murphy (1990).
Some individuals feel that there is no place in conservation biology for advocacy or for activism
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and that to allow oneself to be motivated by deeply ingrained values and by one’s own personal
environmental/conservation ethic and to promote the same somehow “cheapens” and
compromises the science, perhaps in part by introducing bias. Still others, like Roebuck &
Phifer (1999), feel that it is impossible to practice true conservation biology without taking an
advocacy role and embracing and promoting nature-related values. Barry and Oelschlaeger
(1996) in the abstract for the article entitled “A Science of Survival: Values and Conservation
Biology” eloquently communicate exactly what is at stake:
Practice of conservation biology that does not actively and continuously question the
values that shape it is self-defeating: Conservation biology is inescapably normative.
Advocacy for the preservation of biodiversity is part of the scientific practice of
conservation biology … [to] direct the discipline toward an objective, value-free
approach [does] not educate and transform society … Without openly acknowledging
[the importance of constitutive values], conservation biology could become a subdiscipline of biology, intellectually and functionally sterile and incapable of averting an
anthropogenic mass extinction. (p. 905)
In the body of the text, Barry and Oelschlager (1996) go on to rail against those
practitioners of conservation biology that strive to be completely and totally objective, thereby
effectively ignoring the subjective and the importance of the development of a conservation
ethic. They state:
Positivism, the belief that genuinely scientific discourse is value free, appears to have
gained the upper hand [in conservation biology]. If positivism undergirds conservation
biology, prescriptive statements and moral arguments are nonscientific and irrelevant …
The normative beliefs that set conservation biology apart as a new approach to
conservation are in danger of being forgotten. (p. 906)
This researcher asserts that to follow the path that Barry and Oelschlager (1996) so
passionately warn their readers about would have made the current study pointless. An entirely
positivistic mindset demands that conservationists, including those who would educate others
about natural resource conservation, not worry about a conservation ethic. Such a mindset
demands that conservationists and environmental educators not worry about impacting the
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natural resource values of their students. This faulty mindset says that environmental educators
should instead simply train competent natural scientists, scientists that will be able to effectively
and dispassionately apply the scientific method in a cold and sterile manner. However, it must
be acknowledged that conservation biology, by its very nature, is mission-oriented in that it is a
crisis discipline. Conservation biology seeks to do more than simply document and study the full
range of biodiversity and the role humans play in the destruction of biodiversity; it also seeks to
combat and stop the biodiversity crisis (Primack, 2004).
According to Masi (1994), conservation biology “is not neutral, because [conservation
biologists] care about the outcome” (p. 21). Barry and Oelschlager (1996) go on to reference
modern biology’s greatest naturalist E.O. Wilson. Wilson calls for an advance in moral
reasoning and “argues that insofar as there is hope of averting an anthropogenically caused mass
extinction, clarifying the ethical grounds underlying conservation biology is essential” (as cited
in Barry & Oelschlager, 1996, p. 906). The implication is that in addition to clarifying the
ethical grounds underlying conservation biology, promoting the same is equally crucial.
It is important for the purposes of the current study to note that Barry and Oelschlager
(1996) explicitly acknowledge the role that reflective practice will inevitably play for those who
would practice true conservation biology in the years to come. They state “scientific objectivity
is enhanced rather than diminished by bringing values to the level of self-reflective awareness”
(1996, p. 910). They likewise acknowledge that science will always be a social enterprise
because “society itself influences the values that ground scientific paradigms” (1996, p. 909) and
once again reference reflective practice when they note:
Conservation biologists should become more self-reflective in their day to day research.
An exploration and understanding of the social values inherent to any field of study is
essential for providing a picture of the full context in which this knowledge will be used.
This will require extensive cross-disciplinary work … As long as we explain the
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reasoning behind our prescriptions, we do not compromise our scientific credibility
(Barry & Oelschlager, 1996, p. 911).
What is the central message to take away from the Barry and Oelschlager (1996) article?
The central message is that conservation ethics are important, and that there is room in
conservation biology, not only for reflective practice, but also for creating, developing,
measuring, and promoting a conservation ethic, not only among those graduates who will
become conservation biologists, but also among those that will graduate from institutions of
higher learning with degrees in other areas, since all graduates must ultimately become
responsible and humane citizens of the world. It is therefore appropriate to encourage the
development of a sound conservation ethic in an introductory survey course for non-science
majors.
Of course, this section of the literature review would be incomplete with also examining
the opposing view. In “Conservation Values, Conservation Science: A Healthy Tension,” Meine
and Meffe (1996) functionally agree with most of the basic tenets set forth by Barry and
Oelschlager (1996). They most notably disagree “that conservation biology is falling into the
grips of positivism and its illusory devotion to pure objectivity” (p. 917), all the while asserting
that conservation “requires a commitment to biodiversity, full consideration of human values …
[and] a firm scientific understanding of the natural world and the impact of people within it” (p.
917). Meine and Meffe (1996) unapologetically confess that as conservation biologists, they
emphasize first and foremost “verifiable, reliable scientific knowledge” but not at the expense or
exclusion of cultural values. Meine and Meffe (1996) desire a balance between conservation
science and conservation ethics, perhaps even adhering to the old adage which states “science
without ethics is blind; ethics without science is empty” (Botkin & Keller, 2005, p. 8). In any
case, their emphasis on the rational pursuit of scientific knowledge is more in line with the
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positivist paradigm or at the very least post-positivism, and with more of a quantitative approach.
Their stance is all the same reasonable, in that it really compliments rather than discounts Barry
and Oelschlager’s (1996) ideas.

Transformational Leadership
In “The Transforming Leader: A Meta-Ethnographic Analysis,” Pielstick (1998) studies,
reviews, and explicates the literature revolving around Burns’ theory of transformational
leadership (Bass of course followed up on and further developed Burns’ work (Homrig, 2001)).
Pielstick (1998) begins by pointing out how meta-ethnography differs significantly from metaanalysis. Meta-analysis is only appropriate for analyzing comparable quantitative studies.
Meta-ethnography, on the other hand, provides a way to analyze and synthesize quantitative
studies and qualitative studies, studies which may or may not be comparable. Metaethnography involves more than just a summary of the existing literature. Harden (2010) states:
rather than pooling findings from studies, key concepts are translated within and across
studies, and the synthesis product is a new interpretation. In a meta-ethnography, the
synthesis goal is to achieve a greater level of understanding or conceptual development
than can be found in any individual empirical study. (p. 1)
Pielstick (1998) performed a meta-ethnographic analysis of the transformational
leadership literature for the benefit of community-college leaders, leaders constantly confronted
with change, leaders that otherwise might not have the time to analyze and synthesize such
studies for themselves.
After locating the transformational leadership literature, Pielstick (1998) analyzed that
literature for patterns, themes, and categories with a useful and highly-respected piece of codeand-retrieve software called The Ethnograph. The seven major themes of transformational
leadership that were identified through this analysis are as follows:
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(1) Creating a shared vision. (2) Communicating the vision. (3) Building
relationships. (4) Developing a supportive organizational culture. (5) Guiding
implementation. (6) Exhibiting character. (7) Achieving results (Pielstick, 1998, p.
20).
Pielstick (1998) provides a useful description of each of the seven major themes and
stresses that his meta-ethnographic analysis can potentially serve as a model for those in
leadership roles at institutions of higher learning. According to Pielstick (1998), based on the
existing literature, transformational leaders create a shared vision. This vision is “an articulation
of a collection of ideas (p. 20)” that the leader actively and consciously synthesizes and elevates
to an almost “moral” level. According to Pielstick, to adhere to the common, shared vision
becomes equivalent in the minds of the followers to “doing the right thing” (1998, p. 20). The
followers eventually become energized and excited. They begin to feel that their efforts are
meaningful, with the end result being that both the leader and the followers are transformed by
one another; once the vision takes on “a life of its own,” both the leader and the followers
influence and impact one another and are energized to an even greater degree. Pielstick states
that “the basis for shared vision derives from shared needs, values, beliefs, and purpose(s)”
(1998, p. 21).
It should be noted that conservation biology, with its emphasis on stopping the tragic mass
extinction of species currently underway, lends itself very well to the creation of this type of
vision. Primack (2004) puts forth as one of conservation biology’s foundational ethical
principles the following: “the untimely extinction of populations and species should be
prevented” (p. 13). He stresses that extinction in and of itself is a normal and natural biological
process and therefore an ethically neutral event, so long as humans do not cause extinction.
Once humans become involved, extinction ceases to be ethically neutral and becomes morally
wrong (Primack, 2004). Why not therefore do that which is right by stopping unnatural and
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immoral extinctions? This extremely important ethical principle and equally-important common
sense distinction between ethically-neutral extinctions and morally-wrong extinctions are a solid
foundation upon which to build a shared vision.
Of course, creating a shared vision is not enough. Pielstick (1998) insists that
transformational leaders must be able to communicate that vision since it is the communication
of the vision that “is used to excite, inspire, motivate, and unify both followers and leaders … a
two-way sharing that elevates the moral purpose of the vision [and] builds relationships” (p.
22). In communicating the vision, the transformational leader must be willing to ask questions.
Asking questions, however, is not enough. Transformational leaders must be willing to listen to
the answers they receive. Obviously, being a good listener is key. Pielstick (1998) states “the
transforming leader listens to fully understand the perceptions of followers, their needs, and
their concerns. This requires asking probing questions and feedback, as well as thinking
reflectively to enhance understanding” (p. 22). Note that yet again the importance of reflective
practice is referenced. In addition to being willing to listen, transformational leaders must also
effectively wield metaphors, analogies, and stories, and at the same time, be able to effectively
model the shared vision through their behavior. In other words, transformational leaders
“consistently lead by example” (Pielstick, 1998, p. 23). They must act in the way they want
their followers to act, especially since the followers will be closely watching the leader for any
lack of consistency between what the leader says and what the leader does (Pielstick, 1998).
At this point in the literature review, it is worth pointing out that teacher leaders, although
not always “consciously aware of their transformational qualities (Pounder, 2006, p. 537)” often
have a lot in common with transformational leaders and that in such cases, a wide array of
benefits ensue. Not only are teacher leaders that conduct themselves as transformational leaders
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generally considered excellent teachers, students that are exposed to transformational leadership
in the classroom tend to put forth more effort, learn more, display greater creativity, and most
notably for the purposes of the current study, exhibit ethical behavior (Pounder, 2006).
Third, Pielstick (1998) reports that transformational leaders “build relationships” (p. 20).
According to Pielstick, “building relationships reflects the interactive, mutual, and shared nature
of transforming leaders behaviors” (1998, p. 23). Only by building relationships can the shared
vision be adequately communicated. Transformational leaders tend to be personable, friendly,
caring, informal, helpful, and encouraging. Transformational leaders do not position
themselves as being superior, and they certainly do not treat their followers as inferior.
Transformational leaders instead create a sense of equality. This sense of equality tends to
characterize the leader-follower relationship. Transformational leaders earn the trust of their
followers by trusting the followers first. Although transformational leaders have high
expectations and tend to “set the bar high,” they are gentle and forgiving when their followers
take healthy risks but still come up short in terms of reaching the desired outcome. For
followers that do well, transformational leaders are often quick to provide praise and
recognition as a reward. There is great benefit in offering such praise and recognition in a
public manner, in that public rewards help to positively impact the surrounding culture
(Pielstick, 1998).
The development of a supportive organizational culture has already been alluded to on
more than one occasion. In fact, this is Pielstick’s fourth key feature of true transformational
leadership. Transformational leaders develop “a supportive organizational culture” (1998, p.
20). While a college-level survey class is not an organization, there are nevertheless many of
the same dynamics in play. Again, consistency between what the leader says and what the
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leader does is very important when attempting to shape and influence culture. For example,
when leaders treat their followers with respect, respect is more likely to be reciprocated. When
leaders treat their followers with respect, it is much more likely that respect will become a part
of the overriding culture. Honesty works in the same way, as does fairness. Through
communication and consistency, “values and beliefs are reinforced and institutionalized”
(Pielstick, 1998, p. 26). The actions of the transformational leader symbolize the culture in the
eyes of the followers and potentially impact its development (Pielstick, 1998).
Transformational leaders also “guide implementation” (Pielstick, 1998, p. 26) and
“exhibit character” (p. 28). Interestingly enough, Pielstick believes “one common guiding
action is to teach” (1998, p. 26) and references Parnell who states “a great leader is usually a
great teacher” (1988, p.2). Most importantly for the purposes of the current study,
transformational leaders “guide by engaging in moral reasoning and principled judgment, as
well as by teaching these ideas to their followers” (Pielstick, 1998, p. 26). Again, this
researcher asserts that the mission of conservation biology and the ethical principles that serve
as a foundation for conservation biology lend themselves very well to this type of leadership.
Guiding implementation is also achieved by transformational leaders through the
encouragement of participatory decision-making, careful strategic planning, and wise teambuilding (Pielstick, 1998).
The importance of exhibiting character is obvious enough, and is somewhat selfexplanatory. In addition to being self-confident, passionate, intelligent, and charismatic, “these
leaders are guided by principles of justice, equity, dignity, and respect for every individual” and
are “committed and motivated by a higher purpose” (Pielstick, 1998, p. 28). What is the end
result of the exhibition of character by the leader? At some point, the followers that work
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alongside a transformational leader become empowered. While transformational leaders desire
power, they typically use that power not for their own benefit, but to empower their followers
and others (Pielstick, 1998).
Finally transformational leaders achieve results in that they “achieve the shared vision”
Pielstick, 1998, p. 31). The followers of a transformational leader eventually become leaders
themselves, all the while exhibiting “heightened levels of commitment, self-sacrifice,
motivation, and performance” (1998, p. 31).

Reflective Practice
Brookfield (1999) defines reflective practice as "a process of inquiry involving
practitioners in trying to discover and research the assumptions that frame how they work" (p.
197). Brookfield explains that in order to effectively engage in such a process a practitioner
must be able to examine his or her assumptions not only from a personal point of view, but also
from the point of view of others, and in light of the most relevant seminal works. Critical
reflection is important for the simple reason that the practice helps learners "stand outside
[themselves] and see how some of [their] most deeply held values and beliefs lead … into
distorted and constrained ways of being" (Brookfield, 1999, p. 197). Only by confronting
previously unchallenged assumptions can real growth and lasting “transformation” be achieved.

Reflective Journaling
Reflective practice, according to originator Schon (1983), is “the capacity to reflect on
action so as to engage in a process of continuous learning.” One way to stimulate reflection in a
classroom setting is to encourage students to keep a reflective journal. Harris, Krause, Gleeson,
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Peat, Taylor, and Garnett (2007) call the reflective journal an “assessment tool designed to
encourage reflective, self-directed learning” (p.1). The researchers insist that reflective journals
“provide invaluable feedback … about what students are learning and the depth of their
understanding,” not only in lecture but in the laboratory and in the field as well (p. 1). There are
many advantages to keeping a reflective journal.
Dunlap (2006) says “journal writing is an insightful and powerful instructional
technology utilizing strategies that foster understanding and the application of concepts, enhance
critical thinking, improve achievement and attitude, encourage student reflection, and capture
changes in students’ perception” (p. 20). With that in mind, she presents solid recommendations
to assist instructors that wish to implement reflective journaling in their classes. She advocates
using carefully constructed journal questions, asking questions that tie into the specifics of the
activities around which the journaling revolves, designing questions to capture those
“transformations” that take place within the students, carefully evaluating the journal questions
prior to implementation, using a variety of questions to alleviate burnout and boredom,
scheduling time for reflective journaling, explaining why you want students to journal (working
in Schon’s concepts of reflection-in-action and reflection-on-action), making sure the journal is
consistent with the nature of the discipline (for example, for a conservation biology class,
students would be expected to construct their journals more like a scientific “field journal”),
encouraging students to chart and reflect on their own growth by revisiting earlier journal entries,
responding and providing feedback to reinforce the idea that the students’ reflections have value
as does the process of reflective practice, making the journal writing a formal requirement and
rewarding the students with “points,” giving the students an opportunity to practice making
journal entries, modeling reflective thinking by keeping a journal (this is certainly consistent
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with the transformational leadership notion of creating a supportive organizational culture and
providing consistency) and by making that journal available to students, and allowing some outof-class time for journaling so that students are relaxed and not rushed (Dunlap, 2006, 23-25).
Encouraging students to participate in reflective journaling affords the researcher the opportunity
to add a qualitative strand and something other than just straight interviews to what might
normally be a purely quantitative project, as a means of providing triangulation and as a way to
uncover additional information about the phenomenon of interest (Creswell & Clark, 2011).
For the current study, the most pressing problem was how best to evaluate and assess the
journals. How did the primary researcher know whether or not students were truly engaging in
critical reflection so as to ultimately determine what impact reflective journaling had on the
development of a conservation ethic? Plack et al. (2004) insist that “little is written about how to
assess reflection in journals” (p. 199). In an effort to rectify this and in an effort to develop and
test a method by which educational leaders can truly assess the level of reflection taking place
within the reflective journals of their students, the authors had twenty-seven students keep
reflective journals over three separate eight-week periods. First, the twenty-seven students were
instructed in the basics of reflective practice and reflective journaling. Building upon the
existing literature, a two-level coding schema was devised. Using a rubric, three different raters
evaluated forty-three journals, all the while looking for concrete evidence of nine-different
elements of reflection: reflection in action, reflection on action, reflection for action, content,
process, premise, returns to experience, attends to feelings, and reevaluates. Not only were the
nine elements evaluated, but the overall level of reflection was assessed as well, with each
journal being labeled non-reflection, reflection, or critical reflection. Descriptive statistics were
used to show evidence of reflection and to establish reliability among the various raters. It was
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ultimately determined that “the coding schema developed provides a mechanism to assess
evidence of reflection in written journals, which will enable instructors to evaluate student
competency” (Plack et al., 2004, p. 199).

Reptiles and Amphibians in Environmental and Science Education
A search of the literature reveals that reptiles and amphibians have been used as study
organisms by other scholars and researchers for the purposes of environmental and science
education. A discussion of some of the more relevant studies follows: Tomasek, Matthews, and
Hall (2005) ask the question “What’s Slithering Around on your School Grounds” in their study,
which is subtitled “Transforming Student Awareness of Reptile and Amphibian Diversity.” The
authors describe how to sample for reptiles and amphibians in a manner similar to the sampling
taking place for an ongoing research project at Cool Springs Environmental Education Center
near New Bern, North Carolina. The authors insist that through sampling reptile and amphibian
diversity at an appropriate study site:
students will learn to conduct field surveys and will learn more about habitat types,
relationships between habitats and wildlife, niche partitioning, common and scientific
names of local amphibians and reptiles, and their migratory patterns. Students will gain
experience in making detailed observations, asking questions, and analyzing data.
(Tamasek, Matthews, & Hall, 2005, p. 419)
In the Tamasek, Matthews, and Hall (2005) study, students are not just participating in a
“cookbook” lab activity. Instead of learning “about” science and the scientific method, the
students are actually “doing” science and actively wielding the scientific method. The authors
go on to suggest that “most importantly, as students learn about the types of wildlife in the area
they study, their environmental awareness will be piqued and stretched” (Tamasek, Matthews, &
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Hall, 2005, p. 419). Certainly Tamasek, Matthews, and Hall (2005) believe this to be possible.
They state:
As students participate in the collection of data that is used in inquiry-based research they
learn to appreciate amphibians and reptiles …this inquiry-based project provides an
opportunity to change students’ feelings about amphibians and reptiles (from “Yuck” to
“Cool”) and could lead to life-changing experiences for [the] students. (Tamasek,
Matthews, & Hall, 2005, p. 425)
In terms of the sampling protocols used by the authors, they used among other methods a
drift fence array with both pitfall traps and funnel traps (Tamasek, Matthews, & Hall, 2005). As
previously stated, a drift fence consists of metal flashing buried several inches in the ground all
the way around a wetland or other body of water. As reptiles and amphibians migrate to or from
the water, they hit the metal fence and move alongside it until they eventually fall into a pitfall
trap. A pitfall trap is a buried bucket situated in such a way as to hold the trapped animals until
the herpetologist can arrive to identify, measure, and weigh them. The frogs and salamanders,
after processing, are then released on the opposite side of the fence so that they can continue on
their way. Funnel traps are also typically placed alongside the fence and tend to catch snakes, as
well as frogs and salamanders.
Tamasek, Matthews, and Hall (2005) offer a variety of suggestions for making a project
like this productive and safe. For example, they suggest that animal well-being is of the utmost
importance and that student safety is also crucial. Students should therefore be careful about
reptiles that bite and amphibians that secrete toxins; they should especially be careful when
putting their hands into a pitfall trap. They also assert that the “greatest margin of error … is
with species identification” (Tamasek, Matthews, & Hall, 2005, p. 421). They therefore believe
that it is important for those conducting such a study to spend time with their students in advance
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going over the names of the reptiles and amphibians, as well as any important identifying field
marks (Tamasek, Matthews, & Hall, 2005).
Defina (1986) likewise suggests that reptiles and amphibians can be used as study
organisms for science education and insists that working with herps in the field is “an
educational experience which … has more personal impact than textbook descriptions” (p. 82).
In addition to acknowledging that actually working with herps in the field is an experience that
cannot be adequately duplicated in a classroom or laboratory, Defina (1986) makes a few sound
suggestions such as to always make sure “students respectfully displace, not destroy, herp hiding
places in attempts to uncover an unsuspecting specimen” (p. 82). This makes sense, because
when trying to build a conservation ethic, even the homes of reptiles and amphibians should be
respected. The most useful suggestion Defina (1986) makes within the context of the current
study is to always make sure that students are consistently equipped with their field notebooks
where they can carefully record (and hopefully critically reflect upon, although the author
neglects to make this suggestion) their field experiences (1986, p. 84). While Defina (1986)
makes some excellent points in his article, he also provides the reader with some misinformation,
underscoring the notion that those that would work with reptiles and amphibians, even those that
claim to “know what they’re doing,” sometimes need supervision and training. For example,
even though envenomation is extremely unlikely, Defina (1986) suggests that it is appropriate to
keep a snakebite kit on hand. In reality, such kits are of little value and can potentially do more
harm than good (Schneider, Krasny, & Morreale, 2001). The best safety plan for such a rare
emergency would instead be to get to the nearest hospital (Schneider, Krasny, & Morreale,
2001). Defina (1986) likewise suggests that it is appropriate to pin a snake’s head to the ground
when trying to catch it. In reality, this can be quite harmful for the animal; therefore a snake’s

43

head should never be pinned to the ground. In order to build a conservation ethic, any animal
encountered must be treated well. As much as possible, for the inexperienced especially, snakes
should ideally be observed from a distance (Schneider, Krasny, & Morreale, 2001).

Summary of Literature Review
In summary, at least one of the foundational studies referenced earlier shows that the
development of a conservation ethic is often ignored in higher-level conservation courses; at the
same time, the foundational studies also show that if the professors of these courses are skillful,
careful, and intentional in their instructional approaches, the individual values of the enrolled
students can be positively impacted. In other words, the behavior of the instructor can shape and
influence student conservation ethic. And what is leadership other than an influence process?
These studies also show that it is indeed possible to measure conservation ethic. They likewise
give some practical advice on how to effectively measure conservation ethic.
This literature review also establishes that a place exists for advocacy, the subjective, and
even emotion within the highly interdisciplinary field of conservation biology. Simply stated, it
is appropriate and even necessary for an instructor to attempt to impact the conservation ethic of
his or her students because values are important in conservation biology. Meanwhile,
transformational leadership, reflective practice, and hands-on experiential learning utilizing
reptiles and amphibians are potentially powerful tools that can be wielded by instructors in their
attempts to build a conservation ethic in their students. This is especially obvious when one
considers how transformational leadership, reflective practice, and hands-on experiential
learning lend themselves so well to conservation biology. These “treatments” ultimately lend
themselves well given Primack’s (2008) assertion that “practical approaches to prevent the
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extinction of species, maintain genetic diversity within species, and protect and restore biological
communities and their associated ecosystem functions” (p. 5) are needed. What is more practical
than a better understanding of how to positively impact the conservation-related values of
tomorrow’s leaders-in-training?
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CHAPTER III
RESEARCH METHODS
No data were collected prior to UTC Institutional Review Board (IRB) approval. UTC
Institutional Animal Care and Use Committee (IACUC) approval existed through dissertation
committee member Dr. Thomas P. Wilson. The current project’s field participants primarily
checked traps, working within the confines of Dr. Wilson’s existing IACUC protocol, just like
the other undergraduate volunteers routinely contributing to his ongoing, long-term amphibian
monitoring project. Dr. Wilson was present throughout to provide oversight.

Study Site
The current study was conducted within a traditional classroom setting on the main
campus at The University of Tennessee at Chattanooga. The field component took place at the
UTC Wetland located just off of Highway 58 behind Chattanooga Central High School,
approximately 30 minutes northeast of downtown Chattanooga and the main UTC campus
(Wilson, n.d.). This 10-acre wetland sits on 91-acres of mixed hardwood forest and was donated
to UT Chattanooga by the federal government for research and instructional purposes (Wilson,
2012). This property was donated with the understanding that UTC must use the property and
document that use in order to retain its possession. The Department of Biological and
Environmental Sciences at UTC has been able to maintain continuous use of the property thanks
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in large part to Dr. Thomas P. Wilson, and now owns approximately 300 acres. This 300 acre
section was once part of the 6000-plus acre Volunteer Army Ammunition Plant (Wilson, 2012).
The Volunteer Army Ammunition Plant, or VAAP property, has a colorful history. In
the 1940s, the federal government manufactured and tested munitions there in support of the war
effort. In actuality, the Volunteer Army Ammunition Plant, a former TNT manufacturing plant,
was in operation from World War II through the Korean War and the Vietnam War. In the
1970s, the federal government halted TNT production at the VAAP site. Then, in the 1990s, the
federal government opened up some of the property to civilian use. The VAAP property is now
formally known as Enterprise South Industrial Park. Volkswagen Group of America is now in
operation on the Enterprise South Site, having constructed an automotive manufacturing plant,
which sits on approximately 1400 acres (Wilson, n.d.). UTC’s property also contains two
classrooms: one upland classroom and one lowland classroom. The lowland classroom was used
for instruction and served as a biological field station for those students that opted to participate
in the current study’s field component.

Conservation Projects Being Conducted at the Study Site
The students that opted to participate in the field experience were expected to collect data
in support of real-life conservation-based research projects headed up by Dr. Thomas P. Wilson
of the Department of Biological and Environmental Sciences at The University of Tennessee at
Chattanooga. Dr. Wilson has been monitoring mole salamanders and other amphibians at the
VAAP site since approximately 2004. Using a carefully-installed drift fence array and a series of
pitfall and funnel traps, he will continue to monitor salamander populations at the VAAP Site
over the next few years as a means of determining whether or not human development in
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adjacent areas is adversely impacting the amphibian life present. Simply stated, Dr. Wilson
collected amphibian data on the site prior to the arrival of Volkswagen as a means of establishing
a baseline. He likewise collected amphibian data during the clearing of the Volkswagen property
and during the construction of the Volkswagen plant. Now that Volkswagen’s presence is firmly
established and the Volkswagen plant is in full operation, with Volkswagen continuing to
develop even more of the adjacent property, Dr. Wilson continues to collect amphibian data. In
the years to come, the collected data may prompt Dr. Wilson to make a case for the construction
of movement corridors to aid salamander migration from wetland to wetland on the Enterprise
South property. Such a suggestion would represent a sound conservation strategy, given
movement corridors “allow plants and animals to disperse from one protected area to another,
facilitating gene flow and colonization of suitable sites” (Primack, 2008, p. 222). As for future
data that will need to be collected and recorded in support of this initiative, the students that
opted to participate in the field component learned how to properly identify, sex, measure,
weigh, and release any captured amphibians and reptiles. They also learned the proper way to
record biological data.
There were opportunities for the students to engage in and contribute to one other
conservation-based research project as well. Students assisted in swabbing frogs and
salamanders in order to detect the possible presence of chytrid fungus. Chytrid
(Batrachochytrium dendrobatidis) is a deadly fungus that kills amphibians by attacking
“keratinized skin cells in adults and keratin in the mouthparts of tadpoles” with “the skin of adult
frogs becoming rough and no longer able to function in respiration and water balance, leading to
the death of infected animals” (Vitt & Caldwell, 2009, p. 400). This conservation-based research
project seeks to establish whether or not chytrid fungus is present at the UTC Wetland. If it is
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present, this initiative will also seek to determine which species are vectors for the disease, as
well as exactly how the disease might spread from one wetland to the next and from one
amphibian population to the next. In terms of the data that will need to be collected, again,
students helped the professor swab certain amphibians, before placing the tips of the swabs in
separate, properly-labeled cuvettes for later laboratory analysis. Students were likewise
instructed in how to spot abnormalities and were expected to make field notes of any amphibian
deformities or oddities. Students were also expected to routinely disinfect all footwear and gear
and to follow any and all biosecurity protocols upon entering and exiting the wetland in order to
ensure that chytrid fungus was not introduced into the UTC Wetland or carried out of it.
Following biosecurity protocols was extremely important given how herpetologists are
increasingly blaming diseases like chytrid for the deaths of amphibians (Vitt & Caldwell, 2009).
Requiring students to follow biosecurity protocols also possibly helped along the development of
a sound conservation ethic in the student participants.
Through these projects, students that opted to participate in the field-based component
were not just learning about conservation. They were actually participating in conservation.
Some of the participants had likely never been in the woods before or handled a salamander or
frog before. In going to the woods and in handling salamanders and frogs, the primary
researcher of the current study hypothesized that the participants would have their own personal
conservation ethics impacted.

The Salamander
Although many different species of amphibians and reptiles exist, the current project
focused mostly on a prominent species of mole salamander: the marbled salamander (Ambystoma
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opacum). Mole salamanders spend much of their time in underground burrows, but at the
appropriate time and under appropriate conditions, they migrate to bodies of water to mate and
reproduce (Conant, Stebbins, & Collins, 1992). Once reproduction is complete, they likewise
migrate away from those bodies of water.

Ambystoma opacum
The normal range of the marbled salamander is from southern New England to northern
Florida and west to southern Illinois, southeast Oklahoma, and eastern Texas. These
salamanders are easy to recognize in that they average 77-127 millimeters in length, they are
black in color, and they have either white or gray cross bands depending on their sex. The males
are more white on black while the females are more gray on black. Marbled salamanders also
have plain black bellies. Ambystoma opacum prefers upland deciduous forest and is a pond
breeding salamander. The species routinely takes advantage of ephemeral bodies of water.
During fall of the year, the female deposits her eggs in a low-spot that is sure to catch rainwater.
She then guards the eggs until a rain event. Once covered with rainwater, the eggs can hatch.
This fall breeding cycle ensures that the marbled salamander offspring are not in direct
competition with spotted salamander offspring, since the breeding movements of the spotted
salamander occur two to three months later. Metamorph marbled salamanders are dull brown to
black in color with flecks of silver on the dorsal portion of their bodies and head (Conant &
Collins, 1998; Conant, Stebbins, & Collins, 1992; Simpson, 2010; Schneider, Krasny, &
Morreale, 2001; Wilson, n.d.). The student data collected during fall of 2012 coincided with the
reproduction and migration of the marbled salamander, Ambystoma opacum.
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Ambystoma opacum’s Habitat
Intact upland habitat is extremely important for the marbled salamander (Wilson, n.d.).
The importance of healthy upland habitat for these creatures cannot be stressed enough, given
that habitat destruction is the number one cause of the current ongoing mass extinction of species
(Primack, 2008). Students that enrolled in Conservation of Biodiversity during the study period
therefore learned to respect not only the animals themselves, but their habitats as well.

The Student Subjects
The Population and Sample
The population consisted of all male and female non-science majors enrolled in generaleducation environmental science or conservation biology courses at medium-sized metropolitan
universities located in the southeastern United States. The sample consisted of male and female
non-science majors enrolled in the general-education course entitled “Conservation of
Biodiversity” at The University of Tennessee at Chattanooga, a medium-sized metropolitan
university located in the southeastern United States. Typical enrollment in UTC’s Conservation
of Biodiversity is approximately 70-80 enrollees in the fall, although to accommodate a larger
sample size, enrollment was upped to 105 during fall of 2012.
In the catalog description, “conservation ethics” is referenced as one of the key topics to
be addressed during Conservation of Biodiversity, thereby underscoring the importance of this
concept in the minds of those individuals that originally designed the course. That the course
was subsequently approved as a general education course by the UTC General Education
Committee likewise underscores the importance of communicating to enrolled undergraduates a
sound conservation ethic. That the course has been approved as a non-lab general education
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science course is especially significant, due to the fact that the current study essentially sought to
add a field-based laboratory component for those students that voluntarily opted to participate in
the experience.
In a given semester at least half of the students enrolled in Conservation of Biodiversity
are female, with females occasionally overrepresented. Enrollees are traditional college-age
students (anywhere from 18-23 years of age) and hail from a variety of backgrounds and majors.
These majors include but are not limited to English, the social sciences, the behavioral sciences,
education, business, and economics. The individuals that typically enroll in Conservation of
Biodiversity are very often not strongly interested in the course or in the course material but have
instead opted to enroll primarily as a means of completing the general-education non-lab natural
science requirement. The enrollees generally anticipate that the course will be “easier” than
astronomy or general science. In the fall, Conservation of Biodiversity likewise attracts a
reasonably large number of both male and female student-athletes in pursuit of general-education
natural science credit.
In terms of class rank, some enrollees are traditional college-freshmen that have never
participated in a college-level course prior to their enrollment in Conservation of Biodiversity.
Others are sophomores and juniors, and still others are seniors that have opted to wait until one
or two semesters prior to graduation to satisfy the requirements for the General Education
Natural Sciences Category.

Treatments
A fall section of Conservation of Biodiversity comprised one sample of students. During
the fall semester, enrollees that comprised the sample were given two options in the course:
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either (1) to participate in a traditional lecture format, take notes, do readings, study the material,
and successfully complete three multiple choice exams and one traditional multiple choice final,
or (2) to participate in a traditional lecture format, take notes, do readings, study the material, and
successfully complete three multiple choice exams, and participate in a hands-on field
experience with the reflective journal associated with that experience and the experience itself
serving as a substitute for the traditional multiple choice final. During the fall semester, students
divided themselves into treatments. Treatment A was comprised of those students that opted to
solely participate in traditional lecture as delivered by a transformational leader. Treatment B
consisted of those students that opted to participate not only in traditional lecture, but to also take
part in hands-on field experiences and engage in reflective journaling under the direct
supervision of the same transformational leader.
There was a slight imbalance in the groups because the number of students that opted to
participate in the voluntary hands-on field experience was limited to just under half of the class.
Unfortunately this was all the students that could be successfully managed “in the field” during
the fall semester. Any more students and the experience would no longer have been considered
“hands-on.” Eight to ten students at any given time were allowed to participate in one of five
three-week periods over the fall semester’s sixteen-week time frame. The students that were the
first to volunteer through a sign-up sheet were the students that were allowed to participate in the
field experience (exactly forty-two students) and served as Treatment B, with those that opted
not to engage in the field experience serving as Treatment A. The slight imbalance in the lecture
group versus the field group was not problematic because an independent-samples two-tailed ttest (with equal variances, to account for the moderate sample size) was used to compare the
lecture group (Group A) and the field group (Group B).
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Instrumentation
The instruments discussed below are included in the Appendices section at the end of this
document. The Multi-Factor Leadership Questionnaire is not included due to copyright
restrictions.

Strength of Conservation Ethic Survey
Gender, ethnic origin, age range, major, class rank, and general attitude towards nature
were six of the primary categorical variables measured by the Strength of Conservation Ethic
Survey. In addition to strength of conservation ethic (each item was measured on a 1 to 7 scale
with 1 being low and 7 being high), this survey also measured the ability to feel empathy for
nonhuman life (on a 1 to 5 scale with 1 being low and 5 being high). The Strength of
Conservation Ethic Survey also measured the most important reasons for protecting biodiversity
(on a 1 to 7 scale with 1 being the most important and 7 being the least important). The various
reasons were as follows: biodiversity has value because it is a resource, biodiversity has value
because it has an ecological role to play, biodiversity has value because it has aesthetic and
recreational value, biodiversity has value because there’s money to be made, biodiversity has
value because it’s spiritually important, biodiversity has intrinsic value because it exists, and
biodiversity has value because it is scientifically important. Finally, students were asked to
characterize their own personal conservation ethic: preservationist, conservationist,
preservationist-conservationist blend, or indifference.
Any data collected through the Strength of Conservation Ethic Survey represented
quantitative data. This survey was built by drawing upon not only Manning, Valliere, and
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Minteer’s (1999) forest management study, but also by drawing upon at least two environmental
ethics textbooks (Des Jardins, 1993; Pojman, 2004).

Multi-Factor Leadership Questionnaire (MLQ)
This project also utilized the Multi-Factor Leadership Questionnaire (MLQ), designed to
provide researchers with “the most validated and efficient measure of Transformational
Leadership, as well as a full range of leadership behaviors” (Bass & Avolio, n.d.). The MLQ
consists of both a Multi-Factor Leadership Questionnaire Self Form and a MLQ 360 Multi-rater
Assessment. The professor of Conservation of Biodiversity took the MLQ Self Form, which is
designed as a self-assessment. The MLQ Self Form allowed the professor of Conservation of
Biodiversity to better understand to what extent he sees himself as a transformational leader and
to what extent he believes he displays certain transformational leadership behaviors. Mind
Garden, an independent psychological publishing company that makes available to businesses
and scholars assessments and developmental materials associated with leadership and leadership
behaviors, insists that “the self-form does not measure leadership so it is not advised as
appropriate for leadership assessment purposes or in any way to replace the MLQ 360 Multirater assessment” (Bass & Avolio, n.d.). The MLQ 360 Multi-rater assessment was therefore
administered to the Conservation of Biodiversity students. This portion of the MLQ was
administered in order to make sure that the professor is perceived as a transformational leader by
the study subjects. Mind Garden describes this portion of the MLQ in the following manner:
“the MLQ Rater form is the rater/observer part … and therefore measures rater perception of
leadership behaviors. Researchers use this form when the leader's input is not needed, or when
the "ideal" leader is being measured” (Bass & Avolio, n.d.).

55

The twelve different leadership attributes measured by the MLQ Self-Form and the MLQ
360 Multi-rater assessment are as follows: Idealized Influence (Attributed), Idealized Influence
(Behavior), Inspirational Motivation, Intellectual Stimulation, Individualized Consideration,
Contingent Reward, Management-by-Exception (Active), Management-by-Exception (Passive),
Laissez-faire Leadership, Extra Effort, Effectiveness, and Satisfaction.

Impact of Transformational Leadership Survey
This survey was designed to measure the transformational leadership qualities possessed
and demonstrated by the professor of Conservation of Biodiversity. This survey also measured
student perceptions of the impact of the professor’s transformational leadership attributes on
their individual conservation ethics. More specifically, students rated their instructor’s ability to
display transformational characteristics on a 1 to 7 scale with 1 representing strongly disagree, 2
representing disagree, 3 representing slightly disagree, 4 representing neither agree or disagree, 5
representing slightly agree, 6 representing agree, and 7 representing strongly agree. They were
likewise asked to mark, utilizing the same 1 to 7 scale, the extent to which each characteristic in
the instructor had impacted each student’s own personal conservation ethic. More specifically, a
pair of questions was put forth for each transformational characteristic, one focused on the ability
of the instructor to display that characteristic and one focused on the impact of such a display.
In the first of the paired questions for example, students were asked to what extent their
instructor had the ability to create and communicate a shared vision. They were then asked in
the second of the paired questions to what extent their instructor’s ability to create and
communicate a shared vision had positively impacted their own personal conservation ethic.
This was repeated for encouraging and building relationships, for creating and encouraging a
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supportive environment or culture, for providing guidance, for exhibiting strong character, and
for successfully combating the biodiversity crisis.
Any data collected through the Impact of Transformational Leadership Survey also
represented quantitative data. This survey was built by drawing upon the Pielstick (1998) study.

Interview Protocol Sheet and Critical Reflection Rubric
Like Plack et al. (2004), a critical reflection rubric was used to evaluate the reflective
journals. This Critical Reflection Rubric took advantage of the same nine elements utilized by
Plack et al. (2004) (reflection in action, reflection on action, reflection for action, content,
process, premise, returns to experience, attends to feelings, and reevaluates) and an Overall
Level of Reflection Category, but it also included a tenth element entitled Development of
Conservation Ethic.
As for the Interview Protocol Sheet, the interview questions revolved primarily around
the impact of the instructor, the impact of the hands-on outdoor experience itself, and the impact
of the journal keeping experience on personal conservation ethic. The interview questions were
somewhat dictated by the results of the surveys and by the various journal entries made; this was
consistent with the explanatory sequential design. Any data collected through the Interview
Protocol Sheet or the Critical Reflection Rubric represented qualitative data.

Quality of the Instruments
In this study, sound judgment on the part of the primary researcher was employed in
order to carefully gauge the content validity of the instrumentation. Other researchers and moreexperienced social scientists likewise evaluated the instruments. By having several individuals
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carefully examine these instruments, it was possible to determine to a greater extent their
reliability and validity. A small amount of focus group work was also used to improve the
readability and functionality of the instruments.

Identification of Variables and Statement of Null Hypotheses
For this project, the dependent variable was the strength of the conservation ethic. It was
either strong or weak and it either became stronger or weaker following the treatment, i.e. lecture
delivered by a transformational leader versus lecture delivered by a transformational leader in
combination with hands-on field experiences and reflective journaling. The independent
variables for the purposes of this study were as follows: (1) exposure to transformational
leadership in a classroom/field setting (namely, the ability of the instructor to create and
communicate a shared vision, the ability of the instructor to encourage and build relationships,
the ability of the instructor to create and encourage a supportive environment or culture, the
ability of the instructor to provide guidance by exhibiting moral reasoning and displaying good
judgment, the ability of the instructor to exhibit strong character, and the perceived ability of the
instructor to successfully combat the biodiversity crisis), (2) participation in hands-on
herpetology in the field (students either participated or they did not), and (3) the keeping of a
reflective journal associated with participation in the field experience.
The first null hypothesis for this research project was that there was no significant
difference in terms of the strength of the conservation ethic for students at the end of the course
than at the beginning of the course, and that any observed difference was due only to chance.
The next null hypothesis for this research project was that there was no significant difference in
terms of strength of the conservation ethic for students that participated in traditional lecture as
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delivered by a transformational leader, took part in hands-on herpetology in the field, and
engaged in reflective journaling versus those students that participated solely in traditional
lecture as delivered by the same transformational leader, and that any observed difference was
due only to chance.

Procedures
Quantitative Data Collection: Administered to All Participating Students
Prior to the fall 2012 semester, the professor of Conservation of Biodiversity took the
Multi-Factor Leadership Questionnaire Self Form. The professor completed the MLQ Self Form
in order to determine to what extent he sees himself as a transformational leader, rating himself
on the aforementioned twelve different leadership attributes.
During the fall 2012 semester, the professor of Conservation of Biodiversity kept a
detailed journal outlining any transformational behaviors displayed. For example, every time the
professor tried to “create a shared vision” a one (1) was recorded. Every time, he tried to
“communicate the vision” a two (2) was recorded. A three (3) was recorded each time he tried to
“build relationships” and a four (4) each time he attempted to “build a supportive organizational
culture.” A five (5) was recorded for “guides implementation of the vision,” a six (6) for
“exhibits character,” and a seven (7) for “achieves results.” “Displaying charisma and idealized
influence” rated an eight (8), “inspirational motivation” a nine (9), “intellectual stimulation” a
ten (10), and “individual consideration and individualized attention” an eleven (11). This journal
likewise addressed and recorded any biased attempts on the part of the professor to unduly
influence the outcome of the project, in an attempt to help the professor, who was also the
primary researcher, deal with any inherent biases.
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For the quantitative component, a survey measuring strength of student conservation
ethic, the Strength of Conservation Ethic Survey, was administered to all students on the first day
of class at the beginning of the fall 2012 semester. The same survey was administered again to
the same subjects on the last day of class, after a semester’s worth of exposure to lecture as
delivered by a transformational leader. This survey focused on strength of conservation ethic
and empathy. As an additional method of charting changes in overall conservation ethic,
students were also asked to rank the various reasons for protecting biodiversity from the most
important to the least important on a 1 to 7 scale, with 1 being the most important and 7 being
the least important. Students were also asked to characterize their own personal conservation
ethic (preservationist, conservationist, preservationist-conservationist blend, or indifference).
The MLQ 360 Multi-rater assessment was also administered to the students on the last
day of class, after significant exposure to the professor. This survey measured, from the
students’ perspective, the extent to which the leader displayed the twelve different leadership
attributes referenced earlier.
At the end of the same semester, another survey was administered to the study subjects.
This survey, the Impact of Transformational Leadership Survey, was designed to measure the
transformational leadership qualities possessed and demonstrated by the professor of
Conservation of Biodiversity. This survey measured student perceptions of the impact of the
professor’s transformational leadership attributes on their individual conservation ethics.

Qualitative Data Collection: Administered to Field Experience Students
Immediately after the end of the fall 2012 semester, the reflective journals, kept by those
that participated in the optional field experience, were analyzed for evidence of true critical
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reflection. This analysis was made possible by the use of the Critical Reflection Rubric. All of
the journals where true critical reflection had taken place were numbered. Using a random
number generator, fifteen journals were chosen out of the true critical reflection journals.
Five of the subjects that participated in the optional hands-on field experience were then
purposively selected from those students that had truly engaged in critical reflection to
participate in the qualitative interviews. These interviews lasted for the duration of thirty
minutes to one hour and took place over the course of one month. The intent of the researcher
was to investigate and document with rich description the impact of transformational leadership,
hands-on experiential learning, and reflective journaling on the conservation ethic of non-science
majors in a survey course. These interviews focused on the impact of the treatments.

Summary
Below is a list of data collection steps that were followed during fall of 2012:
1) Transformational Leader took MLQ Self Form (Prior to First Day of Class)
2) Leader began keeping a personal journal, documenting transformational behaviors and biased
attempts to influence outcome.
3) Leader administered Strength of Conservation Ethic Survey to all students (First Day).
4a) Lecture unfolded for all students (Throughout Semester).
4b) Some students engaged in optional hands-on field experience (Throughout Semester)
5) Transformational Leader administered Strength of Conservation Ethic Survey to all students
(Last Day of Class).
6) Leader administered MLQ Multi-rater Assessment to all students (Last Day of Class)
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7) Leader administered Impact of Transformational Leadership Survey to all students (Last Day
of Class).
8) Reflective Journals Analyzed (within one Month of the Last Day of Class)
9) Interviewed Purposively Selected Individuals/Field Participants (within one Month of the Last
Day of Class)

Data Organization and Analysis
The data were first subdivided. Those students that participated solely in lecture as
delivered by a transformational leader were placed in one group. Those students that participated
in lecture and engaged in hands-on herpetology in the field and reflective journaling were placed
in a second group.

Quantitative Data
In accordance with the research questions explicated in Chapter I, the collected student
data were analyzed in the following manner: First, the transformational behaviors documented in
the professor’s personal journal were tallied.
Then, for the thirty-statement conservation ethic survey, for the lecture group and for the
field group, the various scores for all thirty statements were added together to determine a total
conservation score for each student, with possible scores ranging from 30 to 210. For the
empathy scale, empathy was examined for each individual organism, but the empathy values for
each student for each question were also added up into an overall empathy score, with possible
scores ranging from 5 to 30. Data were analyzed using paired-samples t-tests in SPSS. Student
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surveys were paired using the UTC student ID, with alpha values set at the 0.05 level. The
lecture group and the field group were analyzed independently of each other.
Additional indicators of a change in conservation ethic were also examined for all
students at the beginning of the course versus the same students at the end of the course. The
Reasons for Protecting Biodiversity were analyzed in SPSS, using separate independent-samples
two-tailed t-tests (assuming equal variances), since students were asked to rank on a 1 to 7 scale
the most important reasons for protecting biodiversity all the way down to the least important
reasons for protecting biodiversity. Also, simple descriptive statistics were used to determine
whether or not there was any change or shift in the number of students that identified themselves
as either preservationists or conservationists or as someone in between or as someone that is
indifferent to conservation, at the beginning of the course versus the end. All of the above tests
and analyses were consistent with Research Question 1.
The student data was then analyzed again, this time using an independent-samples t-test
to determine whether or not there was a significant difference between the conservation ethic
score and the empathy score for those students that only participated in the lecture versus those
students that opted to participate in the hands-on field experience in conjunction with reflective
journaling. This was consistent with Research Question 1. A stratified sample was then
analyzed in a similar manner to account for any differences stemming from any possible
“volunteer effect.” The data were stratified based on the number of individuals that identified
themselves as having an indifferent attitude towards nature versus a favorable attitude towards
nature versus a passionate attitude towards nature.
An ANCOVA was likewise used to account for any possible “volunteer effect.” An
ANCOVA “evaluates whether the population means on the dependent variable, adjusted for
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differences on the covariate, differ across the levels of the independent variable” (ANCOVA
Notes, n.d.). For this project, the dependent variable is the total conservation ethic score after
treatment, while the independent variable is whether or not the students had lecture only or
whether or not they participated in the lecture-field option. The covariate is their self-reported
attitude towards nature: indifferent, favorable, or passionate. All alpha values were again set at
the 0.05 level.
In order to determine whether or not the professor’s followers see him as a
transformational leader, descriptive statistics were calculated for the twelve different leadership
attributes measured by the MLQ 360 Multi-rater Assessment. The students’ results were then
compared to the results from the leader’s self-assessment.
Next, for all students, descriptive statistics were used to determine to what extent the
professor of Conservation of Biodiversity displayed transformational leadership behaviors and
whether or not these transformational behaviors had any impact on student conservation ethic.
Simple descriptive statistics were then calculated for each pair of questions, with each pair of
questions revolving around one of the aforementioned attributes. Additionally, Pearson r
correlation coefficients were calculated to express the strength of relationship between the
instructor’s ability to display each transformational characteristic and the impact of that ability
on student conservation ethic. This was consistent with Research Questions 2 and 3.

Qualitative Data
In accordance with the research questions explicated in Chapter I, the collected student
data were organized and analyzed in the following manner: once the quantitative data had been
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explored and broad trends identified, the focus shifted from the quantitative to the qualitative.
First, all of the reflective journals were analyzed.
Using the carefully designed Critical Reflection Rubric, all of the journals were read by
the primary researcher in their entirety, with short notes and memos made in the margins of each
(Creswell & Clark, 2011). All of the journals where true critical reflection had taken place were
then numbered and placed in a stack, with fifteen journals selected through the use of a random
number generator on a scientific calculator. The data contained within the selected reflective
journals were then examined to an even greater degree; all the while the primary researcher
looked for additional evidence of critical reflection and for recurring key themes and categories.
These recurring key themes and categories (revolving around the building of a conservation ethic
and the role played by either the instructor or the experience itself, consistent with Research
Questions 4 and 5) were marked and coded using different colored highlighters and appropriate
overarching organizational categories. Through this approach, pertinent qualitative data were
extracted from the fifteen reflective journals.
As for the student authors of the various journals, five were purposively selected to
participate in interviews. Individuals were chosen based on whether or not they had reflected
critically in their journals. They were also chosen based on the degree to which they were able
to competently express themselves through the spoken word. This is consistent with Flick’s
assertion that “the selection of critical cases” is appropriate” (2009, p. 122). To some extent
these participants were also selected out of convenience. Convenience “refers to the selection of
those cases that are the easiest to access under given conditions” (Flick, 2009, p. 122). The
primary researcher believed that five interviews would be sufficient, as long as the five
interviewees served to confirm one another’s thoughts and ideas. While at first glance such an
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approach might appear prone to bias, the selection of the five was not that different from the way
jurors are selected for a court proceeding. The five selected were the five most equipped to
reveal key details about the impact of the various treatments.
Note-taking was utilized as the means of recording interviewee responses. These
interviews were a half hour to one hour in length and took place immediately after the fall
semester. These interviews were designed to more deeply explore the impact of transformational
leadership, reflective journaling, and hands-on herpetology on student conservation ethic
(consistent with Research Questions 4 and 5). The interview questions themselves were
somewhat dictated by the results of the surveys and by the various journal entries made; even so,
the interview questions revolved primarily around the impact of the instructor, the impact of the
outdoor, hands-on experience itself, and the impact of the journal-keeping experience on
personal conservation ethic. In short, the primary researcher, after summarizing and interpreting
both the quantitative and qualitative results, interpreted “to what extent and in what ways the
qualitative results explain and add insight into the quantitative results and what overall is learned
in response to the study’s purpose” (Creswell & Clark, 2011, p. 83).
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CHAPTER IV
QUANTITATIVE RESULTS
The quantitative results for this study will now be presented in a systematic way, with
each of the major research questions and hypotheses addressed in sequence.

Basic Descriptive Statistics
Of the 100 eligible students that participated in the project, 88 properly filled out the
various surveys. Of the 88, 44.3 % were male and 55.7% female. A majority of the students
(89.8 %) fell in the 18 to 24 year-old age range. Most (46.6%) were seniors.
In terms of general attitude towards nature prior to treatment, 11.4% described their
attitude as indifferent, 67.0% as favorable, and 21.6% as passionate. After treatment, only 5.7%
described their general attitude towards nature as indifferent, 70.5% as favorable, and 23.9% as
passionate. In terms of how the students described their own personal conservation ethic prior to
treatment, most saw themselves as either a conservationist (42 individuals, 47.7%) or as a
conservationist-preservationist blend (42 individuals, 47.7%). Only three individuals (3.4%) saw
themselves as pure preservationists and only one (1.1%) reported having no conservation ethic of
any kind. Interestingly, after treatment there were no pure preservationists (0%). Instead, after
treatment, 50 individuals (56.8%) described themselves as conservationists, only 37 (42.0%) as a
conservationist-preservationist blend, and one (1.1%) as having no conservation ethic of any
kind.
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Research Question One
The first research question asked: is there a statistically significant difference between the
conservation ethic of non-science majors in an introductory conservation course at the beginning
of the semester versus the end of the semester? In terms of a hypothesis, it was predicted that
there would be a significant difference in strength of conservation ethic for non-science majors at
the end of a conservation-based, general-education survey course versus those same students at
the beginning of the course following exposure to hands-on herpetology and/or conservationbased lectures. Descriptive statistics for pre-test and post-test empathy and ethic scores for the
lecture-only group are presented below.

Table 4.1 Pre and Post Empathy and Ethic Scores for Lecture-Only

Attribute

Mean

N

Standard Deviation

Pair 1

Total Empathy Before Lecture
Total Empathy After Lecture

20.32
21.00

50
50

7.14
5.22

Pair 2

Total Ethic Before Lecture
Total Ethic After Lecture

158.80
164.58

50
50

20.63
27.78
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Paired-samples t-test results for the empathy and ethic scores for the lecture only-group
are presented in Table 4.2.

Table 4.2 Paired-Samples t-test Results for Empathy and Ethic Scores for Lecture-Only
Attribute

Empathy
Ethic

Mean
Stand.
Difference Deviation
-0.68
-5.78

6.72
26.70

95% Confidence
Interval
Lower
Upper
-2.59
-13.37

1.23
1.81

t

df

Sig

-0.07
-1.53

49
49

.478
.132

The results indicate that the mean total empathy score after the lecture experience
(M=21.00, SD = 5.22) was not significantly different than the mean total empathy score before
the lecture experience (M = 20.32, SD = 7.14), t (49) = -.715, p = .478. The 95% confidence
interval for the mean difference was -2.59 to 1.23. Similarly, the mean total ethic score after the
lecture experience (M = 164.58, SD = 27.78) was not significantly different than the mean total
ethic score before the lecture experience (M = 158.80, SD = 20.63), t (49) = -1.530, p = .132.
The 95% confidence interval for the mean difference was -13.37 to 1.81.
A separate analysis was performed for those students that were exposed to both the
lecture experience and the hands-on field experience. Descriptive statistics for pre-test and posttest empathy and ethic scores for the lecture-field group are presented in Table 4.3.
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Table 4.3 Pre and Post Empathy and Ethic Scores for Lecture-Field Group

Attribute

Mean

N

Standard Deviation

Pair 1

Total Empathy Before Experience
Total Empathy After Experience

21.23
22.07

38
38

4.66
4.72

Pair 2

Total Ethic Before Experience
Total Ethic After Experience

165.36
174.68

38
38

20.98
17.41

Paired-samples t-test results for empathy and ethic scores for the lecture-field group are
presented in Table 4.4.

Table 4.4 Paired-Samples t-test Results for Empathy/Ethic Scores for Lecture-Field Group
Attribute

Empathy
Ethic

Mean
Stand.
Difference Deviation
-0.84
-9.31

4.06
15.68

95% Confidence
Interval
Lower
Upper
-2.17
-14.47

.49
4.15

t

df

Sig

-1.27
-3.66

37
37

.209
**.001

Note: ** p < .01

The results indicate that the mean total empathy score after the total experience
(M=22.07, SD = 4.66) was not significantly different than the mean total empathy score before
the total experience (M = 21.23, SD = 4.72), t (37) = -1.277, p = .209. The 95% confidence
interval for the mean difference was -2.17 to .49. However, the mean total ethic score after the
total experience (M = 174.68, SD = 17.41) was different than the mean total ethic score before
70

the total experience (M = 165.36, SD = 20.98), t (38) = -3.661, p = .001. The 95% confidence
interval for the mean difference was -14.47 to -4.15.
In terms of the primary hypothesis, in the case of the lecture-only students, the null
hypothesis that the conservation ethic for the students at the beginning of the course would be the
same as the conservation ethic for the students at the end of the course is supported. There was
no significant difference in conservation ethic or empathy at the end of the lecture experience
versus the beginning.
In the case of the lecture-field students, while there was no significant difference in terms
of empathy, the null hypothesis that the conservation ethic for the students at the beginning of
the lecture-field experience would be the same as the conservation ethic for the students at the
end of the lecture-field experience is rejected. There was a significant difference in conservation
ethic at the end of the lecture-field experience versus the beginning.
For the lecture-only group, there was no significant difference in terms of the ability to
feel empathy for any of the individual animals or organisms. For the lecture-field group however
(the group that had actually interacted with salamanders “in the field”), the ability to feel
empathy for salamanders had increased in a statistically significant way (M = 3.78, SD = .90), t
(38) = 2.321, p = .026), although it had not increased significantly for any of the other animals or
organisms. The 95% confidence interval for the mean difference was 0.04 to 0.64. These results
are on display in the table that follows:
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Table 4.5 Paired-Samples t-test Results for Empathy for Lecture and Lecture-Field Groups
PrePostExperience Experience
Average
Average

Average
Difference

t

SD

p

LectureOnly
(n = 50)
Bird
Tree
Salamander
Snake
Squirrel
Raccoon

3.86
3.16
3.22
2.56
3.90
3.66

3.90
3.36
3.40
2.82
3.86
3.62

.04
.20
.18
.26
-.04
.04

.22
1.0
.92
1.0
-.23
.24

1.24
1.32
1.38
1.72
1.21
1.15

.821
.291
.361
.291
.816
.808

3.92
3.71
3.44
2.89
3.68
3.57

3.97
3.71
3.78
3.18
3.73
3.68

.05
.00
.34
.28
.05
.10

.36
.00
2.32
1.67
.36
.61

.89
1.09
.90
1.06
.89
1.06

.720
1.00
*.026
.102
.720
.544

LectureField
(n = 38)
Bird
Tree
Salamander
Snake
Squirrel
Raccoon
Note: *p < .05

Paired-samples t-tests were performed to determine the mean rank for each reason for
protecting biodiversity both at the beginning of the semester and at the end of the semester.
There were no significant differences in mean rank for any of the evaluation points at the end of
the course versus the beginning. See Table 4.6 below. All p values are > .05.
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Table 4. 6 Paired-Samples t-test Results for Mean Rank for Reasons

Attribute

Mean
Difference

Rank
Before
Treatment

Rank
After
Treatment

95% Confidence
Interval
Lower

Upper

Resource
Ecological

-.42
-.02

6
7

6
7

-1.06
-.77

.21
.73

Aesthetic
Economic

.04
.42

2
1

3
1

-.50
-.25

Spiritual
Intrinsic
Science

.46
-.42
-.04

3
5
4

2
5
4

-.11
-1.13
-.56

t

-1.33
-.059

Sig. (2df tailed)

44
44

.19
.95

.59
1.10

.164 44
1.25 44

.87
.21

1.05
.28
.47

1.60
-1.19
-.17

.11
.23
.86

44
44
44

Interestingly, the ranking at the end of the semester and at the beginning of the semester
were almost identical. That there is money to be made from biodiversity was the most important
reason for protecting biodiversity both before the treatment and after the treatment. The only
true difference observed was that biodiversity’s spiritual significance went from number three
pre-treatment to number two post-treatment, swapping places with biodiversity has aesthetic and
recreational value. Both at the beginning and at the end of the semester, biodiversity has
scientific importance ranked fourth, biodiversity has intrinsic value ranked fifth, biodiversity is a
resource ranked sixth, and biodiversity plays an ecological role ranked seventh.
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Research Question Two
The second research question asked: is the primary researcher truly a transformational
leader in the eyes of his students, and if so, is there a statistically significant difference between
the conservation ethic of non-science majors that participate in traditional lecture as delivered by
a transformational leader versus those that participate in traditional lecture as delivered by the
same transformational leader, participate in hands-on herpetology in the field, and engage in
reflective journaling?
By the end of the semester, based on the aforementioned journal and numbering system,
the primary researcher had displayed and documented 345 different transformational behaviors.
While not all of the students were exposed to all of the 345 behaviors, throughout the semester
the leader made a conscious and active effort to display transformational behaviors as much as
possible. Only nine instances of “biased attempts to influence” and/or “other missteps” were
recorded.
In order to determine whether or not the leader/professor’s followers see him as a
transformational leader, descriptive statistics were calculated for the aforementioned twelve
different leadership attributes as measured by the MLQ 360 Multi-rater Assessment. The
averages as determined by the followers for those measured attributes most closely related to
transformational leadership are on display in Table 4.7. All of the scores fall between 3 (Fairly
Often) and 4 (Frequently, if not always) in terms of how often the leader in question displays the
behaviors associated with that attribute.
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Table 4.7 Descriptive Statistics for MLQ 360 Multi-rater Assessment

Attribute
Idealized Influence Attributed
Idealized Influence Behavior
Inspirational Motivation
Intellectual Stimulation
Individualized Consideration
Contingent Reward
Manage by Exception (active)
Manage by Exception (passive)
Laissez-faire Leadership
Extra Effort
Effectiveness
Satisfaction

N
86
88
90
86
85
88
80
77
84
92
84
90

Min

Max

2.50
1.25
2.00
1.50
1.50
1.50
.00
.00
.00
1.33
2.00
2.50

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
3.75
4.00
4.00
4.00

Mean
3.58
3.47
3.68
3.29
3.22
3.48
1.79
.85
.40
3.55
3.44
3.72

Std.
Deviation
.43
.49
.42
.59
.60
.51
1.01
.81
.71
.57
.55
.43

Prior to the start of the project, the leader/primary researcher completed the MLQ Self
Form in order to determine to what extent he sees himself as a transformational leader, rating
himself on the same 12 different leadership attributes. The scores for those measured attributes
most closely related to transformational leadership fall between 3 (Fairly Often) and 4
(Frequently, if not always) in terms of how often the leader in question believes he displays the
behaviors associated with those attributes. For the purposes of comparison, the leader’s MLQ
Self Form Scores are on display in Table 4.8 alongside the leader’s MLQ Multi-Rater
Assessment Scores.
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Table 4.8 MLQ Self Form Scores versus MLQ Multi-Rate Assessment Scores

Attribute

Self-scores
3.75
3.50
3.75
3.25
3.50
3.75
0.75
1.50
1.00
2.75
3.50
4.00

Idealized Influence Attributed
Idealized Influence Behavior
Inspirational Motivation
Intellectual Stimulation
Individualized Consideration
Contingent Reward
Manage by Exception (active)
Manage by Exception (passive)
Laissez-faire Leadership
Extra Effort
Effectiveness
Satisfaction

Followers
3.58
3.47
3.68
3.29
3.22
3.48
1.79
.85
.40
3.55
3.44
3.72

An independent-samples t-test was performed in order to determine whether or not the
lecture-field group has a greater conservation ethic than the lecture-only group at the end of the
semester. The results of this test are summarized in Table 4.9.

Table 4.9 Independent-Samples t-test for Ethic for Lecture and Lecture-Field
Option

N

Mean

Stand Dev

Df

Sig. (2-tailed)

Lecture Option A
Lecture/Field Option B

50
38

164.58
174.68

27.78
17.41

86

.053
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In terms of mean conservation ethic, the lecture-field group (N=38, M = 174.68, SD =
17.41) does not have a greater conservation ethic than the lecture-only group (N=50, M=164.58,
SD = 27.78). Levene’s Test for Equality of Variances indicate that both Group A (lecture-only)
and Group B (lecture-field) have approximately the same amount of variability between scores
(.218 > .05). Equal variances are therefore assumed. Although significance is being approached,
the test is not significant at the .05 level, t (86) = -1.96, p = .053. The 95% confidence interval
for the difference in means ranges from -20.32 to .11.
This data were then analyzed again using an independent samples t-test, except this time,
the data were stratified based on the number of individuals that identified themselves as having
an indifferent attitude towards nature versus a favorable attitude towards nature versus a
passionate attitude towards nature. For both Group A and Group B, thirty individuals were
randomly selected with four reporting indifferent, twenty-one reporting favorable, and five
reporting passionate (in other words, there were sixty total individuals across the two groups).
This was done to counteract any kind of “volunteer effect.”
This independent samples t-test was conducted to determine whether or not the lecturefield group has a greater conservation ethic than the lecture-only group. In terms of mean
conservation ethic, the lecture-field group (N=30, M = 174.80, SD = 18.34) does not have a
greater conservation ethic than the lecture-only group (N=30, M=169.83, SD = 18.25). Levene’s
Test for Equality of Variances indicates that both Group A (lecture-only) and Group B (lecturefield) have approximately the same amount of variability between scores (.968 > .05). Equal
variances are therefore once again assumed. As before, the test is not significant at the .05 level,
t (58) = -1.05, p = .298. The 95% confidence interval for the difference in means ranged from 14.42 to 4.49. The results of this test are on display in Table 4.10 below.
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Table 4.10 Independent-Samples t-test for Ethic for Lecture and Lecture-Field (Stratified)
Option

N

Mean

Stand Dev

Df

Sig. (2-tailed)

Lecture Option A
Lecture/Field Option B

30
30

169.83
174.80

18.25
18.34

58

.298

Finally, the same data were analyzed a third time. This time a one-way analysis of
covariance was utilized on the unstratified samples. An ANCOVA “evaluates whether the
population means on the dependent variable, adjusted for differences on the covariate, differ
across the levels of the independent variable” (ANCOVA Notes, n.d.). For this project, the
dependent variable is the total conservation ethic score after treatment, while the independent
variable is whether or not the students had lecture only or whether or not they participated in the
lecture-field option. The covariate is their self-reported attitude towards nature, either
indifferent, favorable, or passionate.
First, the homogeneity of regression assumption was checked. There was no significant
interaction between the covariate (attitude towards nature) and the independent variable (lecture
versus lecture-field) in the prediction of the dependent variable (overall conservation ethic). The
homogeneity of variance assumption was likewise met, given that F (1, 86) = 1.463, p =.230.
These results suggest that running an ANCOVA is appropriate for the current data set. As for
the results of the one-way analysis of covariance, again, the independent variable was whether
the students selected lecture only or the lecture-field option, while the dependent variable was
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the overall conservation ethic score: the ANCOVA was not significant, F (1, 85) = 3.162, p =
.146). See Table 4.11 below:

Table 4.11 Summary of One-Way Analysis of Covariance
Dependent Variable: Total Ethic Score After Treatment
Source

Type III Sum
of Squares

Corrected Model
Intercept
Attitude
A_or_B
Error
Total
Corrected Total

2265.36
148000.91
61.03
1822.52
48985.35
2562929.00
51250.71

Df

Mean Square

2
1
1
1
85
88
87

1132.68
148000.91
61.03
1822.52
576.29

F

Sig.

1.96
256.81
.10
3.16

.146
.000
.746
.079

In terms of the primary hypothesis, the null hypothesis that strength of conservation ethic
for students exposed to lecture as delivered by a transformational leader, hands-on herpetology,
and reflective journaling would equal strength of conservation ethic for students exposed to
lecture alone as delivered by the same transformational leader is supported. There was no
significant difference in conservation ethic between the two groups.

Research Question Three (Quantitative)
Research Question Three asked: what are student perceptions of the impact of
transformational leadership on the development of a conservation ethic? Does exposure to a
transformational leader who routinely displays transformational leadership behaviors in a
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systematic way strengthen the conservation ethic of non-science majors in an introductory survey
course?”
All results are shown in Table 4.12 below:

Table 4.12 Ability to Display and Impact of Transformational Behaviors

Transformational Behavior

Mean

Standard Deviation

ability to create/communicate shared vision

6.67

.51

impact of ability to create/communicate shared vision

6.51

.66

ability to encourage and build relationships

6.69

.58

impact of ability to encourage and build relationships

6.36

.83

ability to create a supportive environment

6.54

.61

impact of ability to create a supportive environment

6.24

.77

ability to provide guidance

6.58

.63

impact of ability to provide guidance

6.21

.90

exhibits strong character

6.74

.46

impact of exhibition of strong character

6.11

1.05

ability to combat biodiversity crisis

6.67

.53

impact of ability to combat biodiversity crisis

6.29

.85

N = 93
Note: All values fall between 6 and 7, or between agree and strongly agree.
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It should be noted that the means for the instructor’s ability to display each
transformational characteristic all fall between 6 and 7 (the means all fall between Agree and
Strongly Agree). It should additionally be noted that the impact of the instructor’s ability to
display each transformational characteristic is also between 6 and 7 (between Agree and Strongly
Agree).
Additionally, Pearson r correlation coefficients were calculated to express the strength of
relationship between the instructor’s ability to display each transformational characteristic and
the impact of that ability on student conservation ethic. All of the correlation coefficients
indicated a strong positive linear relationship, except for one (Pearson’s r Correlation, n.d.). The
ability to create and communicate a shared vision and its associated impact share a weak positive
linear relationship, but a definite relationship all the same (Pearson’s r Correlation, n.d.). The
Pearson r correlation coefficients are on display in the table below, with all of the correlations
significant at the 0.01 level (1-tailed):

Table 4.13 Correlation Coefficients for Transformational Characteristics Ability and Impact
Characteristic/Behavior

Coefficient

Significance (1-tailed)

Relationship

Create/Communicate Vision
Encourage/Build Relationships
Create Supportive Environment
Provide Guidance
Exhibit Strong Character
Combat Biodiversity Crisis

.299
.630
.690
.615
.464
.493

**.002
**.000
**.000
**.000
**.000
**.000

Weak positive
Strong positive
Strong positive
Strong positive
Strong positive
Strong positive

Note: **p < .01
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Research Question Three was explored to an even greater degree in the qualitative portion of this
study, as were Research Questions Four and Five.
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CHAPTER V
QUALITATIVE RESULTS
The critical reflection rubric made it possible to sort the 42 journals submitted by the
students into three broad categories: critical reflection, reflection, or no reflection. The primary
researcher found that twenty-two (22) journals rated “critical reflection,” fourteen (14) rated
“reflection,” and six (6) rated “no reflection.”

Journal Analysis: Recurring Themes
During open coding, highlighting and note-taking were used to mark recurring themes in
the fifteen randomly selected journals. Eventually, a series of categories was developed for those
themes.

Overcoming Nervousness and Fear
Students repeatedly expressed the idea of confronting and overcoming nervousness and
fear. Some were afraid of not knowing what to do in the wetland or of not being able to perform
the task at hand. Others were literally terrified of the animals. Some representative quotes from
the reflective journals were:
I expect that my experience will be a little out of my comfort zone … I will be in a new
place with people that I have never met before and I won’t really know what I’m doing.
Hopefully we will not run into any snakes.
Holding the salamander was creepy because they squirm a lot, and they’re squishy. I’m
still too scared to pick one up from a bucket, but maybe I’ll do that later on.
83

I was actually scared about holding a salamander. Just something about the texture scares
me a little.
The salamander was real calm in his bag as I measured him, which was reassuring to me
emotionally in regards to my nerves and his comfort.
I’m kind of nervous about handling salamanders and frogs.
I did not want to encounter a snake at any time.
I’m afraid of snakes and really don’t want to come across one.
I believe this may help me overcome my irrational fear of snakes. It’s a mental thing. I
am not intimidated by much in life; however, I have nightmares about snakes.
I hate frogs. Literally one of the worst things on the planet … I’m afraid I will make
multiple mistakes and not be cut out to do this field study.
Fortunately, the students were for the most part able to step outside of their comfort zones
and to confront and even overcome much of their nervousness and some of their fears. All it
really took for this to happen was for them to be introduced into the situation that had previously
caused them apprehension. It should be noted that no one was ever forced to do anything by the
primary researcher. If a student was truly terrified of frogs, for example, then he or she was not
in any way forced to handle frogs. The conquering of nervousness and fear on the part of the
students instead seemed to come about naturally. See below:
It also took some time adjusting to working the pitfalls. I was really slow at first. But by
the end of the morning I felt so much more comfortable with it.
I was so scared, but [Professor Reynolds] encouraged me to be brave. I did pick [the
salamander] up … I was so glad that I had conquered my fear.
I have become more comfortable handling the amphibians we come across.
After today’s experience, I thoroughly believe I can begin to tolerate frogs. I’m not as
petrified as I thought I was of frogs.
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“I did pick up a [salamander] though! That’s a huge step for me! I’ve never touched one
nor have I ever wanted to, but I did. There was a voice in my head saying ‘Just do it. Pick
the salamander up.’ So I did and it was awesome! I got a rush of adrenaline also, which is
weird.”
During the wetland experience, only one snake was encountered. Interestingly, this one
snake experience seemed to be enough to get at least two of the eight students that were present
more comfortable with and more empathetic towards these slithery creatures.
I did not want to encounter a snake at any time … Once we got a little closer and began
to learn about the rat snake I felt a little less afraid. Being up close and personal with this
snake was not as bad as I thought it would be.
But we all got to analyze him and see how data on reptiles is recorded. He was a black rat
snake. I’m not sure exactly how long he was, but he was pretty big. I’m pretty sure that’s
the closest I’ve ever been to a snake … I’ve always assumed snakes were just vicious …I
was completely intrigued by the snake … Here’s what really surprised me about the
whole experience. I developed an odd sort of sympathy for the snake … he [had been]
attacked by a mammal because he had some scars. I felt terrible.
Impact of Early Experiences
The primary researcher observed that not all of the students were nervous or afraid.
Some seemed confident in the outdoors, having spent considerable time there before. Overall,
the students that participated could be sorted into two groups: those that had spent time in nature
before and those that were completely new to the outdoors. Overall, it seemed as though those
that had spent time in nature before, while they still occasionally expressed some nervousness,
were much more confident and surer of themselves and less afraid of the animals. For both
groups though, a recurring theme was the importance of early experiences and the impact of
family influence. Both groups expressed this, although such comments seemed mostly to come
from the Nature-Comfortable:

85

I know that I will enjoy being out in nature. I hope that it will be like all the times I spent
outside when I was young, catching fish, snakes, turtles, and salamanders. I feel like I
already know what it will be like but I hope I am surprised by something.
I used to love hunting for frogs as a kid, but it never crossed my mind that they were of
any importance besides giving me something fun to do
I’ve always been enthused by nature and all it has to show.
Since I was very young, I have enjoyed going into my neighborhood pond to catch fish,
frogs, and crawdads.
I used to watch Animal Planet and National Geographic frequently … as a kid, my uncle
took me fishing or turtle hunting every Saturday and those were good memories.
I’ve always been a nature and animal lover … my dad loves to find lizards and frogs and
other little creatures.
Being a Part of Something Larger
Some of the individuals that participated in the project reported an urge to be a part of
something larger than oneself. While it is true that student participants were functionally let out
of the final exam in Conservation of Biodiversity, some were motivated, at least partially, by the
desire to be a part of something grander and nobler:

I really want to experience something different than my normal routine, and this project
seems like a good learning and adventurous experience. I’m definitely looking forward to
doing something good for Chattanooga and eventually the world.
If it is hot and bugs are in my face, fine. At least I’ll be doing something productive.
The morning in nature, walking in search of these amphibians for research is enjoyable
and somehow rewarding, even if we don’t find anything, to know that you are making a
difference.
I really appreciate the opportunity to be a part of this … especially as a psychology
major. I want to be a part of something greater, especially concerning the environment.
What we are doing [in the field] is important … I just get to thinking about all the active
work I will be able to participate in and how that can make a difference …
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I was nervous, I will admit. But once we got rolling I was actually having fun and had the
feeling I was doing something positive in the name of science.
Echoing of Concepts from Lecture
As far as other recurring themes, it soon became obvious in the first and second reading
of the journals that those that had reflected critically had been impacted to some extent by the
content of the Conservation of Biodiversity lectures. In Conservation of Biodiversity, during the
lectures, certain key themes appear. Students seemed to echo these key themes in their journals.
They applied these key themes as they worked in the field and as they reflected on those
experiences. For example, in their journals, students constantly recognized and commented on
the interconnectedness of all life:

We should care if the amphibians and reptiles disappear because they are a part of this
world and every creature plays a part; everything in nature has reason for being there and
we should care whether or not we are negatively affecting it. We do not live
independently of or above living creatures, not even the amphibians and reptiles.
Frogs and salamanders play a crucial role … in the natural world. They play two parts:
predators of insects and prey for larger carnivores.
It is all connected. You can’t say that if the wetland disappears it won’t affect you. It’s
affecting you now, it was before, and it will continue to. You must care about what is in
front of you.
What one does to another affects the one doing the action. What we do to the
environment affects us.
I’m realizing more and more how all life is interdependent. This is ultimately the reason
why [monitoring] the amphibians at UTC’s wetland is so important. Every plant and
animal in that wetland contributes to the well-being of some other creature. This
ultimately affects the world on a large scale.
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Students also expressed in their journals the notion that biodiversity has intrinsic value or
inherent worth. In other words, biodiversity has value separate and distinct from anything it can
do for human beings. Admittedly, students picked up on this and commented on it to a lesser
extent than some of the other recurring themes. Nevertheless, the concept of biodiversity having
intrinsic value was ever present.

… we always should respect and protect nature, for nature’s sake. I believe all animals
have the right to live, [and] not just because of their value to us.
their intrinsic value should never be ignored.
frogs and salamanders … have a purpose that does not benefit humans.
[biodiversity should be preserved] for its own sake. These species are living beings that
value their survival just as much as we [value ours].
Also present was a concern for future generations. Some students spoke of future
generations in more of a general sense, while others seemed very much focused on their own
specific children and grandchildren. Either way, the basic idea expressed was that people not yet
born should have the opportunity to see and experience firsthand reptiles and amphibians and
biodiversity in general. This notion was expressed to the students during Conservation of
Biodiversity lecture and it was interesting to see the field participants going back to this idea as it
related to the species they encountered during their field work.

If humans don’t start caring about habitat destruction, it will be too late. The world will
be a different place for the next generation if we continue to be indifferent.
Future generations seem so far removed from our daily activities that most people simply
don’t think about it. If their great, great, great, great grandchild was hurting because of a
lack of resources, I believe that would be a more convincing argument. If they realized
they could give this child a better life, simply by making choices based on the good of
many, instead of selfish reasons, I think it is likely they would consider making a change.
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We might not see a change and be affected by it in our lifetime, but that doesn’t mean the
change didn’t happen. Someone in the future will see the consequences.
I believe we have to go back to our roots and remember that the actions we make in our
lifetime will not make as much difference to us as it will to the human beings that will
come after us.
And why would we want to take away the opportunity for the next generation to get to
experience frogs, amphibians, and reptiles?
If we are to expect our children to enjoy and experience all the things that we have
enjoyed in this great world we must make efforts to protect all life.
I want my children to witness [nature] as well.
The Followers Become Leaders
One of the key features of transformational leadership is that the followers become leaders
(Pielstick, 1998). According to the reflective journals, in the view of the student participants,
part of being a leader is taking personal responsibility and doing one’s best to combat the
Biodiversity Crisis on an individual level. In the reflective journals, several students expressed
repeatedly how this can be as straightforward as making simple changes in one’s everyday life.
Admittedly, much of what they suggested would not directly impact the Biodiversity Crisis in a
significant way, but even so, ever present was the desire on the part of the students to take
positive action of some kind. Some of these changes could very easily be observed by the
students for the rest of their lives, suggesting that the students that participated in the field
component did indeed have their own personal conservation ethics impacted, at least on some
level. See below:

I know it’s dumb-sounding [and] cliché, but recycling would definitely be a way I could
take a stance on the conservation of biodiversity.
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I can take action by doing simple things like carpooling, walking places when I can,
turning off the lights when I’m not in a room. I can eat less meat … [and] give my
[financial] support to conservation efforts and volunteer my time to help with what I can. I
can also help make others aware of what they can do and why they need to do it.
I can try not to take as many showers or at least try to shorten the length of my showers. I
could turn the lights off in a room when I leave, turn the TV off, unplug electronics that
are not being used, recycle, etc. There are so many things I could do.
Anyone can help conserve species by small means at home and by larger means outside of
the home.
Some more ways we can practice conservation … is to limit the amount of trees we cut
down if we own property because it creates more homes for animals.
Note that in the second quote above, the student commented on the importance of making
others aware of the Biodiversity Crisis and of what they can do to combat it. Of all of the
recurring themes observed in the reflective journals the importance of educating others was the
most powerful and perhaps the most important. This theme was expressed in many of the
journals; note the representative quotes below:

Take to Twitter, Instagram, Facebook, and let people know … I think the Biodiversity
Crisis can be stopped. This ending must begin with educating young people.
I propose a new group [or organization] bringing the people, especially the youth and
students back to nature …Through education … we will learn to appreciate our unique
relationship with nature.
I will learn how to alter my habits and educate others, to preserve life for future
generations.
A lot of people say that one person can’t make a difference if they live green. It might be
true, but I’m making a difference in my lifestyle, which affects others. You can’t force
people to do certain things, but you sure can influence them to do the right thing.
I won’t willingly participate in the destruction of animals or habitats. [A way of] putting
this into practice would be to educate others and let them know the harm they are doing.
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I’m an RA (Resident Assistant). I can educate my residents on how they can change how
they do things. I think that’s what most people’s problem is … that they are just not
educated on how to do things because they might not have been raised like that.
One of my new goals is to start recycling. I want to help conserve resources. I also want to
educate others about what I’ve learned so that they can take action.
Finally, throughout the reflective journals students showed evidence of a heightened sense
of empathy, empathy for animals that prior to this experience probably would have never been
given a second thought. Many of the comments already listed in this chapter are indicative of
this newfound empathy. Often students were able to feel empathy by forcing themselves to see
the situation from an alternate point of view, most notably from the point of view of the animals
themselves. Two students said the following:

I can empathize with the animals I’ve seen … I thought about how they might have a
family that is waiting on them … when I started to put myself in their shoes, I realized I
started to care more about them.
I’d never seen a salamander before. He was so cool. At that point, I got really excited
about why I was there. I was there for this little guy ... If our roles were reversed, if we
(like the animals) couldn’t speak out about what we didn’t like or what threatened us, we
wouldn’t be able to just say “hey! Stop!” Animals would be building all around us without
our consent. That seems silly, but that’s the way I think about it.
Summary of Journal Analysis
A careful analysis of the reflective journals reveals that for the students the importance of
early experiences is paramount, in particular the impact of family influence. Early experiences
in nature give rise to the Nature-Comfortable, while not having such experiences or as many
experiences gives rise to the Nature-Wary. Even so, both groups expressed a strong desire to be
a part of something noble and an urge to be a part of something larger than oneself with regard to
nature. Both groups also expressed some of the key themes that they were exposed to during
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Conservation of Biodiversity lecture, just in a more specific way, specific in the sense of
referencing reptiles and amphibians and wetlands. In essence, both groups referenced the
balance of nature and the interconnectedness of life, the intrinsic value or inherent worth of
biodiversity, and a heightened concern for future generations. Throughout the field experience,
participants showed increasing levels of comfort, confidence, and empathy, and a greater respect
and appreciation for reptiles and amphibians. Most notably, the participants showed evidence of
the potential to become leaders themselves. This potential was expressed through the
willingness of participants to make small changes in their daily lives. This potential was
expressed to an even greater degree in their strong desire to educate and inform others about the
Biodiversity Crisis.

One on One Interviews: Summaries
The summaries of the five qualitative interviews follow. The interviews were designed to
more deeply explore the impact of transformational leadership, reflective journaling, and handson herpetology on student conservation ethic (once again, consistent with Research Questions 3,
4, and 5).

Participant One
Participant One was strongly “Nature-Wary” with a legitimate dislike of amphibians.
Participant One was different from the other interviewees in that she changed her major to
environmental science in the middle of the course. Participant One defined conservation ethic as
a willingness to conserve resources. She expanded on that by saying conservation ethic could be
defined as a willingness to protect the earth and not do anything to harm it. She freely admitted

92

that at the beginning of the class she did not have a conservation ethic, but that by the end of
Conservation of Biodiversity she was more aware and more willing to act on that awareness.
She described a point during the class when “everything clicked.” She said that at that point “I
was abundantly aware of the problems that I had previously chosen to ignore for my entire life.”
In terms of what professors/leaders need to be or do in order to positively impact student
conservation ethic, Participant One said leaders should be encouraging, but not persuasive in a
high pressure kind of way. They should present opportunities to the students whereby the
students can put what they are learning into practice. They should also be passionate about their
subject matter. Participant One likewise added that professors/leaders have to be genuine and
authentic in order to positively impact student conservation ethic.
Participant One stated that the hands-on nature of the field experience did indeed have an
impact on her conservation ethic, one that was different from any sort of impact lecture alone
would have had. She said that the way the hands-on component “went beyond the classroom”
was significant in that the students were able to actually apply that which they were being taught
in lecture. She once again expressed that without the hands-on experience, she still would have
been acutely aware of her own personal conservation ethic, but that such awareness would have
been more “academic” and “probably not as lasting.” She stated that “if not given the
opportunity to apply [what I had learned], I would not have known where to go to apply it.”
As for the impact of the journal, Participant One felt that the journal provided motivation,
in terms of working on and building a personal conservation ethic. She said that without the
journal, “I wouldn’t have reflected on what I did, on what I learned, and how I felt about it.” She
stated that through the journal she became aware of what she needed to change and explained
that the journal gave her ideas on how she could make changes. She did state that more time on
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the hands-on project and with the reflective journal would have been helpful and appreciated, in
that a longer time frame would have allowed her to get more out of the overall experience.
As far as her attitude towards reptiles and amphibians, she was very adamant about still
not liking frogs. She stated “they weren’t my favorite before and still aren’t my favorite. I
wasn’t terrified of them. I just preferred not to be around them. But now it doesn’t bother me as
much.” According to Participant One, what changed her attitude concerning frogs, and reptiles
and amphibians in general, was simple exposure. She said that her brother used to throw frogs at
her when she was a little girl, but this time, she was in control of the situation. She appreciated
the gentle approach the primary researcher used in helping her overcome her aversion. She said
that picking up a frog was very much like reading a book: “you’re not going to enjoy it as much
as if you decided to read it by yourself.”
Her vision of the future in terms of the ultimate fate of biodiversity was less than
optimistic. She said that conditions were going to get worse before they started to get better and
felt that humanity was going to have to lose something big, like a tiger or a polar bear, before
people would ever come to the realization that humanity needs to make a change. She concluded
the interview by expressing that “people are just not aware.” She expressed that since
Conservation of Biodiversity she tries to raise awareness. She said “I tell people through random
facts during conversation. I feel a responsibility to educate others.” She did state though that
she felt such attempts to educate others should not be done in a heavy-handed manner.

Participant Two
Participant Two was an extremely religious “Nature-Wary” female. Participant Two
defined conservation ethic as “a moral obligation or responsibility to care for the planet.” She
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indicated that at the beginning of the class she did possess a conservation ethic, one that she
described as a moral obligation to treat animals with respect. By the end of Conservation of
Biodiversity, her conservation ethic covered more than just “animals.” Much of her conservation
ethic, both before and after the experience, was informed by a religious worldview. She stated
that God gives humans dominion over nature, but that such dominion does not mean that humans
have free reign to do anything they want. She expressed her belief that humans are to take care
of nature. This is what the hands-on experience gave her, an opportunity to take care of nature.
She said “what changed most was my perspective. When I did the hands-on, it became much
more personal.” She stated “the hands-on makes you feel like you are a part of something
greater than yourself (a recurring theme from the journals). When I cared for the frogs and
salamanders they became more than just a lesson. They became my responsibility.”
In terms of what professors/leaders need to be or do in order to positively impact student
conservation ethic, Participant Two said that in addition to providing a hands-on experience,
professors and leaders should possess passion. A passionate person, according to Participant
Two, inspires passion in others. Other people are drawn to passionate people. She stated that a
professor or leader should first and foremost be a servant, ministering to the people he or she
leads and caring about their hearts. She said a leader seeking to impact student conservation
ethic should not only care about his or her followers, he or she should likewise “serve the
environment” and that this in turn would make the followers more apt to serve the environment
as well (the leader should be a role model and serve as an example). She also insisted that a
professor or leader should be authentic and even humble. Through the hands-on experience
(which she called “special”), she felt humbled. She expressed that for the first time in a long
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time she felt that she was truly a part of creation and that it was taking care of the frogs and
salamanders (tending to the needs of lower forms of life) that made this possible.
As for the impact of the journal, Participant Two stated that it did not really influence her
conservation ethic one way or the other. She said “I think the things I remember about being out
there were not because I wrote in the journal. It was more about the relationship with the
animals.” She did express that she would have benefited from getting the journal back from the
primary researcher. She said “journaling is not a bad thing. It’s very possible it would have
meant more if I had gotten the journal back … I journal on my own because it helps me sort out
my thoughts and helps me deal with anxiety.” Her comments underscore the importance of
instructors providing timely feedback when having their students engage in reflective journaling.
Participant Two said that before the experience she felt nothing for reptiles and
amphibians and that now she loves them. She admitted that prior to the experience she would
not have known a salamander from a lizard. Her vision of the future, like Participant One, was
also less than optimistic. She acknowledged that extinction is on the rise and believes it will be
in the future as well. She expressed her displeasure by saying “harming something just because
you can is ridiculous to me. It’s not okay. But it’s what humans do.” She concluded the
interview by stating that “education is always the most effective thing one can do to impact the
future” but did not really express that she felt any kind of personal responsibility to educate
others, although she did express this in her reflective journal.

Participant Three
Participant Three was “Nature-Wary” and offered a male perspective. Participant Three
defined conservation ethic as “an internal feeling to preserve and conserve nature.” He was
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somewhat aware of the issues surrounding the Biodiversity Crisis prior to the class, but honestly
did not know that much about them, by his own admission. After the class, he was more
prepared to “take charge as far as spreading the word about the Biodiversity Crisis.” Very early
on in the interview, the participant started talking about the importance of educating others.
Participant Three felt that a professor/leader, in order to positively impact the
conservation ethic of his or her students, must “personalize” the experience by using examples
specific to the area or location in which the class occurs. Like Participant Two, he also said that
a professor/leader should be passionate. He stated “if my professor is passionate about
[something], I’m not going to be disrespectful about it and blow it off.” He, like Participant
Two, also insisted that a professor/leader should be a good role model. If a professor explains
how he or she used to be and then describes the way he or she is now, a student is more apt to
feel like “I can do that too.”
The hands-on nature of the field experience apparently did have a great impact on
Participant Three’s conservation ethic. After acknowledging that he had never really spent any
time in and around wetlands, he stated that the hands-on field experience “made me want to learn
more about nature and taught me a respect for certain parts of nature that I didn’t have before.”
While Participant Three never really directly stated whether or not the reflective journal
significantly impacted his conservation ethic, he did find it helpful overall, at least on some level.
He said the journal “helped on an academic level. You’re going to remember something much
better if you write it down. It helped me connect with myself in terms of what I had just
experienced. Doing it right away helped me to record an accurate representation of what had
actually happened. This helped make it personal to me.”
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As for his attitude toward reptiles and amphibians, he expressed a newfound empathy,
one that he developed through his interactions with the creatures during the hands-on field
experience. He said “they were more scared than I thought they were going to be. They are just
living their lives like we live ours. I wouldn’t have felt that way beforehand.” Participant Three
did indicate that he still had no great love for snakes, nor did he ever want to handle them. He
did however indicate a greater respect for snakes and a greater understanding of their purpose.
He said “I am more apt to leave them [alone] now.” The implication here is that he would not
harm a snake should he encounter one, but rather let it go on its way.
Like the previous two interviewees, his outlook as far as the future of biodiversity on
planet earth was bleak. He stated “my vision is not what I would like it to be. There will be
more extinction. It’s not looking too great.” He felt this way because in his opinion human
impact is just too great, with the human population expanding too fast for biodiversity to keep
up.

Participant Four
Participant Four was strongly “Nature-Comfortable” and a new landowner. Participant
Four defined conservation ethic as “trying to conserve the natural order of the land and nature, in
that whatever you take from nature, you attempt to put back.” In terms of the how her
conservation ethic had changed as a result of the Conservation of Biodiversity experience, she
confessed that people had always viewed her as a “tree hugger” and that she now considers
herself, because of Conservation of Biodiversity, an “educated tree hugger.” Because of the
course, she is now more fully aware of how other forms of life are impacted when humans
consume resources.
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Participant Four felt that a professor/leader, in order to positively impact the conservation
ethic of his or her students/followers, must first give the followers reliable knowledge and
information, as far as the course material is concerned. The leader must then do whatever he or
she can to make the students/followers see how the material affects them on a personal level (this
echoed Participant Three’s assertion that a professor must “personalize” the experience).
Participant Four insisted that “if students can’t relate to it, then they won’t retain what they have
learned.” She also felt that professors should be compassionate and not cold or indifferent
towards their students and that they should display confidence. She insisted that “confidence
might encourage students to realize that they also can make a difference if they [too] are more
confident.” Participant Four, in stating that leaders should exude confidence, somewhat echoed
the feelings of Participants Two and Three, who also expressed the importance of a professor or
leader being a good role model.
As far as the hands-on nature of the field experience, nature-comfortable Participant Four
stated it did not impact her conservation ethic at all. She said “it didn’t change me too much, just
because I already had a strong conservation ethic.” She did express however that the hands-on
experience definitely impacted her respect for the class [because] it was more than just “bookdrilling.” Just as the hands-on component did not impact her conservation ethic, the reflective
journal did not have any significant impact either. She said journaling “was … a good practice”
but that it did not necessarily help her learn more about her own personal conservation ethic.
She did however see benefits to reflective journaling: “I think it’s always a good idea to write out
what you’re thinking and feeling. It makes you think about it more and brings out new ideas. It
forces you to think. It’s a more active form of thinking because you’re trying to make sense of it
all.”
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Not surprisingly, Participant Four did not experience a great shift in terms of the way she
feels towards reptiles and amphibians. She said “I have a better understanding of them, their
lives, and their habitats. I don’t like them any more or less than I did before.” Like the other
interviewees, Participant Four had a bleak vision of the future and felt that “everything is going
to hell. I envision a few people hanging on to the last bits of nature, fighting for the natural
world.” Participant Four did not at any time reference the importance or impact of education.
Instead she felt that she could best combat the Biodiversity Crisis by making wise decisions
concerning how to manage her newly acquired land. In fact, she went so far as to say that
properly managing her land is “the only way I can make a difference.”
Participant Five
Participant Five was moderately “Nature Comfortable.” She defined conservation ethic
as being “what [one] feels is wrong or right concerning the use of the environment and the way
the environment is treated.” She admitted that prior to the Conservation of Biodiversity
experience, she knew very little about biodiversity. She confessed “I knew we needed to take
care of the environment, but I didn’t realize the depth of the problem. Through the course I had
an opportunity to learn about the problem in depth.”
She felt that professors and leaders could best impact student conservation ethic by fully
explaining the problems associated with the environment (this echoed Participant Four’s desire
for reliable knowledge and information) and likewise stated that “it makes a huge difference in
that I can make up my own mind about environmental problems (this echoed Participant One’s
assertion that a leader should not be too forceful or heavy handed). Participant Five felt that a
leader should be a role model. She communicated that instead of just listening to the primary
researcher talk, she got to see him combating the Biodiversity Crisis firsthand, and suggested that
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this was impactful. She said “the most effective leader actually takes his followers with him and
shows them how to do what he does.” Participant Five said that effective leaders empower and
respect their followers and never belittle them. They likewise “communicate that we can change
the world,” all the while building credibility.
Participant Five did feel that the hands-on nature of the field experience impacted her
conservation ethic. She said that through the hands-on experience “I realized that someone goes
out every day and is devoted to getting salamanders out of traps. Getting involved made me
realize what it’s like to be one of those people.” She also felt that the reflective journal
positively impacted her conservation ethic: “it helped me to reflect on the experience. It’s easy
to do stuff and not think about it. No matter what you do in life you should reflect on it.
[Journaling] helped my conservation ethic because I was forced to think on what I had done.”
She said that without the journal, she would not have thought on the experience as much: “I
would have just been like oh yeah, that was cool.”
Her attitude towards reptiles and amphibians definitely changed as a result of the
Conservation of Biodiversity experience. She admitted that she had never been a big animal
lover and that she “would have probably killed a snake beforehand” (much like Participant
Three). She said “after doing the project, realizing that every animal has a purpose and that one
impacts another … that idea really impacted me.” It should be noted that this was one of the
recurring themes in the journals, that of the balance of nature or the interconnectedness of life
(Carson, 1962). She was also affected by the knowledge that amphibians are environmental
indicators. She said “knowing that frogs and salamanders are impacted first when something is
wrong in the environment greatly raised my respect for amphibians.”
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Yet again, her vision of the future, like the other four participants, was anything but
hopeful. She said that she was mostly worried because she felt that humans were running out of
resources. She said “people are trying to do better, but I’m not super optimistic in terms of
trying to reverse the damage we have done, because we’ve done a lot of damage.” Even so, she
did express ways to combat the Biodiversity Crisis, ways that had been touched on both in the
journals and by the other interview participants: “it starts with little decisions you make daily and
with raising awareness, because a lot of people just don’t know … trying to educate people is
important.”

Research Question Three (Qualitative)
Research Question Three asked: what are student perceptions of the impact of
transformational leadership on the development of a conservation ethic? Does exposure to a
transformational leader who routinely displays transformational leadership behaviors in a
systematic way strengthen the conservation ethic of non-science majors in an introductory survey
course?
Students described the ideal leader (the leader most capable of positively impacting a
student’s conservation ethic) as encouraging, caring, and supportive (consistent with building
relationships and developing a supportive organizational culture (Pielstick, 1998)). The ideal
leader should at the same time be genuine and authentic (consistent with exhibiting character
(Pielstick, 1998)). He or she should be confident and passionate (so as to stir the emotions
(Pierce & Newstrom, 2006)). He or she should also be knowledgeable and credible (so as to be
able to guide the implementation of his or her vision). This person should be an excellent role
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model and should be able to impact his or her followers on a personal level as well (crucial for
communicating the vision (Pielstick, 1998)).
This ideal professor/leader does indeed match the description of a true transformational
leader. A transformational leader "is a model of integrity and fairness, sets clear goals, has high
expectations, encourages, provides support and recognition, stirs the emotions of people, and
gets people to look beyond their self-interests and to reach for the improbable" (Pierce and
Newstrom, 2006, p. 378). Based on their bleak outlooks, halting or slowing down the
Biodiversity Crisis would certainly qualify as the “improbable.” Even so, all of the participants
expressed a desire to “look beyond their self-interests,” a desire to take positive action as a way
to resist the Biodiversity Crisis. This positive action included making small changes in their daily
lives, making wise decisions in the way they manage their resources, and raising awareness. The
desire to raise awareness and to educate others about the Biodiversity Crisis remains the most
important evidence of the potential impact of a true transformational leader, because
transformational leaders prepare, equip, and inspire their followers to become leaders in their
own right (Pielstick, 1998).

Research Question Four
The fourth research question asked: what are student perceptions of the impact of handson herpetology (experiential learning) on the development of a conservation ethic? Interview
participants were asked “did the hands-on nature of the field experience impact your
conservation ethic at all? If so, describe how. If not, why not?”
The interviews revealed that for the most part the students felt that the hands-on
experience did have an impact on their own personal conservation ethics. Some participants
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admitted to having either no conservation ethic or a narrow or uninformed conservation ethic
prior to the class. These participants then described a shift towards a greater conservation ethic
after the class. It was the hands-on experience that helped make such a shift more “personal”
and more “long-lasting.” For some, the hands-on component produced a greater “respect” for
nature and even a greater admiration for conservationists. Certainly students found through the
hands-on experience a greater respect and appreciation for reptiles and amphibians. This greater
respect and appreciation might take the form of a genuine love for the animals. Then again, it
might take the form of a “live and let live” kind of attitude where students might be more apt to
not harm a reptile or amphibian. Overall, this newfound respect and admiration might best be
described as a greater empathy for reptiles and amphibians, with empathy being one component
of a conservation ethic. It appears that the hands-on component had a greater impact on the
Nature-Wary, with the more significant benefits of the experience somewhat lost on the NatureComfortable.

Research Question Five
The fifth research question asked: what are student perceptions of the impact of reflective
journaling (reflective practice) on the development of a conservation ethic? Interview
participants were asked: were there any benefits to keeping a journal during this experience?
Did keeping a journal impact your own personal conservation ethic? If so, state how. If not,
explain that as well.
Student responses about the impact of the reflective journal were mixed. Some felt that
the journal had an impact on conservation ethic in that it forced reflection and prompted a greater
awareness. Others felt that it did not have an impact on conservation ethic, stressing that the
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greater impact came through interacting with the animals and with nature. While student
responses about the impact of the reflective journal on conservation ethic were mixed, it is safe
to say that the participants did see at least some benefits to journaling. Overall, journaling
provided motivation. Journaling helped with sorting and organizing thoughts and ideas. It
helped with memory and recall, and it forced reflection and a deeper mode of thinking. While
journaling in and of itself may be of limited effectiveness when it comes to building a
conservation ethic, journaling does appear to be an appropriate and beneficial tool to pair with a
hands-on field experience.
Overall, student responses about the impact of the reflective journal were limited, in that
the students did not have much to say about the process of reflective journaling. The reasons for
their lack of comments about reflective journaling will be discussed in Chapter VI.
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CHAPTER VI
DISCUSSION
Purpose and Rationale for the Study
This study was conducted to investigate the impact of transformational leadership,
reflective journaling, and hands-on herpetology on the conservation ethic of non-science majors
in a general education survey course. This study grew out of a strong belief that educators have a
responsibility to impart to their students a greater awareness of nature and a greater appreciation
for the natural word. Additionally, this study grew out of a strong belief that educators have a
great responsibility to encourage in their students the development of a sound conservation ethic
that could manifest itself in a variety of ways and impact individuals for the remainder of their
lives. The primary researcher strongly believes that the development of a sound conservation
ethic can be accomplished in part through science-based, general education, survey courses,
courses that ideally encourage critical thinking and promote reflective practice. Finally, this
study grew out of a strong desire on the part of the primary researcher to combat among his
students nature deficit disorder, the ever-widening disconnect between people and nature.

Importance of the Study
The current study is significant because a greater understanding of what impacts the
conservation ethic of non-science majors may help ensure that when those non-science majors
graduate, they could be better equipped to practice conservation, thereby reducing environmental
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degradation and resource depletion. Such graduates may also be better equipped and perhaps
even inspired to actively combat the biodiversity crisis.

A Brief Overview of the Relevant Literature
This study was built upon a solid foundation, as evidenced by the associated literature
review. The foundational studies were of paramount importance (Cauley & Groves, 1975;
Manning, Valliere, & Minteer, 1999). These studies showed that if the professors of
conservation-based courses were skillful, careful, and intentional in their instructional
approaches, the individual values of their students could be positively impacted and overall
student conservation ethic influenced. These studies also communicated that it is possible for a
careful researcher to effectively measure student conservation ethic. The literature review
likewise established that a place exists for advocacy, the subjective, and emotion within
conservation biology (Barry & Oelschlaeger, 1996; Meine & Meffe, 1996; Roebuck & Phifer,
1999). The primary researcher believes that it is appropriate and even necessary for
environmental educators to attempt to impact the conservation ethic of their students because
values are important in conservation biology. All the while, transformational leadership,
reflective practice, and hands-on experiential learning utilizing reptiles and amphibians could be
potentially powerful tools that could be wielded by instructors in their attempts to build a
conservation ethic in their students. This is especially obvious when one considers how
transformational leadership, reflective practice, and hands-on experiential learning lend
themselves so well to conservation biology. Transformational leadership in particular lends
itself well, given that “transformational leaders use their personal values, vision, passion, and a
commitment to a mission to energize and move others” (Pierce & Newstrom, 2006, p. 377).
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With conservation biology being mission-oriented, transformational leaders committed to the
mission of slowing down or better yet stopping the biodiversity crisis are well suited to rally
others to the cause.

A Review of the Research Questions
Five research questions served to drive the study: (1) Is there a statistically significant
difference between the conservation ethic of non-science majors in an introductory conservation
course at the beginning of the semester versus the end of the semester? Does conservation
education as it is traditionally administered “work?” Does conservation education that includes a
hands-on component “work?” (2) Is the primary researcher truly a transformational leader in the
eyes of his students, and if so, is there a statistically significant difference between the
conservation ethic of non-science majors that participate in traditional lecture as delivered by a
transformational leader versus those that participate in traditional lecture as delivered by the
same transformational leader, participate in hands-on herpetology in the field, and engage in
reflective journaling? (3) What are student perceptions of the impact of transformational
leadership on the development of a conservation ethic? Does exposure to consistency in
transformational leadership behaviors strengthen the conservation ethic of non-science majors in
an introductory survey course? (4) What are student perceptions of the impact of hands-on
herpetology (experiential learning) on the development of a conservation ethic? And (5) what
are student perceptions of the impact of reflective journaling (reflective practice) on the
development of a conservation ethic? Each question will now be discussed and analyzed in turn,
in light of this study’s findings and the literature, before overall recommendations are given,
along with suggestions for future research.
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Question One Analysis and Discussion
Core Findings and Interpretation
The first research question asked: is there a statistically significant difference between the
conservation ethic of non-science majors in an introductory conservation course at the beginning
of the semester versus the end of the semester? This question was evaluated for both the lectureonly group (Group A) and for the lecture-field group (Group B). It was predicted that there
would be a significant difference in strength of conservation ethic for non-science majors at the
end of a conservation-based, general-education survey course versus those same students at the
beginning of the course (for both Group A and for Group B). A brief review of the results might
prove helpful.
The results indicate that for Group A the mean total empathy score after the lecture
experience was not significantly different than the mean total empathy score before the lecture
experience. The empathy scores for each individual organism (the bird, the tree, the salamander,
the snake, the raccoon, and the squirrel) following the lecture experience were also not
significantly different than before the lecture experience. Similarly, the mean total ethic score
for Group A after the lecture experience was not significantly different than the mean total ethic
score before the lecture experience. These results show that basic conservation education
consisting of lecture only was of limited effectiveness. In the case of the lecture-only students,
the null hypothesis that the conservation ethic for the students at the beginning of the course
would be the same as the conservation ethic for the students at the end of the course was
supported. There was no significant difference in conservation ethic or empathy at the end of the
lecture experience versus the beginning.
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The results indicate that for Group B the mean total empathy score after the lecture-field
experience was not significantly greater than the mean total empathy score before the lecturefield experience. The empathy scores for each individual organism following the lecture-field
experience were also not significantly greater, except for the salamander. Group B students did
feel greater empathy for salamanders after the lecture-field experience. These results suggest
that in terms of empathy, the instructor of the course (the leader) was not as impactful as the
hands-on nature of the experience itself. The only animal or organism the followers were able to
feel empathy for was the one with which they had interacted directly. This underscores the
importance of making sure that students have direct interaction with as many charismatic
animals as possible, when trying to create empathy for animals among students in an
introductory conservation course. Greater exposure to charismatic animals could perhaps be
achieved by adding a field-based laboratory component to those conservation courses that have
traditionally been comprised of lecture only. In terms of costs versus benefits, doing extensive
field-based activities that are not part of an official laboratory section would more than likely
prove too taxing for the instructor and for the students over the long-term. Participation could
also be limited under such circumstances. For these reasons, it is recommended that a fieldbased laboratory experience be formally added to such courses.
The mean total ethic score after the lecture-field experience was also greater than the
mean total ethic score before the lecture-field experience. These results suggest that basic
conservation education consisting of lecture in combination with a hands-on field experience had
a measureable impact on the participants. In the case of the lecture-field students, while there
was no significant difference in terms of empathy (except for the salamander), the null
hypothesis that the conservation ethic for the students at the beginning of the lecture-field
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experience would be the same as the conservation ethic for the students at the end of the lecturefield experience was rejected. There was a significant difference in conservation ethic at the end
of the lecture-field experience versus the beginning. Again, the addition of a field-based
laboratory component might be beneficial, in that such a component could provide much-needed
hands-on learning opportunities through which instructors could more effectively impact student
conservation ethic.
As for the reasons for protecting biodiversity, the rankings at the end of the semester and
at the beginning of the semester were almost identical. That there is money to be made from
biodiversity was the most important reason for protecting biodiversity both before the treatments
and after the treatments. Such results show that even after exposure to general-education
conservation education, students still ascribed importance to biodiversity based upon what
biodiversity could do for human beings, especially in terms of the money that could be made
from it.

The Importance of the Situational Setting
Again, these results show that conservation education as it is traditionally done
(consisting of lecture only) was of limited effectiveness while conservation education consisting
of lecture in combination with a hands-on field experience had a measureable impact. But what
do the results mean in terms of the impact had by the instructor? The results suggest that an
instructor, even a teacher-leader with transformational qualities, in relying on a particular
leadership style, can sometimes only do so much when it comes to changing the hearts and
minds of his or her students.
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To have maximum impact, the leader must place himself or herself in the right situation.
Howell, Bowen, Dorfman, Kerr, and Podsakoff (1990) reference situational leadership theory,
which asserts that “there are no traits, and no behaviors, that automatically constitute effective
leadership” (p. 335). In other words, a transformational leader will not always achieve the
desired outcome in every scenario. Situational theory suggests that a proper fit must exist
between the leader’s style and the leader’s situation.
Fiedler (1972) describes “situational favorableness” and relates the term to “how much
power and influence a situation gives the leader” (p. 206). According to Fiedler (1972), there are
three major factors that determine situational favorableness: leader-member relations, task
structure, and position power.
As far as leader-member relations, Fiedler (1972) reports that “leaders … have more
power and influence if they have a good relationship with their [followers] … if they are liked,
respected, [and] trusted, [more so] than if they are not” (p. 206). It has already been established
that transformational leaders have an impact by building relationships and by developing a
supportive organizational culture (Pielstick, 1998) with “trust and satisfaction a common byproduct of transformational leadership” (Pierce & Newstrom, p. 206). Situational favorableness
suggests that transformational leaders may potentially be more effective in scenarios where they
are better able to interact with their followers. In a classroom situation, personal interactions are
limited. In a field situation, it is easier to build leader-member relations. In the field, there is
more opportunity for a transformational leader to get to know his or her followers, and there is
more opportunity for a transformational leader to develop relationships with his or her followers.
With greater access to the followers and with more personal interaction, transformational leaders
should be better able to positively impact student conservation ethic. Stated another way, if a
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transformational leader, or a teacher leader with transformational qualities, is not entirely
effective in the classroom, then that same leader might be more effective in the field, where there
is more time and more opportunity to put certain transformational characteristics on display.
As for task structure, “tasks … that are highly structured, spelled out, or programmed
give the leader more influence than tasks that are vague, nebulous, and unstructured” (Fiedler,
1972, p. 206). The fall 2012 Conservation of Biodiversity field experience was a highly
structured task. Students were required to complete a training session prior to going into the
field. During this training session, it was explained to the students that all gear and all footwear
must be disinfected before and after visiting the wetland. The students were then given step-bystep instructions on how to check the pitfall traps. It was also made very clear to the students
that there was much at stake when checking the pitfall traps, in that animal neglect and/or animal
deaths would not be tolerated under any circumstances. Students that participated in the fall
2012 Conservation of Biodiversity field experience understood that the mishandling of animals
would result in dismissal from the project. Therein exists what Fiedler (1972) would refer to as
position power. Fielder (1972) states that “leaders will have more power and influence if their
position is vested with such prerogatives as being able to [dismiss], being able to discipline, to
reprimand, and so on” (p. 206). Both task structure and position power are consistent with the
notion that transformational leaders set clear goals and have high expectations. All of this
essentially equates to greater influence on the part of the leader when dealing with the followers.
Influence is defined as the ability to bring about a change in behavior, opinions, attitudes …
values, and all other aspects of the person’s psychological field” (French & Raven, 1959, p. 146).
In a field situation as opposed to a classroom situation, transformational leaders have an
opportunity to exert more influence through task structure and through position power, and in the
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process may have a greater impact on student conservation ethic, as evidenced by the statistically
significant change that took place in the lecture-field group.

The Importance of the Experience
What could account for the fact that the lecture-field participants were more empathetic
towards salamanders at the end of the experience versus the beginning? It could be that, to some
extent, the change in conservation ethic (in terms of the ability to feel empathy for salamanders)
came about in large part because of the experience itself and as a function of interacting with
salamanders. If the change was due solely to the leader’s influence, then the lecture-only
students would have displayed greater empathy for salamanders. If the change was just because
of the leader and his influence, then the lecture-field students would have displayed greater
empathy for birds and for trees and for squirrels. The lecture-field participants displayed greater
empathy for salamanders, and only for salamanders, the one animal to which they were routinely
exposed, the one animal they “experienced” firsthand. It has been suggested that “the
experiential domain of knowledge occurs when learners encounter a subject … or thing
personally and directly” (Goralnik, Millenbah, Nelson, & Thorp, 2012, p. 417). In the process,
“emotional connections are made” (2012, p. 417). This enhanced ability to feel empathy for and
identify with salamanders is nothing less than a change in student conservation ethic, and
represents just such an emotional connection.
As for the relatively few field students that never actually encountered a salamander
(because salamanders are very secretive and also because nature does not always cooperate),
checking the traps and disinfecting gear and footwear still likely created some kind of emotional
connection between student and animal. Checking the traps and going through the lengthy
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disinfection process likely communicated to the students how vulnerable salamanders really are,
and reinforced their importance, even for the few students that never actually saw one.
Experiential learning is powerful. Goralnik, Millenbah, Nelson, and Tharp (2012) quote
Johnson and Fredrickson (2000) who state “the primary goal of the experiential component is to
deepen the students’ understanding … by enlisting experience and emotion as allies … [this]
extends to the student’s lives and actions” (p. 417). Yet, experience by itself is not enough. For
true transformation to occur, students have to reflect upon their experiences (Baker, Robinson, &
Kolb, 2012, p.5). The role of reflection must be acknowledged. Baker, Robinson, and Kolb
(2012) feel that “teachers must be present and mindful throughout the experiential process in
order to guide and direct learning” and that “the role of the teacher is to capitalize upon the
experiences [the students] are having and help them reflect … and make sense of [it all]” (p. 5).
During the fall 2012 Conservation of Biodiversity field experience, the instructor was everpresent and helped the students reflect on their experiences as much as possible by providing
expert commentary, essentially managing meaning (Smircich & Morgan, 1982). All the while,
the instructor of Conservation of Biodiversity used the required journal as a tool to promote
reflection.
The change in student conservation ethic brought about in the field participants was
therefore most likely due to a dynamic interplay between the leader, the experience itself, and
reflective practice on the part of the students. Any one factor is inadequate when attempting to
explain the observed change in student conservation ethic. All three components are critical, and
even then, they must be combined within the confines of the right situation.
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Question Two Analysis and Discussion
Core Findings and Interpretation
The second research question asked: is the primary researcher truly a transformational
leader in the eyes of his students, and if so, is there a statistically significant difference between
the conservation ethic of non-science majors that participate in traditional lecture as delivered by
a transformational leader versus those that participate in traditional lecture as delivered by the
same transformational leader, participate in hands-on herpetology in the field, and engage in
reflective journaling? Again, a brief review of the results might prove helpful.
The professor certainly viewed himself as a transformational leader, based on the results
of the MLQ Self-form. In order to determine whether or not the professor’s followers viewed
him as a transformational leader, descriptive statistics were calculated for the twelve different
leadership attributes as measured by the MLQ 360 Multi-rater Assessment. The results, on
display in Table 4.7, suggest that the professor/leader did possess and display transformational
qualities, given that the averages as determined by the followers for those measured attributes
most closely related to transformational leadership were between 3 (Fairly Often) and 4
(Frequently, if Not Always) in terms of how often the leader in question displayed the behaviors
associated with that attribute.
Having established that the leader in question did possess and display transformational
qualities, overall conservation ethic must be considered. In terms of mean conservation ethic,
the lecture-field group did not have a greater conservation ethic than the lecture-only group.
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Description of Transformational Attributes
On the MLQ, the measured attributes most closely related to transformational leadership
include idealized influence, inspirational motivation, intellectual stimulation, and individualized
consideration (Avolio & Bass, 2004). Idealized influence has to do with the way the followers
view the transformational leader. They typically view the transformational leader in an idealized
manner. They trust the leader and have confidence in him or her and want to identify with the
leader and whatever cause he or she is spearheading. Transformational leaders typically
empower and embolden their followers and ensure that their followers become influential,
autonomous leaders in their own right (Avolio & Bass, 2004). The leader in question scored a
3.58 (on a 0 to 4 scale) for Idealized Influence (Attributed) and a 3.48 for Idealized Influence
(Behavior), with these scores falling between Fairly Often and Frequently if Not Always.
Inspirational Motivation has to do with the way the transformational leader gives impetus
to the followers (Avolio & Bass, 2004). Transformational leaders “articulate, in simple ways,
shared goals and mutual understanding of what is right and important” (Avolio & Bass, 2004, p.
27). They typically do this by articulating and positively communicating a shared vision (Avolio
& Bass, 2004). The leader in question scored a 3.69 (on a 0 to 4 scale) for Inspirational
Motivation, with this score falling between Fairly Often and Frequently if Not Always.
Intellectual stimulation is when the transformational leader challenges and transforms the
ideas and values of his or her followers. Followers are encouraged to consider scenarios and
occurrences from different perspectives and in new ways (Avolio & Bass, 2004). Basically, the
transformational leader encourages his or her followers to “question their own beliefs,
assumptions and values” (Avolio & Bass, 2004, p. 27). The primary researcher asserts that this
can be accomplished in part through reflective practice and reflective journaling. Avolio & Bass
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(2004) state that “an intellectually stimulating leader arouses in others a greater cognizance of
problems, awareness of their own thoughts and imagination, and recognition of their beliefs and
values” (Avolio & Bass, 2004, p. 27). This is exactly what the instructor sought to produce in
his students during fall of 2012. He sought to make them more aware of the biodiversity crisis
and of their own personal conservation ethic, in the interest of strengthening that conservation
ethic. The leader in question scored a 3.29 for Intellectual stimulation (on a 0 to 4 scale), with
this score falling between Fairly Often and Frequently if Not Always.
Individualized consideration “means understanding and sharing in others’ concerns and
developmental needs and treating each individual uniquely” (Avolio & Bass, 2004, p. 28). The
followers have certain needs, and this attribute is basically a measure of how well the leader
recognizes and meets those needs for each follower on an individual level. Of course it must be
acknowledged that the transformational leader is constantly seeking to elevate the needs of his or
her followers. This in turn prompts the followers to develop and grow (Avolio & Bass, 2004).
The leader in question scored a 3.22 (on a 0 to 4 scale) for Individualized Consideration, with
this score also falling between Fairly Often and Frequently if Not Always.

Transformational, Transactional, and Passive/Avoidant Leadership Styles
Now that these basic terms have been explained, a closer look at the MLQ 360 Multirater Assessment reveals that the instrument was designed to measure three different leadership
styles: transformational, transactional, and passive/avoidant leadership (Avolio & Bass, 2004).
Transactional leadership has not yet been discussed in this document. Transactional leaders
“motivate followers by exchanging rewards for services rendered, whether economic, political,
or psychological” (Kets de Vries & Miller, 1985, p. 446) whereas transformational leaders “look
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for potential motives in followers, seek to satisfy their higher needs, and engage their full
potential” (Kets de Vries & Miller, 1985, p. 446). Transactional leaders identify what exactly
their followers want and then communicate to their followers that they will have what they want
in exchange for successfully moving the group or the organization in a favorable direction. With
transactional leadership, the leader basically communicates to his followers “you do this for me
(or for the group or organization) and I will do this for you.” At its best, transactional leadership
“is supplemented by working with individuals and/or groups, setting up and defining agreements
or contracts to achieve specific work objectives, and specifying the compensation and rewards
that can be expected” (Bass & Avolio, 2004, p. 3).
A place exists for transactional leadership. Transactional leadership can even be wielded
by transformational leaders, so in a sense, the two are complimentary. Avolio & Bass (2004)
state that “transformational leaders can be transactional when appropriate” yet recognize that
“transactional leadership is often a prescription for lower-levels of performance or nonsignificant change.” (p. 20). During fall of 2012, the instructor of Conservation of Biodiversity
used a transactional approach to recruit student participants into the field component. Essentially
the instructor communicated to the class that if they participated in the field component, they
would not have to take a traditional multiple-choice final. Some found this to be an attractive
offer. Forty-two individuals signed up for the field experience. Once these students had
committed to the field experience, the instructor started utilizing transformational leadership and
began pushing for higher order change. Transformational leadership was used to augment or
enhance the transaction, ensuring higher levels of Extra Effort, Effectiveness, and Satisfaction
(Avolio & Bass, 2004). Avolio and Bass (2004) insist “the full range of potential is achieved
through both [the transactional and the transformational], not either one versus the other” (p. 21).
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That the instructor effectively used transformational leadership is obvious in the relatively-high
Effort, Effectiveness and Satisfaction scores (3.55, 3.44, and 3.73, respectively).
Kets de Vries & Miller (1985) point out that “the result of the most adept transforming
leadership is a relationship of mutual stimulation and elevation that converts followers into
leaders and leaders into moral agents” (p. 446). Based on this description, transformational
leadership is the superior style of leadership when attempting to effectively and permanently
impact student conservation ethic and combat the biodiversity crisis. By displaying
transformational behaviors throughout the fall 2012 semester, the instructor of Conservation of
Biodiversity converted his followers into leaders (as evidenced by their willingness to educate
others) and his leaders into moral agents. The term “moral agent” could possibly imply a more
aware, more humane, more empathetic individual with a stronger conservation ethic. This is
hopefully what the field participants had become by the end of the semester. It would appear
that such a transformation occurred based on the significant quantitative results on display in
Chapter IV.
Next, Passive/Avoidant leadership should be described. On the MLQ form, Laissez-Faire
leadership, or the brand of leadership that “represents avoidance of responsibility and action”
(Avolio & Bass, 2004, p. 4) is a type of Passive/Avoidant leadership. Fortunately, the instructor
of Conservation of Biodiversity scored low on Laissez-Faire leadership (0.401 equating to Not at
All). On the MLQ form, Management by Exception: Passive is also considered Passive/Avoidant
leadership. This attribute is “waiting for mistakes to occur before taking action” (Avolio & Bass,
2004, p. 3). Again, fortunately, the instructor of Conservation of Biodiversity scored low on
Management by Exception: Passive (0.857 equating to Not at All). As for Management by
Exception: Active, this is when a leader carefully and actively monitors for mistakes.
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Management by Exception: Active is more Transactional than Passive/Avoidant, or at least many
individuals using the MLQ have found it useful to label it as such (Avolio & Bass, 2004). The
instructor of Conservation of Biodiversity scored low on Management by Exception: Active as
well (1.793 equating to Once in a While).
Contingent Reward is considered transactional (Avolio & Bass, 2004). Even though the
leader in question scored low on the transactional Management by Exception (Active), he scored
relatively high on Contingent Reward (3.480). This is not surprising, because he did after all use
a transactional approach to initially attract students to the field project. Overall, the outcome of
the MLQ suggests that the leader in question rarely if ever used a passive/avoidant approach,
although he did sometimes rely on a transactional approach, and then supplemented the
transactional with the transformational.

What Can Be Learned from the MLQ?
In summary, the instructor of the fall 2012 Conservation of Biodiversity class
demonstrated transformational leadership in the eyes of his students. The instructor/leader did
possess and display transformational qualities, given that the averages as determined by the
followers for those measured attributes most closely related to transformational leadership were
between 3 (Fairly Often) and 4 (Frequently, if Not Always) in terms of how often the leader in
question displayed the behaviors associated with that attribute. The instructor/leader did
occasionally use transactional leadership as well, but mostly in a manner that complimented a
transformational approach. He rarely, if ever, used passive or avoidant brands of leadership.
That the instructor was primarily a transformational leader is also evident in the relatively-high
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Effort, Effectiveness, and Satisfaction scores reported by the Conservation of Biodiversity
students.

No Significant Difference Between Groups
It was difficult to determine whether or not the lecture-field group had a greater
conservation ethic than the lecture-only group at the end of the Conservation of Biodiversity
experience. It was not possible to take the ideal approach and randomly assign students to
groups at the outset of the project because at the end of the semester, the instructor had to assign
a grade to each student. Some students would have insisted the field option was easier or vice
versa and would perhaps have accused the instructor of being unfair in randomly assigning
students to groups. For this reason, the students were allowed to volunteer.
Even so, the two groups were compared using several different statistical approaches.
None of the tests showed any significant difference between groups in overall strength of
conservation ethic. Fortunately, the primary researcher had anticipated the volunteer effect could
influence the outcome and asked the students at the beginning of the semester to self-identify as
having either a passionate attitude, a favorable attitude, or an indifferent attitude towards nature.
The primary researcher then randomly stratified Group A in order to reflect the exact
composition of Group B (in terms of number of students with passionate, favorable, and
indifferent attitudes). This served to make the two groups more appropriate for comparison
(although admittedly it also severely limited sample size). Both Group A and Group B consisted
of thirty individuals with four individuals reporting indifferent, twenty-one reporting favorable,
and five reporting passionate in each group. In terms of mean conservation ethic, the lecture-
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field group did not have a greater conservation ethic than the lecture-only group. There therefore
was no difference in mean conservation ethic between groups.
Why was there no significant difference between groups? What do these results suggest?
While experiential learning in conjunction with reflective journaling is powerful and had an
impact, the lectures of a transformational leader likely had some impact as well. Lecture alone
did produce an increase in mean conservation ethic in the lecture-only group for the stratified
sample (a significant increase; from 159.73 to 169.83; t (29) = 3.077, p = .005). Any such
increase in the lecture-only group somewhat “counteracted” or “matched” the increase in the
lecture-field group, and helped to narrow the gap between the two groups, rendering any
difference in mean conservation ethic between Group A and Group B non-significant.

Question Three Analysis and Discussion
Core Findings and Interpretation
The third research question asked: what are student perceptions of the impact of
transformational leadership on the development of a conservation ethic? Does exposure to
consistency in transformational leadership behaviors strengthen the conservation ethic of nonscience majors in an introductory survey course? As with questions one and two, a brief
summary of the results follows.
Quantitatively, students were asked by way of a survey to what extent their instructor had
the ability to display certain transformational characteristics and the extent of the impact of such
displays on personal conservation ethic. The means for the instructor’s ability to display each
transformational characteristic were all between 6 and 7 (between Agree and Strongly Agree).
This confirms the notion that the instructor in question was perceived as a transformational
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leader, or that at the very least he displayed transformational qualities. The mean impact of the
instructor’s ability to display each transformational characteristic was also between 6 and 7
(between Agree and Strongly Agree). This suggests that the instructor’s ability to display each
transformational characteristic had a great impact on student conservation ethic.
Additionally, Pearson r correlation coefficients were calculated to express the strength of
relationship between the instructor’s ability to display each transformational characteristic and
the impact of that ability on student conservation ethic. All of the correlation coefficients
indicated a positive linear relationship. These results suggest that transformational behaviors on
the part of the leader did indeed impact in a positive way the conservation ethic of the followers.
Exposure to a transformational leader who routinely displayed transformational leadership
behaviors in a systematic way did strengthen the conservation ethic of non-science majors in an
introductory survey course.
Qualitatively, students were asked during interviews to think of the role of professor as
“leader” and to think of the role of students as “followers.” They were then asked “what
specifically could a professor or leader do or be in order to positively impact student
conservation ethic?” Students described the ideal leader, the leader most capable of positively
impacting a student’s conservation ethic, as encouraging, caring, and supportive. They described
a leader who was genuine and authentic. The students described a leader that was confident and
passionate, and knowledgeable and credible. The students described a leader that was an
excellent role model, one who was able to impact his or her followers on a personal level. They
likewise described a leader who was able to prepare, equip, and inspire his or her followers to
become leaders themselves. This ideal leader did indeed match the description of a true
transformational leader, as described by Pielstick (1998). The interview responses show that the
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students believed that a transformational leader was well-equipped to impact student
conservation ethic. This will become even more apparent in the section that follows.

The Impact of a Transformational Leader
Kark, Shamir, and Chen (2003) reiterate how transformational leadership revolves around
several key features: inspirational motivation, idealized influence, individualized consideration,
and intellectual stimulation. The authors state:
Inspirational motivation includes the creation and presentation of an attractive vision of
the future, the use of symbols and emotional arguments, and the demonstration of
optimism and enthusiasm. Idealized influence includes behaviors such as sacrificing for
the benefit of the group, setting a personal example, and demonstrating high ethical
standards. The third component, individualized consideration, includes providing support,
encouragement, and coaching to followers. The fourth component, intellectual
stimulation, involves behaviors that increase awareness of problems and challenge
followers to view problems from new perspectives. (p. 424)
Note how in the preceding passage the authors use some of the same words and concepts
expressed by the students during the interviews. For example, the students said that the ideal
leader, the leader most capable of positively impacting student conservation ethic, would be
encouraging, caring, and supportive. The authors described the ideal leader in an almost
identical fashion when they state that a transformational leader provides “support,
encouragement, and coaching.” Such “coaching” could even be matched up with the student
notion that leaders should prepare, equip, and inspire. The students referenced confidence and
passion, while the authors referenced optimism and enthusiasm. The students also referenced an
excellent role model, the authors “setting a personal example and demonstrating high ethical
standards” (2003, p. 424). The students thought that a leader should be knowledgeable and
credible; the authors thought that a transformational leader should be able to increase awareness
among his or her followers. Many parallels exist between the transformational leader described
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in the literature and the leader most able to impact conservation ethic as described by the
students. Again, this suggests that the students believed that a transformational leader was wellequipped to impact student conservation ethic.
Kark, Shamir, and Chen (2003) go on to explain how such transformational behaviors
and traits are related to leader effectiveness. The close relationship between transformational
behaviors and leader effectiveness helps to explain the instructor’s impact on student
conservation ethic during the fall of 2012 Conservation of Biodiversity experience, as evidenced
by the survey and interview results. A true transformational leader is an effective leader, and an
effective leader in the appropriate setting is likely to impact the conservation ethic of his or her
followers, if that is indeed what he or she sets out to do.
Kark, Shamir, and Chen (2003) state that in the literature, transformational leadership has
in large part been defined “on the basis of its effects, as transforming the values and priorities of
followers” (p. 424). Podsakoff, MacKenzie, Moorman, and Fetter (1990) echo the same when
they state that many of the approaches to transformational leadership outlined in the literature
“share the common perspective that effective leaders transform or change the basic values,
beliefs, and attitudes of followers” (p. 416). The current study serves to confirm the observations
of other researchers, most notably the idea that transformational leaders impact the values of
their followers. The results of the current study suggest that the instructor of Conservation of
Biodiversity, using a transformational approach, effectively and positively impacted student
conservation ethic (which is nothing more than a collection of values, beliefs, and attitudes
concerning the environment) during fall of 2012.
One of the key features of transformational leadership is that the followers, when
exposed to a transformational leader, are empowered and eventually become leaders in their own
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right (Pielstick, 1998). This truth quickly became evident during this project. When a teacher
leader with transformational attributes educates his or her students, they in turn become more
equipped to educate others, and to perhaps impact the conservation ethics of others.

Question Four Analysis and Discussion
Core Findings and Interpretation
The fourth research question asked: what are student perceptions of the impact of handson herpetology (experiential learning) on the development of a conservation ethic? This was the
first question to be addressed with a purely qualitative approach. A brief summary of the results
follows.
Interview participants were asked “did the hands-on nature of the field experience impact
your conservation ethic at all?” The interviews revealed that students felt that the hands-on
experience did have an impact on their own personal conservation ethics. Some participants
admitted to having either no conservation ethic or a narrow or uninformed conservation ethic
prior to the class. These participants then described a shift towards a greater conservation ethic
after the class. It was the hands-on experience that helped make such a shift more “personal”
and more “long-lasting.” For some, the hands-on component produced a greater “respect” for
nature and even a greater admiration for conservationists. Most notably, the students
interviewed found through the hands-on experience a greater respect and appreciation for reptiles
and amphibians. This newfound respect and appreciation might best be described as a greater
empathy for reptiles and amphibians; this represents a definite change in student conservation
ethic.
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The Impact of Hands-On Experiential Learning
Why did hands-on experiential learning influence student conservation ethic the way that
it did? Why did hands-on herpetology produce a greater appreciation for reptiles and
amphibians? Earlier it was stated that “the experiential domain of knowledge occurs when
learners encounter a subject … or thing personally and directly … [so that] “emotional
connections are made” (Goralnik, Millenbah, Nelson, & Thorp, 2012, p. 417). Emotional
connection seems to be the key. The instructor must help his or her students feel for the animals.
For students to genuinely feel for a certain animal, they must interact with the animal, and
preferably handle the animal. This makes the experience more real, and more long lasting
(echoing some of the interview responses), and it perhaps makes students more willing to protect
and conserve that animal in the future (Ballouard, Provost, Barre, & Bonnet, 2012).
Ballouard, Provost, Barre, and Bonnet (2012) describe a project not unlike the current
study. Whereas the primary researcher associated with the current study sought to use
salamanders to battle nature deficit disorder among college students, Ballouard, Provost, Barre,
and Bonnet (2012) sought to use snakes to combat social bias towards unpopular organisms
among schoolchildren. Snakes are not popular organisms. Many people are afraid of snakes.
For some, even the mere sight of a snake is enough to cause anxiety and fear. Some people,
upon seeing a snake, are even driven to what the authors call “destructive behavior” (2012, p.
423). In other words, upon seeing a snake, some feel compelled to harm the animal or even kill
it (Ballouard, Provost, Barre, & Bonnet, 2012).
The authors feel that an efficient way “to redress such bias is to upgrade biological and
environmental education” and to make sure that such an upgrade utilizes a hands-on approach
and focuses not just on loveable and charismatic species, but on disliked species as well. This is
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one way to truly expand conservation efforts, by impacting the attitudes of the citizenry and by
recruiting them to the cause (Ballouard, Provost, Barre, & Bonnet, 2012). That the authors
believe in the power of experiential learning is obvious. They insist that “direct and concrete
experiences improve the learning process” and that “physical experiences, wildlife handling, and
sensory engagement with natural environments are essential” (Ballouard, Provost, Barre, &
Bonnet, 2012).
The authors took approximately 500 schoolchildren on single-day field trips. They used
a simple pre-test/post-test survey to gauge the students’ feelings before and after the field trips.
During the field trips, students assisted in catching, identifying, sexing, and marking snakes.
Mostly, the students interacted with the snakes through some basic handling. The authors found
that the attitudes of the schoolchildren towards the snakes improved and report that after the
experience “almost all children declared that they liked snakes and expressed a strong
willingness to protect them” (Ballouard, Provost, Barre, & Bonnet, 2012, p. 423). The current
study used similar methods and uncovered similar results. Admittedly, salamanders are not as
actively disliked as snakes, but they are typically underappreciated by the general public, as are
herps in general.
To what did the authors attribute the transformation that took place as a result of their
project? The authors attributed their success to “the value of the field trip, notably the emotion
generated by snake searching and above all by the physical contact between children and
animals” (Ballouard, Provost, Barre, & Bonnet, 2012, p. 427). They insisted that “talks” or
lectures “about the importance of species in the ecosystem are far less able to generate emotion”
(2012, p. 427) and call attention to the fact that the students seemed to prefer snake handling
activities above all other activities (Ballouard, Provost, Barre, & Bonnet, 2012). The authors
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stressed that their “study conforms to the growing evidence that it is more important to feel
rather than to know to develop concern and an appreciative attitude toward animals” (Ballouard,
Provost, Barre, & Bonnet, 2012, p.427). According to the authors, “to learn, [students] have to
be engaged in real experiences rather than receive ecological lessons in a classroom” (Ballouard,
Provost, Barre, & Bonnet, 2012, p.427).
It should therefore come as no surprise that for the current study the students that opted to
participate in the field experience reported having their conservation ethics impacted. These
students, like the schoolchildren in the snake study described above, reported a greater
appreciation for reptiles and amphibians. It appears that lecture alone is just not as effective as
lecture in combination with a hands-on field experience. For some, no amount of lecturing will
produce a greater appreciation for reptiles and amphibians. At some point, students must interact
with the animals to have their attitudes towards herps altered in a meaningful way. This is
evident in the way the lecture-field group displayed a greater empathy for salamanders while the
lecture-only group did not.
On the other hand, transformational leaders are excellent at producing affective responses
in their followers. They tend to “stir the emotions of people” (Pierce & Newstrom, 2006, p.
378). Stated another way, transformational leaders are good at making their followers feel,
although again, this may be easier in some settings than others. It especially may be easier in the
field where the power of the transformational leader to make his or her students feel can be
combined with the emotional connections that invariably result when students interact with
animals, be those animals snakes or salamanders or some other organism (Pierce & Newstrom,
2006).
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Question Five Analysis and Discussion
Core Findings and Interpretation
The fifth research question asked: what are student perceptions of the impact of reflective
journaling (reflective practice) on the development of a conservation ethic? This question, like
Question Four, was addressed with a purely qualitative approach. A summary of results follows.
Some students felt that the journal had an impact on conservation ethic in that it
encouraged reflection and prompted a greater awareness. Others felt that it did not have an
impact on conservation ethic, stressing that the greater impact came through interacting with the
animals and with nature, suggesting that the emotional connections formed with the animals
somewhat overshadowed the journaling experience. During the structured interviews, the
students actually had little to say about the process of reflective journaling. This might be
because they never really understood reflective journaling. It is possible that the students needed
more instruction in reflective practice prior to going into the field.
While student responses about the impact of the reflective journal on conservation ethic
were sparse and somewhat mixed, it is safe to say that some of the participants did see at least
some benefits to journaling. Overall, journaling provided motivation, and helped with sorting
and organizing thoughts and ideas. It helped with memory and recall, and for some, it forced
reflection and a deeper mode of thinking. Even so, it appears that journaling is of limited
effectiveness when it comes to building a conservation ethic. Or is it?

The Impact of Reflective Journaling
Certainly reflective journaling is not as glamorous or as exciting in the minds of the
students as the hands-on interactions with the animals, but that does not necessarily make it any
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less important. Reflection, according to John Dewey, is a major part of experiential learning
(Guthrie & Jones, 2012). Certainly reflective observation shows up in the Kolb experiential
learning cycle, underscoring the importance of reflection (Guthrie & Jones, 2012).
Ord and Leather (2011) believe that instead of a cycle “it is useful to think of experiential
learning three dimensionally, as a continuing spiral of action and reflection” (p. 15). They
caution against a “simplistic emphasis upon reflection after the experience” (p. 20) and suggest
that reflection should be more than a one-time event. In the mind of the primary researcher, that
is one of the great advantages of having field participants keep a reflective journal. A reflective
journal allows for the passage of time between events and encourages the participants to revisit
their experiences again and again. And then in between, or better yet, during reflective periods,
there are even more experiences, so that experiential learning becomes more of an
individualized, holistic process (Ord & Leather, 2011).
Reflection is an attempt to make meaning out of an experience (Guthrie & Jones, 2012).
Ord and Leather (2011) state that “education is part of a search for meaning, trying to make
sense of the world and our place within it” (p. 18). They state “in many ways, the experience
means something deeply significant and the ‘sense made out of it’ means the ‘world has
changed’ for the participants” (p. 18). This “changing of the world” may prove to be nothing
less than a significant change in conservation ethic. So even though the students did not
automatically recognize the importance of reflective journaling, this does not necessarily mean
that reflective journaling should be bypassed. Reflective journaling encourages meaningful
reflection, with reflection an important part of the experiential learning process (Guthrie &
Jones. 2012). Only by reflecting in a meaningful way can real transformation occur.
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Guthrie and Jones (2012) recommend written reflection in the form of journals as one
way instructors can help students learn from their experiences. They recognize that journal
writing exercises may be of either the structured variety (where students are assigned a topic) or
the unstructured variety (where students are allowed to write about anything they want). Both
the structured and unstructured approaches were used during the current study. For the current
study, students divided their entries into different parts, including one part where the experience
or activity was described and another where the experience or activity was analyzed. Such an
approach is also recommended by Guthrie and Jones (2012), all in order to help “guide students
from merely participating in activities to making meaning of their experiences” so that “students
can better understand themselves” (p. 59). In better understanding themselves, the students are
more likely to gain insight into their own personal conservation ethics. Confronting one’s
existing conservation ethic is perhaps the first step in altering or strengthening that conservation
ethic.
Elsewhere in this document it was established that transformational leaders empower and
encourage their followers to become leaders themselves (Pielstick, 1998). Experiential learning
in combination with reflective journaling is a powerful tool that environmental educators and
transformational leaders could perhaps use to impact student conservation ethic. These tools
could perhaps be used to convert followers into leaders. Guthrie and Jones (2012) stress that
“the primary way to learn leadership is through experience” (p. 54). Of course, worthwhile
experience cannot be severed from meaningful reflection. Meaningful reflection in turn gives
way to active experimentation (Guthrie & Jones, 2012). Active experimentation includes the
“ability to get things done, taking risks, [and] influencing people and events through action”
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(Guthrie & Jones, 2012, p. 55). Through experience, through reflection, and through action, the
leaders become followers in their own right.

Implications for Practice
Based on the results of this study, environmental educators may now have at their
disposal a sound method by which they can positively impact student conservation ethic.
Ideally, these environmental educators are transformational leaders, or at the very least, teacher
leaders with transformational qualities (Pounder 2006). But what if an instructor is not
transformational? What if an instructor does not possess transformational qualities? Even then,
it might be possible for an environmental educator to use transformational techniques to impact
student conservation ethic. It is important to remember that transformational leaders achieve
their results in a variety of ways. Transformational leaders can use charisma to inspire their
followers (Pierce & Newstrom, 2006). Or if they are not charismatic, another option is to use
individualized consideration to emotionally satisfy their followers (Pierce & Newstrom, 2006).
Or they can use intellectual stimulation to produce within their followers “an awareness of
problems, insight into solutions, and the passion to bring about resolution” (Pierce & Newstrom,
2006, p. 378). In other words, leaders seeking to utilize a transformational approach have
options and can select a course of action that best suits their own individual talents and abilities.
They must then, through a conscious and active effort of the mind, strive to display
transformational behaviors at every opportunity, in a manner similar to that of the primary
researcher, when he documented 345 different instances of transformational behavior during fall
of 2012.
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A transactional approach can perhaps be used to attract students into the right situation,
preferably a field setting. Leaders must then follow up with more of a transformational approach
and seek out opportunities to create and communicate a well-defined vision. They must
creatively work to guide the implementation of that vision. They must build relationships and
develop a supportive organizational culture by being warm and personable. They must exhibit
character as well by always following through. Finally, they must make it clear to their
followers that as a leader, they achieve results (Pielstick, 1999).
In a field setting, in addition to being warm and personable, leaders should direct their
followers in structured activities (Fiedler, 1972), preferably with a charismatic study organism as
the focus of those activities so that emotional connections can be formed with that organism
(Goralnik, Millenbah, Nelson, & Thorp, 2012). All the while, leaders should instruct and even
correct the participants, in harmony with the high expectations and rigorous standards set by the
leader. Such an approach will only serve to enhance leader effectiveness (Fiedler, 1972).
Leaders should obviously offer opportunities for their followers to engage in hands-on
experiential learning. However, those same leaders must not fall to the temptation of bypassing
reflective practice, given how the experience itself, absent of reflection, is of little value (Baker,
Robinson, & Kolb, 2012). Leaders must also be cautious to not encourage superficial reflection
(Ord & Leather, 2011). To avoid such missteps, leaders should require their followers to keep
reflective journals while in the field. The keeping of these reflective journals should stretch
across a reasonable period of time, so that reflection occurs in conjunction with regular and
ongoing experience (Ord & Leather, 2011). As for the journal itself, leaders should assign
structured questions to help direct student growth and transformation. At the same time, they
should allow their students to engage in unstructured writing exercises, as long as the focus stays
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on the subject of interest and/or on the task at hand. Finally, and this is the one area where the
primary researcher came up short during the project, leaders should provide timely feedback, and
interact with the students through the reflective journals. Feedback reinforces the idea that the
students’ reflections and reflective practice in general are valuable (Dunlap, 2006). In such a
manner, conservation ethic can potentially be impacted in a positive way.

Suggestions for Future Research
In the future, several projects would prove worthy of exploration. First, it would be
appropriate to repeat the study in order to determine whether or not the results are reproducible.
It would also be appropriate to run the quasi-experiment during a spring semester. During the
spring in East Tennessee, weather conditions are more severe, especially in January and
February. During parts of the year, conditions in the wetland can even be described as
miserable. It might be useful to know whether or not the strengthening of student conservation
ethic is dependent on the weather. In other words, is it easier to impact overall conservation
ethic when the weather is mild, pleasant, and sunny? What about when the weather is cold, wet,
and dark?
In addition to changing up the seasons, it might prove worthwhile to conduct the quasiexperiment on a different temporal scale. For example, instead of conducting the research with a
different group of students every three weeks, it could be changed to a different group every six
to eight weeks. It might prove enlightening to take more of a case study approach and examine a
group of five or six individuals over the course of an entire semester. This would potentially
show whether or not more time in the field equates to an even stronger conservation ethic. It
also might be possible to determine at what point conservation ethic peaks.
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It might also be revealing to do more snake work. Instead of just running pitfall traps, it
might be worthwhile to also run funnel traps, which are designed to catch snakes, in order to
determine whether or not the results are repeatable with a different study organism. During the
current study, it was interesting how just one snake experience was enough to get at least a
couple of the students more comfortable with snakes. More snake interaction might be enough
to get some students over their “snake phobia.” It could also be investigated at what point the
exposed students start to feel comfortable enough with serpents to do some basic snake handling.
During the project, the primary researcher noticed on several occasions that some of the
students held as truth common misconceptions about certain organisms. For example, several
students falsely believed that harvesters were spiders. They also believed that the harvesters
were extremely venomous. These same students tended to believe that harvesters could not bite
a person so as to inject their deadly venom because of extremely small mouth parts. Others
falsely believed that handling frogs and toads would cause warts. In addition to several myths
and misconceptions, at least one student exhibited a strange superstition. She believed that it
was bad luck to look upon a dead bird. It would be interesting to investigate exactly how
widespread such ideas are and the source of such myths and misconceptions.
Perhaps most importantly, it would be useful to have an independent researcher study the
transformational leader, instead of having the transformational leader and the primary researcher
one and the same. It would also be useful to see whether or not non-transformational types of
leaders can positively impact student conservation ethic using an approach such as the one
described in this document.
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Under different conditions, it might even be possible to randomly assign students to the
lecture-only group and to the lecture-field group. This would make statistical analysis easier and
would represent a superior experimental design.
Finally, it would be useful to follow up with the students that participated in
Conservation of Biodiversity during fall of 2012 in order to see if the change in conservation
ethic was truly permanent. It would be useful to know whether or not participants are actually
putting those small lifestyle changes into practice. It would also be useful to know whether or
not the students have continued to spread the word about the biodiversity crisis, or whether their
initial passion has subsided.

Conclusions and Comments
Students at today’s institutions of higher learning are becoming more and more focused
on technology and increasingly preoccupied with the artificial. As a result, they are also
becoming increasingly disconnected from Nature (Louv, 2012). According to Louv (2012),
Nature Deficit Disorder “threatens our health, our spirit, our economy, and our future
stewardship of the environment” (p. 5). Even so, Louv offers hope. He says that “despite what
seem prohibitive odds, transformative change is possible” (Louv, 2012, p. 5). If tomorrow really
belongs to the “nature-smart” as Louv (2012) suggests, then today’s educators must train
tomorrow’s leaders to not only be competent in business, in economics, and in politics, they must
also train them to possess a sound conservation ethic and to develop “an expanded ecological
consciousness” (p. 5). Transformational leadership in combination with hands-on experiential
learning and reflective journaling has massive potential to produce such transformative change.
Hopefully, this study will not only encourage environmental educators and teacher leaders, it
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will to some extent equip them with a sound method for transforming the mindsets and the lives
of their students and followers.
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MEMORANDUM

TO:

Bradley Reynolds
Dr. Hinsdale Bernard

IRB # 12- 136

FROM:

Lindsay Pardue, Director of Research Integrity
Dr. Bart Weathington, IRB Committee Chair

DATE:

August 16, 2012

SUBJECT:

IRB # 12-136: The Impact of Transformational Leadership, Reflective Journaling,
and Hands-On Herpetology On the Conservation Ethic Of Tertialy-Level NonScience Majors

The Institutional Review Board has reviewed and approved your application and assigned
you the IRB number listed above. You must include the following approval statement on
research materials seen by participants and used in research reports:
The Institutional Review Board of the University of Tennessee at Chattanooga
(FWA00004149) has approved this research project #12-136.
Please remember that you must complete a Certification for Changes, Annual Review, or
Project Termination/Completion Form when the project is completed or provide an annual report
if the project takes over one year to complete. The IRB Committee will make every effort to
remind you prior to your anniversary date; however, it is your responsibility to ensure that this
additional step is satisfied.
Please remember to contact the IRB Committee immediately and submit a new project
proposal for review if significant changes occur in your research design or in any instruments
used in conducting the study. You should also contact the IRB Committee immediately if you
encounter any adverse effects during your project that pose a risk to your subjects.
For any additional information, please consult our web page http://www.utc.edu/irb or
email instrb@utc.edu
Best wishes for a successful research project.
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UNIVERSITY OF TENNESSEE AT CHATTANOOGA INFORMED CONSENT FORM
Measuring the Conservation Ethic of Non-Science Majors in a Survey Course: A Mixed-Methods Study of the Impact of
Transformational Leadership, Reflective Journaling, and Hands-On Herpetology
Principle Investigator: Brad Reynolds, Lecturer, Biological/ Environmental Sciences; 425-2247; Bradley-Reynolds@utc.edu
Because you are a non-science major enrolled in a conservation-based general education course, you have been asked to
participate in this study. The aim of this study is to determine whether or not the conservation ethic of non-science majors can be
positively impacted by conservation education, transformational leadership, reflective journaling (reflective practice), and handson experiential learning. It is estimated that approximately 150 individuals will participate in this study over the next year.
If you agree to be in this study, the following will happen. You will be asked to complete a short survey at the beginning of the
class and the same survey at the very end of the class. You will likewise be asked to complete two additional surveys at the end
of the class (one about transformational attributes of your instructor and another about the impact of those attributes on your
conservation ethic). Some of you may choose to volunteer in an optional hands-on field experience over the course of several
Saturdays. For those that do, you will be asked to keep a reflective journal throughout the experience and you MAY be asked to
participate in a face-to-face interview once the semester is over.
For those that voluntarily participate in the lecture option, there are no serious risks, save perhaps boredom. For those that
voluntarily participate in the field option, participants will be confronted with the exact same risks experienced by those students
that opt to take any field based-laboratory course at UTC (such as ESC 1500/1510 Introduction to Environmental Science I and
II, Bio 3060 Ecology, or ESC 3400 Field Survey Methods). These risks might include for example exposure to poison ivy or to
ticks and bug bites. Other risks might include exposure to cold and wet conditions or hot and dry conditions or exposure to small
vertebrate animals (note that UTC Health Services (423-778-9303) is located at 1100 East 3rd Street should you experience any
adverse health effects).
Such risks will be counteracted through safety lectures and through the constant supervision of an experienced educator (with
over thirteen years of experience conducting incident-free laboratory classes and field-based experiences). In addition to being
given instructions on how to dress appropriately and what to bring, bug spray, sunscreen, and water will be made available to
participants in a regular fashion. Any source of serious occurrence or injury is extremely rare, meaning that such an event will
happen to less than 1% of subjects.
Confidentiality will be protected by limiting access to the study records, by not using any individual identifiers in publications or
reports resulting from the study, and by promptly destroying all existing records upon the completion of the study. Participants
should keep in mind that confidentiality will be protected as far as is possible under the law.
Direct benefits to the participants are as follows: any student that fills out any survey will be awarded two points for each survey
filled out (for a maximum of 8 points; out of 500 available points in the class). The only other benefit will consist of those opting
to do the hands-on field experience being able to substitute the experience (and an associated reflective journal) for the traditional
multiple choice final exam.
There will be no financial costs for those that opt to participate in this study, save for perhaps some travel expense associated
with driving from the university to the field site which is approximately 25 minutes away (although even this will be minimized
in that the primary researcher will (when possible) run a van from the university to the field site).
See the very beginning of this document for the contact info of the primary researcher (should you have any questions). Also,
please note that if you have any questions about your rights as a subject/participant in this research, or if you feel you have been
placed at risk, you can contact the Chair of the Human Subjects Committee Dr. Bart Weathington, Institutional Review Board at
423-425-4289. Additional contact information is available at www.utc.edu/irb.
As the subject, please note that you have been given a copy of this consent form. Please remember that participation in this
research project is voluntary. Be advised that you have the right to decline to participate and you retain the right to withdraw
from the study at any time. Refusal or withdrawal will be without jeopardy to status or grade.
If you wish to participate in the study, please sign this form below; your signature will then indicate agreement to participate.
Signature Section (of subject/participant and of the individual who obtained consent):
Name: __________________________________ Signature: _________________________________
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Questionnaire UTC ID _____________ Date ____________ Option A or B? __________
Thank you for completing this survey. There is no penalty if you choose not to participate. If you do participate,
your responses will be protected. The Institutional Review Board at UT Chattanooga has approved this project.

1. What is your major?

_________________________

2. If you have one, what is your minor?

_________________________

2. What is your gender?

Male ______ Female ______

3. What is your ethnic origin?

_________________________

4. Your age range?

17 & less ____ 18-24 ____ 25-30 ____

31-35 ____

5. Are you a …

Freshman _____

Junior _____ Senior _____

Sophomore _____

6. What is your overall GPA?

36+ ____

_________________________

7. Your general attitude towards nature? Indifferent _____ Favorable _____

Passionate _____

8. Indicate on a 1 to 5 scale for each item below the degree to which you can feel empathy
for a given organism (1 being not at all and 5 being very much so). We will define empathy
as identifying with/understanding the thoughts and feelings and worth of another.
Can you feel empathy for a bird?
Can you feel empathy for a tree?
Can you feel empathy for a salamander?
Can you feel empathy for a snake?
Can you feel empathy for a squirrel?
Can you feel empathy for a raccoon?

_____
_____
_____
_____
_____
_____

8. Rank the following reasons for protecting biodiversity in terms of importance (1 to 7
with 7 being the most important and 1 being the least important).
____ Biodiversity has value because it is a resource and because humans depend upon it (for
food, clothing, shelter, drugs).
____ Biodiversity has value because all life is interconnected (each species has an ecological
role to play; the extinction of one species may lead to the extinction of another species
and then another, which may ultimately lead to the extinction of the human species).
____ Biodiversity has value because it has aesthetic and recreational importance (birdwatching,
hunting, fishing, etc.)
____ Biodiversity has value because there is potentially a lot of money to be made off of it.
____ Biodiversity has value because it is spiritually important (helps with prayer, meditation).
____ Biodiversity has value simply because it exists (meaning it has worth separate and distinct
from anything it can do for us as human beings).
____ Biodiversity has value because it is important scientifically (in terms of research and the
acquisition of new knowledge).
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How would you best characterize your own personal conservation ethic? Select only one of the
following by marking with an ‘X.’
________ I believe nature should be preserved for nature’s sake (in other words, for no other reason than
because nature is beautiful). Nature should therefore be left alone.
________ I believe nature should be respected and protected, but also that we should be able to smartly
and carefully use the resources provided by nature for the good of humankind.
________ I feel as though my own personal conservation ethic is somewhere in between the two
statements above.
________ I do not have a conservation ethic, because I really do not care about, nor am I interested in
nature, biodiversity (the variety of life on earth), or resource conservation.
DIRECTIONS for Conservation Ethic Scale: Below are thirty statements with which you may
agree or disagree. Using the 1-7 scale below, indicate your agreement with each item by circling the
appropriate number following that item. Please be open and honest when you respond.

We will define conservation ethic as “a personal awareness of and responsibility towards
[natural] resources (especially biodiversity) … [which is] important in sustaining
[humanity’s] resource base for future use.”
1 = Strongly Disagree
2 = Disagree
3 = Slightly Disagree
4 = Neither Agree or Disagree
5 = Slightly Agree
6 = Agree
7 = Strongly Agree
01. Nature should be protected simply because it is beautiful.

1 2 3 4 5 6 7

02. Wilderness and nature have spiritual value.

1 2 3 4 5 6 7

03. Wilderness and nature have aesthetic value.

1 2 3 4 5 6 7

04. Living things have inherent worth (apart from their usefulness to humans)

1 2 3 4 5 6 7

05. Nature should be left natural and unspoiled.

1 2 3 4 5 6 7

06. Amphibians and reptiles are valuable because of their beauty.

1 2 3 4 5 6 7

07. Nature should be protected simply because it is full of valuable resources.

1 2 3 4 5 6 7

08. Wilderness and nature have economic value.

1 2 3 4 5 6 7

09. Wilderness and nature have value in that they serve human interests.

1 2 3 4 5 6 7
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10. Living things have worth because of their usefulness to humans.

1 2 3 4 5 6 7

11. Nature should be controlled by people but in a wise and careful manner.

1 2 3 4 5 6 7

12. Amphibians and reptiles are valuable because of their usefulness.

1 2 3 4 5 6 7

13. We have a duty to protect nature on behalf of people not yet born.

1 2 3 4 5 6 7

14. When using resources, we should always try to save some for the future.

1 2 3 4 5 6 7

15. The persistence of resources is more important than having all we want now. 1 2 3 4 5 6 7
16. The desires of people not yet born are as important as our present desires.

1 2 3 4 5 6 7

17. We should carefully manage renewable and non-renewable resources.

1 2 3 4 5 6 7

18. A future world without amphibians and reptiles would be less interesting.

1 2 3 4 5 6 7

19. We have a duty to protect nature simply because nature exists.

1 2 3 4 5 6 7

20. Animals have rights.

1 2 3 4 5 6 7

21. Plants have rights.

1 2 3 4 5 6 7

22. Animals have interests and desires that can be harmed by human activities.

1 2 3 4 5 6 7

23. When extracting/using resources we should consider damage done to nature. 1 2 3 4 5 6 7
24. Amphibians/reptiles have moral standing and deserve ethical consideration. 1 2 3 4 5 6 7
25. We should have respect for nature (even when we use/extract resources).

1 2 3 4 5 6 7

26. We should do no harm to any organism or to nature in general.

1 2 3 4 5 6 7

27. We should not interfere with the freedom of wildlife to seek what is good.

1 2 3 4 5 6 7

28. We should not trick or deceive wild animals.

1 2 3 4 5 6 7

29. When humans harm wild organisms/habitat, they should make up for it.

1 2 3 4 5 6 7

30. The lives of amphibians and reptiles deserve respect and should be revered.

1 2 3 4 5 6 7

The IRB of UT Chattanooga (FWA00004149) has approved this research project #12-136.
.
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Questionnaire
Thank you for taking the time to complete this survey. There is no penalty if you choose not to participate. If you do
participate, your responses will of course be anonymous and confidential. Please note that the Institutional Review
Board at The University of Tennessee at Chattanooga (FWA00004149) has approved this project #12-136.
Please mark on the first 1 through 7 line to what extent your instructor has exhibited the listed characteristics. On the
second line, please mark the extent to which this characteristic in your instructor has impacted your desire to
conserve biodiversity and your own personal conservation ethic.

1 = Strongly Disagree
2 = Disagree
3 = Slightly Disagree
4 = Neither Agree or Disagree
5 = Slightly Agree
6 = Agree
7 = Strongly Agree

1a) My instructor has the ability to create and communicate a shared “vision.”
1

2

3

4

5

6

7

1b) My instructor’s ability to create and communicate a shared “vision” has positively impacted
my own personal conservation ethic.
1

2

3

4

5

6

7

______________________________________________________________________________
2a) My instructor has the ability to encourage and build relationships (by being personable,
friendly, caring, informal, helpful, and encouraging, and by creating a sense of equality).
1

2

3

4

5

6

7

2b) My instructor’s ability to encourage and build relationships (by being personable, friendly,
caring, informal, helpful, and encouraging, and by creating a sense of equality) has positively
impacted my own personal conservation ethic.
1

2

3

4

5

6

7

______________________________________________________________________________
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3a) My instructor has the ability to create and encourage a supportive environment or culture.
1

2

3

4

5

6

7

3b) My instructor’s ability to create and encourage a supportive environment or culture has
positively impacted my own personal conservation ethic.
1

2

3

4

5

6

7

______________________________________________________________________________
4a) My instructor has the ability to provide guidance (by exhibiting moral reasoning and
displaying good judgment).
1

2

3

4

5

6

7

4b) My instructor’s ability to provide guidance (by exhibiting moral reasoning and displaying
good judgment) has positively impacted my own personal conservation ethic.
1

2

3

4

5

6

7

______________________________________________________________________________

5a) My instructor exhibits strong character.
1

2

3

4

5

6

7

5b) My instructor’s ability to exhibit strong character has positively impacted my own personal
conservation ethic.
1

2

3

4

5

6

7

______________________________________________________________________________
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6a) My instructor has the ability to successfully combat the biodiversity crisis.
1

2

3

4

5

6

7

6b) My instructor’s ability to successfully combat the biodiversity crisis has positively impacted
my own personal conservation ethic.
1

2

3

4

5

6

7

7) How would you describe your attendance in this class? Circle one:
Poor

Fair

Good

Excellent

Thank you for your participation. If there are any comments that you would like to make about
the instructor’s impact on your own personal desire to conserve biodiversity and on your own
personal conservation ethic, please include them below:
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Interview Protocol: Impact of Transformational Leadership/Reflective Journaling/Hands-on Herpetology ….
Date:
Place:
Time:
Interviewer:
Interviewee
My name is Brad Reynolds and in addition to being an environmental science faculty person, I am also a doctoral
student in UTC’s Learning and Leadership Program. I am currently working on my dissertation which revolves
around factors that impact the development of a conservation ethic among non-science majors in a survey course.
Thank you for agreeing to share your thoughts and ideas. I will now ask you a series of questions related to your
experience in Conservation of Biodiversity. Please be open and honest and rest assured that all of your comments
and answers will be kept confidential. I will be recording this interview with audio equipment for transcription
purposes, but only with your permission; I would also like to take notes. I am the only one that will have access to
any of this information, all of which will of course be destroyed on the completion of the project. Please note that I
do have permission from the UTC IRB Board to collect this data. Any questions?
1) Define conservation ethic. Describe your conservation ethic at the beginning of the class versus the end of the
class. Then describe me as an instructor. What impact, if any, have I as an instructor had on the development of your
conservation ethic?

2) Has the hands-on nature of the field experience impacted your conservation ethic at all? If so, describe how. If
not, why not?

3) Were there any benefits to keeping a journal during this experience? Did keeping a journal impact your own
personal conservation ethic? If so, state how. If not, explain that as well.

4) How did you feel about reptiles and amphibians prior to taking this course? How do you feel about them now? If
there has been any kind of change in your attitude toward amphibians and reptiles, describe that change and explain
how the change has come about.

5) Describe your vision of the future (in terms of the ultimate fate of biodiversity on planet earth).

Thank you for participating. You may receive a follow up email requesting more information. If you want to
respond that’s fine, but if not, that’s okay too. Also, please remember that all information you give me is ALWAYS
confidential.
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Critical Reflection Rubric for Reflective Journals (Plack, Driscoll, Blissett, McKenna, & Plack, 2004)
Expectations
Reflection in Action

Reflection on Action

Reflection for Action

Content

Process and Premise

Returns to Experience

Attends to Feelings

Reevaluates
Development of
Conservation Ethic

Well Below Standard (1)

Below Standard (2)

Meets Standard (3)

Exceeds Standard (4)

Student shows no
evidence of independent
thought in terms of
solving a problem on the
spot
Student fails to revisit his
or her experience after
the fact

Student engages in some
thought but neglects to
solve a problem on the
spot

Student engages in deep
thought (with prompting)
in order to solve a
problem on the spot

Student engages in deep
independent thought in
order to solve a problem
on the spot

Student revisits his or her
experience after the fact,
but fails to view problem
from alternate
perspective

Student revisits his or her
experience after the fact
(with prompting), and
then views problem from
alternate perspective

Student fails to anticipate
future problems or
recognize how to modify
actions in the future

Student anticipates future
problems but does not
comment on how to
modify actions in the
future
Student questions
content, process, and
premise of experience,
but fails to make
meaning of experience
Evidence of a higher
order, conscious thought
process, but no
correction of
assumptions or distorted
beliefs

Student independently
revisits his or her
experience after the fact,
and then views problem
from alternate
perspective
Without prompting,
student anticipates future
problems and recognizes
how to modify actions in
the future
Without prompting,
critically questions
content, process, and
premise of experience;
uncovers new meaning
Evidence of a higher
order, conscious thought
process, leading to
correction of
assumptions or distorted
beliefs; linked to new
behaviors
Student does describe the
experience, in vivid and
sensitive detail.

Student does not describe
the experience.

Student does describe the
experience, with
lackluster detail.

With prompting, student
anticipates future
problems and recognizes
how to modify actions in
the future
With prompting,
critically questions
content, process, and
premise of experience;
uncovers new meaning
Evidence of a higher
order, conscious thought
process, leading to
correction of
assumptions or distorted
beliefs; not linked to new
behaviors
Student does describe the
experience, with
adequate detail.

Student expresses no
awareness of
uncomfortable
feelings/thoughts

Student expresses
awareness of
uncomfortable
feelings/thoughts, but not
linked to further analysis

With prompting, student
expresses awareness of
uncomfortable
feelings/thoughts; linked
to further analysis

Does not reappraise the
situation.

Reappraises the situation
but in a lackluster
fashion.
Demonstrates a basic
conservation ethic but
little true empathy for
living things

Reappraises the situation
in an adequate fashion.

Without prompting,
student expresses
awareness of
uncomfortable
feelings/thoughts; linked
to further analysis
Reappraises the situation
in a superior fashion.

Demonstrates an
adequate conservation
ethic and a true empathy
for living things

Is passionate about
conservation ethic and
demonstrates strong
empathy for living things

Does not critically
question content,
process, and premise of
experience
No evidence of a higher
order, conscious thought
process

Demonstrates a complete
and total lack of a
conservation ethic and no
empathy for living things

OVERALL Level of
Reflection (NR, R, CR)
TOTAL SCORE
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Bradley Reynolds was born in East Tennessee to Mike and Linda Reynolds. He grew up
in Benton, attended public schools, and graduated from McMinn Central High School in 1992.
He then attended Tennessee Wesleyan College in Athens, Tennessee from 1992 until 1996,
where he earned a Bachelor’s of Science in Chemistry under the tutelage of Dr. Joyce Baker. In
1998, he entered graduate school at The University of Tennessee at Chattanooga, seeking a
Master’s Degree in Environmental Science, under the direction and guidance of his primary
advisor Dr. John Tucker. While pursuing his Master’s, he worked as a Teaching Laboratory
Technician at Chattanooga State Technical Community College. He graduated from UT
Chattanooga in 2003. One year later, he joined the faculty at UT Chattanooga in the Department
of Biological and Environmental Sciences. He works there as the Undergraduate Environmental
Science Coordinator and as a lecturer, where he regularly teaches Conservation of Biodiversity
and Introduction to Environmental Problems I and II, and co-teaches Tropical Ecology. His
interests include conservation, environmental ethics, environmental education, environmental
leadership, and transformational leadership. Since 2008, he has been pursuing an Ed.D. in
Learning and Leadership at UT Chattanooga under his primary advisor Dr. Hinsdale Bernard. In
his spare time, he enjoys traveling and training in the martial arts.
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