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CHAPTER I

INTRODUCTION

Project Introduction

In an online (or distance) learning environment, an instructor’s audience can be
separated by great geographic expanses. There is a gap in the current research involving
each student’s geographic location and background locations, and how previous place
attachment may affect individual learning experiences and successes. To better evaluate
each student’s geographic background, each student’s sense of place has been analyzed to
determined if there are correlations to students’ learning success.

An individual’s sense of place can be described as a personal attachment to a
specific geographic location (Taun, 1976; Buttimer, 1976). Place attachment studies
have been taking place in humanistic geography since the 1970's, but more recent studies
focus on using place attachments in educational settings to encourage diverse learning
(Semken, 2005), and resource management studies determining an individual’s sense of
place on his or her awareness and environmental interest in the area (Farnum et. al.,
2005). Therefore, a sense of place can involve both content knowledge and the affective
domain. An individual can establish more than one sense of place throughout his or her
life, but it has been suggested that an emotional hierarchy is created. An individual’s

primary sense of place is known as his/her idiotopy (Pascual-de-Sans, 2004).



This study focused on determining whether an individual’s pre-existing idiotopy
affects his/her academic success in an online geoscience master’s level program. The
results of this dissertation could be utilized for online instructors to better understand and
create broad-based learning environments that utilize their students’ place based

attachments.

Research Questions

1. Does an individual’s sense of place play a significant role in her/his
success in geoscience classes when the subject material that is studied
relates to his/her dominant sense of place or “home” region?

2. Does an individual’s sense of place play a significant role in his/her
cognition of geologic/meteorological events within his/her dominant sense
of place or “home” region prior to instruction?

3. Is an individual more interested in geoscience topics that relate to his/her

primary sense of place?



CHAPTER II

LITERATURE REVIEW

Sense of Place
Emergence of Sense of Place Research

The idea of an individual’s “sense of place” can appear to be a vague concept, and
depending on the field in which the concept is referred to, it may even go by different
verbiage such as, “place attachment.” Many fields, including resource management,
architecture, landscape and design, sociology, educational psychology, environmental
psychology and philosophy, and geography (see a review by Furman et al. 2005) have all
utilized and added to the current interpretation of what it means for an individual to feel a
sense of place for a specific geographic location. Though this term has evolved, some of
the basic tenants that underlie this concept are just as important today as when they were
first discussed in humanistic geography literature in the mid-1970’s.

Based on the works of geographers Taun (1975 and1976) and Buttimer (1976), an
individual’s sense of place can be described as a personal attachment to a specific
geographic location (Taun, 1976; Buttimer, 1976). Tuan (1976) stated, “Humanistic
Geography achieves an understanding of the human world by studying people's relations
with nature, their geographical behavior as well as their feelings and ideas in regard to
space and place” (p.266). In order to develop a sense of place, an individual must have

personal experiences within a specific space that evokes the use of his or her senses
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(Taun, 1976). Relph (1976) further defined the aspects of a sense of place by
distinguishing between place attachment and place meaning. He defined place
attachment as a link between people and specific geographic places. Place meanings are
associated with symbolic and cultural ways of knowing. Place meaning can be described
as the essence of a place, or the cultural meanings associated with geographic locations
(Relph, 1976).

The idea of an individual’s sense of place was not derived arbitrarily.
Landscapes, space, and place have a long history in cultural geography. Don Mitchell
(2000), in a review of studies on landscape, suggested that “just as landscape is a work —
a product of the work of people — so too does landscape do work: it works on the people
that make it” (p. 102). Through-out his book, Mitchell referred to landscapes as “stages”
in which man (or woman) acts on a location and creates a relationship between people
and place. These basic tenants of “landscape” can be traced back to a cultural geography
revolution in the U.S. in the 1920’s brought on by Carl Sauer’s 1925 essay, “The
Morphology of Landscape.” Mitchell traced vast fields of geography back to Sauer.
Mitchell (2000) stated that Sauer’s work dominated and helped to create themes in
geography such as, “a concern with the material landscape; an interest in cultural ecology
and the often deleterious effects of humans on the environment; a desire to trace the
origins and diffusion of revolutionary cultural practices such as plant and animal
domestication and the use of fire” (p. 21). The connection that Sauer found between
humans and the ecological landscapes that they inhabit is a theme that has pervaded
throughout geography studies in the twentieth century and into the twenty-first century.
It was these ideas of landscapes, spaces, and places long written about in human
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geography literature that Taun expanded upon in his 1974 and1976 papers. As Stedman
(2003) stated, “Space is defined in opposition to space. Space is not culturally
constructed; it is described by using geometric principles of distance and direction...... If
space is general, place is particular: it is where general values are made concrete”
(p.823).

Sauer’s basic concepts are also evident today in sense of place educational
studies. Nature and culture work together on an individual’s “knowing” and
understanding and are therefore an important aspect of learning. Sauer advanced the
study of space, but Taun put the person into the place.

Sense of place literature and the philosophies underlying this concept have come a
long way since the 1970’s, but there are still aspects of this phenomenon that are heatedly
debated. One post-modern area of debate questions whether or not a critical pedagogy
and place-based education can be happily married. Gruenewald argued, “that “critical
pedagogy’ and ‘place-based education’ are mutually supportive educational traditions”
(p.3). His 2003 paper, “The Best of Both Worlds: A Critical Pedagogy of Place”
discussed the emphasis that critical pedagogy places on “spatial aspects of social
experience” (p.3).

Conversely, Bowers (2008) believed that many environmental educators take a
“critical pedagogy of place” for granted without understanding the underlying
epistemologies that make these two theories incompatible. His main argument hinged on
the lack of imbedded cultural knowledge utilized in critical pedagogy. To truly
understand a place, and an individual’s sense of place, a cultural aspect must be taken

into account, and a western cultural mindset is not necessarily the only way to see things.
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He suggested that the two theories share general compatible assumptions. For instance
Bower stated, “The critical pedagogy theorist’s emphasis on social justice issues and the
place-based educator’s stress on student’s becoming active participants in the interplay of
their local communities and bioregions can easily be interpreted by
science/environmental educators as natural allies in creating a more sustainable future”
(p. 325). Even with some compatibility he still saw a major flaw in the marriage of these
theories. He stated,
To reiterate, the key reason that a critical pedagogy of place is an oxymoron is
that the linguistic tradition of relying upon abstractions, including abstract
theories that encode many of the same taken-for-granted assumptions that
underlie both the universal decolonization and the market liberals’ efforts to
universalize the West’s consumer dependent lifestyle, fail to take account of the
intergenerational traditions of habitation that still exist in communities. Places
have a long and culturally varied history, while the language of a critical
pedagogy of place has a specific history that carries forward the traditions of
ignoring the diverse ways in which more ecological centered cultures and
community practices have contributed to long-term habitation of place (p. 333).
Though an intriguing philosophical debate involving sense of place and
educational epistemologies, this argument is not a main focus of this research and will
not be discussed any further. We will instead focus on the development of an
individual’s sense of place, and how this sense of place may affect interest, emotions, and

cognition of a geographic location throughout an individual’s life-long learning.



Place as a behavior, cognition, emotional, and interest modifier

The term sense of place has now been expanded to place knowledge, place
identity, and satisfaction (Kaltenborn, 1998). Sense of place has both a cognitive and
affective domain. It is thought that this place attachment includes an emotional sense that
is often thought to be positive (Stokowski, 2002), but could also be a negative emotion
(Kudryavtsev, Krasny, &Stedman, 2012). These attachments and satisfaction levels
involved with sense of place can have an impact on behaviors. According to Stedman,
attachment and satisfaction do independently influence behavior in opposing ways.
Based on this research Stedman stated, “Attachment and satisfaction is with symbols
attributed to the landscape. One cannot understand sense of place without knowing its
cognitive content; meaning put the “sense” into sense of place” (p.577). It has also been
postulated, that a specific Sense of Place attachment to an outdoor location may develop
over time into value for general wilderness spaces (Brooks, 2006). Though this
definition has been expanded to include other aspects of place attachments and evolved
over the years, the term “sense of place” is still the most inclusive term to use when
referring to both cognitive and affective attachments to a geographic location (Jorgensen
and Stedman, 2001).

These aspects of sense of place have vast implications for the secondary effects of
place attachments on an individual. An individual’s sense of place has been linked in the
literature to a variety of attributes including behavioral changes, pro-environmental
thoughts and intentions, cognition, emotional, and interest modifiers (Jorgensen B, and
Stedman, R. 2001). When selecting educational strategies, knowing how to influence all
of the above listed areas of an individual’s thought process is a crucial component to
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effective teaching. When a student is able to apply new information to relevant past
experiences involving specific places, previous place knowledge may allow for a higher
level of comprehension (when associated with Bloom’s revised taxonomy (Bloom,

2004)) as opposed to simply remembering or recalling information.

How does one acquire a sense of place?

Throughout our lives there are specific places that may stand-out in our
memories. They may be notable because of specific enjoyable or memorable
experiences, or because of experiences that we would rather forget. As one forms an
attachment to specific spatial locations, these places may leave lasting marks on an
individual’s memory. Much like animals, humans have “territories” where they feel
comfortable and a part of the “insider” crowd (Taun, 1976). Taun (1976) emphasized
that in order to develop a sense of place, an individual must have personal experiences
within a specific space that evokes the use of his or her senses. These attachments can
vary over developmental life stages and time (Hay, 1998). Relph (1976) expanded upon
this definition by emphasizing that geographic location alone is not sufficient enough to
create a sense of place, there must be personal involvement. Therefore, based on the
literature, and for our research purposes, we accept that “Sense of place is a combination
of both physical (environmental) and personal/social interaction in the place” (Shamai
and Ilatov, 2005: p. 468).

There are a variety of reasons for a sense of attachment to a place. Place
attachment is accentuated in those that are raised in a certain location, and even more so
in multi-generational locational bonds (Hay, 1998). This occurs when multiple

generations of a family are raised in the same geographical location, and older
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generations pass down physical geographic meanings, as well as social interactions,
within the place of meaning (Hay, 1998). Semken (2005), who, like Hay (1998), also
studied Native cultures, agreed that sense of place is socially constructed, and that it
influences the way people observe and interpret the world around them. He argued that
Native cultures have the natural features and phenomena of their homeland embedded
within their cultures. They are inseparable components. These attachments and cultural
ways of understanding can be utilized to enhance learning experiences for these
cultures(Semken, 2005).

Outside of Native cultures, the creation of place attachment has also been found to
be more significant when associated with social interactions of family and friends
(Eisenhauer et al., 2000; Kyle, 2007). There is often a need to not only identify the
physical geographic location within a sense of place study, but also the social context
with which individuals experience that particular place. In this way, social interactions
and community formations are important to the establishment of a sense of place.

Community place identity can be established through such activities as
competitive sporting events, though this is not an all inclusive activity (Tonts and
Atherley, 2010), as well as family and cultural interactions (Hay, 1998; Semken, 2005).
A sense of place may also involve a power struggle. It is not always inclusive. Like
many aspects of culture, structures of power can play a role in the formation of a group
and/or an individual’s sense of place. Because a sense of place often involves social
interaction, it can also act to exclude others (Shamai and Ilatov, 2005). In this way, place
can be exclusionary, and negative as well as inclusive and positive. Within communities,

“Local symbols reflect and enhance sense of place” (Peterson and Saarinen, 1986: p.
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164). Those that understand and accept these culturally created symbols are included in
the community. According to Lidskog (1996),an individual’s feeling of belonging can be
equally affected by a specific geographic place or ‘sociospatial consciousness’ and the
community’s social structure.

Yet, community social structure is not the only other component in creating place
attachments. Hammit et al. (2006) found in their study of trout anglers that, “place
bonding is a multi-dimensional construct that may consist of more than the traditional
dimensions of place identity and dependence” p.38. They established a five dimensional
model including familiarity, belongingness, identity, dependence, and rootedness to
predict place attachment. Using models such as these, it has also been shown that field
scientists develop strong place attachments associated with their research sites
(Rossbacher, 2002), but little has been done to determine if strong pre-existing place
attachments (childhood) brought the scientists to these types of sites.

Throughout a human’s life-cycle, individuals may create many place attachments,
but these attachments will be positioned in a hierarchical system of importance. The
sense of place an individual generates at a certain point in their life cycle may stand out
as a point of reference (Pascual-de-Sans, 2004). Pascual-de-Sans (2004) described these
lasting feelings of geographical identification as idiotopy. Under a constructivist view, we
build upon our previous “place.” A person may leave a place behind, but some places,
our idiotopy, greatly affect our way of understanding our geographic settings in the future
(Pascual-de-Sans, 2004). We will delve into the construction of our participants’
childhood geological and meteorological place attachments in order to determine the

importance of these attachments on educational endeavors within the geosciences.
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Ways to study and measure and sense of place

There are two basic methodologies utilized in place-based research, positivistic
and phenomenological; the second approach being the more prevalent in sense of place
research. Positivistic research typically involves quantifiable data and objective and
measurable methods. Whereas the phenomenological approach hopes to understand a
phenomenon, often socially constructed, that may be interpreted differently by different
people. The phenomenological research approach typically involves qualitative methods.
Both approaches may contain methodologies that can contradict the underlying constructs
or give indefinite answers. Stedman (2002) stated, “We are thus left with a paradox: On
one hand are interesting statements that avoids positivistic hypothesis testing; on the
other hand are quantitative treatments of place that have often failed to engage these
important theoretical tenets” (p. 562).

Depending on the philosophical background applied, the measuring of an
individual’s sense of place can be a daunting task. Some scientists believe that a sense of
place, as a phenomenological concept, can only truly be derived through qualitative
studies. For instance, relationships of sense of place are often individually unique, and
therefore, are studied best in a qualitative interview narrative (Sarbin, 1983). Sarbin
believed, and made a case for a more holistic humanistic approach to studying sense of
place. These non-positivistic views, or humanistic views, attempt to deal with the
difficulties of measuring an individual’s sense of place through interviews and other
qualitative assessments, and they emphasize the difficulties in doing so when using
quantitative approaches. Anne Buttimer (1976) suggested that, “Scientific procedures
which separate “subjects” and “objects,” thought and action, people and environment are
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inadequate to investigate this lifeworld. The phenomenological approach ideally should
allow lifeworld to reveal itself in its own terms” (p.1).

Paasi (2003) suggested that, “instead of assigning automatically an explanatory
role to this very popular category, regional identity itself has to be “explained” (p.481).
One cannot take the person out of the place attachment, and therefore, it is important to
understand the phenomenon as holistic and through a qualitative lens.

On the other hand, there are those that believe an individual’s sense of place may
adequately be studied utilizing a positivistic approach. Shamai and Ilatov, (2005) have
attempted to bridge this gap by suggesting a ranking procedure to determine positive and
negative aspects of place attachment. This is not Shamai’s first attempt at utilizing a
positivistic approach to study sense of place. The author also conducted positivistic
surveys (with Kellerman as a coauthor) in 1985 developing a four-level approach, and
again individually in 1991, developing a seven-level ordinal scale. Similar
unidemensional scales have been utilized by Kaltenborn (1998) to determine place
attachment, while Cuba and Hummon (1993) determined place identity, and McAndrew
(1998) identified place rootedness. There are four attributes within Shamai and Ilatov’s
positivistic scale including polarity, number of dimensions, number of components, and
directness of the questions. These attributes should be considered when creating surveys.
Shamai and Ilatov’s positivistic scale was legitimized by analyzing the place attachment
of residents from a Lebanese border town in Israel. The authors conducted face-to-face
interviews and phone interviews using a bipolar, three survey question, Likert scale
ranging from -5 to +5. This allowed the researchers to analyze both positive and negative

feelings about the respondent’s place of residence. They were able to determine different
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significant levels of attachment to both the local city and the state of Israel between the
native (Sabra) people and immigrants of the town. They also noticed an increase in
attachment for the Sabra based on length of residency, and both populations saw an
increase in attachment when compared to the respondent’s age (positive correlation).
Social group also made a difference in the level of attachment. The study tested multiple
groups in pilot studies to determine the validity of the survey. The study proved that it is
possible to measure, empirically using a straight forward technique, an individual or
group of people’s sense of place on a dipolar scale. The authors did not attempt to
understand what creates this place attachment, and they did not assert that this is the only
way to test sense of place. In these studies, the authors suggested that the type of study,
and the desired measure should, “be tailored to each case, and the variety of methodology
tools are only an advantage which widens the scope of sense of place” (Shamai and
Ilatov, 2005: p. 475).

Richard Stedman (2003) also advocated for more positivistic studies in sense of
place research. He contended, “that sense of place is relatively rich in theory and
relatively poor in quantitative applications. Simply put, sense of place theorists have
been better at raising important questions than they have been at testing them as
propositions” (p.822). Stedman essentially called for more quantitative research that
incorporates a theoretical basis. The author suggested using existing social psychological
frameworks such as beliefs, attitudes, and behaviors as predictive measures for sense of
place research. Stedman stated,

I will grant that some elements of complexity are lost in these translations. But

this is not the point: I am not advocating an elimination of the phenomenological
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perspective in place research. The approach used should reflect the nature of the

question one wishes to answer (p.828).

Stedman viewed a sense of place as a multidimensional phenomenon, but he felt
“the components can be measured by using relatively conventional social psychological
research (e.g., quantitative survey instruments that explore attitudes, beliefs, and
behaviors)” (p. 827). An example of this multidimentional approach can be seen in
Hammit et al. (2006). Hammit et al. (2006) found in their study of trout anglers that,
“place bonding is a multi-dimensional construct that may consist of more than the
traditional dimensions of place identity and dependence.” They put forth a five
dimensional model to explain recreational place bonding. Stedman, though advocating
for more easily quantifiable methods to utilize in management planning, was careful to
point-out that the methodology used in each study must reflect the questions that are
asked.

Both the qualitative and quantitative approaches to studying sense of place are
currently being utilized in the field and are generally accepted depending on the
hypothesis in question. As can be seen in the literature, hypotheses involving discrete
locations are more conducive to positivistic approaches than hypotheses that try to
determine an individual’s primary sense of place. The author has chosen, based on the
questions being proposed, to take a phenomenological approach utilizing a qualitative
mixed methodology technique derived from the survey techniques found in Clary and
Wandersee (2006). This survey is conducive to determining an individual’s childhood
sense of place even when these individuals’ idiotopies vary widely over great geographic

distances.
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A place for sense of place in education — connection between sense of place and
constructivism

Within educational theory, place-based education (the use of a specific place and
cultural knowledge of that place that learners may already have as an educational tool),
and sense of place educational knowledge (utilizing an individual’s sense of place as a
starting point) fall under the newer constructivist teaching theory (derived from the
constructivist learning theory) that made its way on the scene with the important works of
David Ausubel, Joseph Novak, Ernst von Glasersfeld and others. David Ausubel (1968)
succinctly defined the importance of this learning theory when he stated, “The most
important factor influencing learning is what the learner already knows; ascertain this and
teach him accordingly" (Ausubel, 1968: p. iv). Though meant to represent a
constructivist mindset, this statement has been taken to justify a multitude of different
learning theories. For instance, this statement could be interpreted to justify the
importance of Piaget’s stages of development theory, but for our purposes we will discuss
this idea in relation to the constructivist movement in which the learner is an active
participant in the learning process and is continually building on previously attained
knowledge.

Some have linked the bases of the constructivist theory all the way back to Greek
philosophers (McComas and Lafferty, 1996). More recently, the works of Dewey,
Piaget, Ausuble, and Vygotsky have been associated with some of the ground work that
was later coined constructivist learning theory (McComas and Lafferty, 1996). Though
some of these authors may not be the visionaries for the present concept of
constructivism, their works were instrumental in contributing to the constructivist

framework.
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Constructivism builds upon what the learner already knows, and what is familiar
to them based on past experiences. Learning is “a persisting change in human
performance or performance potential ...[which] must come about as a result of the
learner’s experience and interaction with the world (Driscoll, 2000 p.11)”According to
Volk and SO (2002) this is a “dynamic and social process (p.1) Essentially, the learning
is actively creating meaning through their own lens of experiences fostered by their own
desire to learn. Often learning takes place in a social context. A primary component to
understanding the constructivist learning theory and constructivist teaching methods is
the understanding that students do not enter the classroom a blank slate as once thought.
A teacher is not a vendor of knowledge to passive participants, but a guide to active
learners. The basic tenants of the constructivist learning theory based classroom

compared to a traditional classroom are summarized in figure I.
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Traditional Classrooms Compared to
Constructivist Classrooms

Traditional Classrooms Constructivist Classroom

Teacher <——= Identification of topics of study ———=> Student

Heavy <=  Use of texts and workbooks = T——> Light
Heavy = <—= Degree of adherence to fixed curriculum —)> Light
Part G Where does instruction begin? T———> Whole

"Blank” Slate <= Assumption about learners = =———=>  Prior Conceptions
Didactic i Nature of the instructor ——> Mediator
Traditional <= Nature of assessment C——> Authentic
Summative <= Timing of Assessment = Formative

Correct Answers <—= Instructional Goal? = Understanding
Primarily Alone <——= How do Students Work? ——> Primarily in Groups

Figure 2.1  Traditional Classrooms Compared to Constructivist Classrooms

A Comparison of Traditional Classroom learning to Constructivist Classroom learning modified from
McComas (1996).

As Tobin (1993) stated, “constructivism has become increasingly popular.....it
represents a paradigm change in science education.” (p. ix) Teaching strategies
associated with constructivist learning theory include those that encourage questioning
and generative learning such as inquiry based models. Mintzes et al. (1998)expanded on
these strategies to include concept mapping. Concept mapping developed as a way of
better understanding how children learn in a science classroom. Ausubel’s (1968) work
helped define the constructivist learning theory as a pathway of learning in which
students assimilate new knowledge and concepts into a pre-existing knowledge
framework or an individual's “cognitive structure.” Novak and Cafias (2008) described

concept mapping as being derived, “Out of the necessity to find a better way to represent
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children’s conceptual understanding emerged the idea of representing children’s
knowledge in the form of a concept map. Thus was born a new tool not only for use in
research, but also for many other uses.

Constructivism learning theory, as a learner centered theory, is also an essential
concept for online educators. As von, Glaserfelds (1982) asserted, a central point to
constructivism is the concept that learning is generated in the mind of the learner, and it
is not simply a transfer of knowledge. Active learning is an important aspect when
developing constructivist teaching techniques and these approaches are vital to an online
environment where the learner is primarily in charge of their learning experience. The
importance of learner centered approaches in the online environment will be discussed in
more detail within the online section of this paper.

Based on this simple definition of constructivist theory, it is easy to identify the
links between place-based education, sense of place, and constructivist learning. Every
individual comes into a classroom with well developed place-based experiences and ways
of knowing. It seems essential to identify this place knowledge and expand on it through
the learner’s existing lenses. These previous place-based attachments may influence a
learner positively or potentially negatively if they have developed misconceptions based
on these experiences. The following section examines some of the literature that has

amassed in the sense of place educational field.

Educational sense of place findings

Once the concept of an individual’s sense of place became linked to the recently
popular constructivist educational theory, educators in a variety of fields began to study

the phenomenon. A review of these studies uncovers a vast array of different approaches
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to evaluate philosophical needs, studying, identifying, and utilizing an individual’s sense
of place within an educational context. All areas of study have furthered the awareness
for the need of sense of place acknowledgement within education.

Gruenewald (2003) called for more philosophy based reviews of sense of place
and place attachment educational studies, as opposed to the traditional testing, based on
the philosophies of Paul Shepard and David Abrams. He stated, “The greatest challenge
we face is that both dominant cultural assumptions about what it means to be educated
person and dominant, institutionalized educational practices remain disconnected from
the land and its lessons” (p.33). He professed that our advanced language itself along
with our current technologies have taken us further from the natural world even when we
attempt to teach about this world. We no longer have to use our primary senses to
experience the world around us like our ancestors did.

In Schroder’s 2006 article, the author sought to unite global and local educational
concepts in a new way relying on an individual’s sense of place. The author looked at the
intersection of three different concepts, native-science, interculturality (a term used
within the paper that combines the definitions of multicultural and cross-cultural), and
place-conscious education. The author attested that schools have the ability to either
enhance the bond that students have with their environment or to break it. There is a
fundamental need to re-think educational philosophies and combine the above concepts
into a well balanced educational regime. By encouraging an emphasis on these three
concepts, “Place-conscious education is at once local, based as it is on local biological,
cultural and political realities, and global as it is appropriate for any human community
anywhere on the planet” (p. 315). Schroder challenged us to find ways to incorporate this
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type of educational regime that does justice to both local and global knowledge through
sense of place educational techniques.

Anna Cole (2007) also called for educators to re-think the environmental
education basic principles of knowledge, skills, effect, and behavior, to take a broader
view of environmental education that includes race, class, gender, and culture. She
encouraged her discipline to branch out to other disciplines including place-based
education to help create a more dynamic environmental education curriculum that
includes a cultural aspect. Cole described her own experiences as an educator and her
own failures to communicate these additional aspects of the environment to her students.
She stated “Instead, by emphasizing scientific knowledge and methodologies, I devalued
students’ cultural and community experiences and knowledge and limited our learning
potential” (p.42). She suggested that,

A stagnant discipline, unwilling to reflect, restructure, and reimagine itself will

not continue to thrive and evolve in relevant, useful ways. Environmental

education will be well served by continuing to expand its discourse around the

role of race, class, gender, and justice (p.42).

Her basic tenant for this was a call for a more holistic approach to environmental
education that includes a look at individual’s pre-existing knowledge and culture. Cole
pointed to educational literature suggesting the same restructuring of education and the
holistic philosophies needed to teach about the entire environment we live in. Without a
holistic view that includes an individual’s sense of place, environmental education is

limited.
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In his review of place-based education practices, Sobel suggested (while
discussing standardized testing and curriculum) that, “Educational diversity falls prey to
the bulldozers of standardization.” There is a need for more educational programs and
techniques that take an individual’s sense of place into consideration. He reviewed
programs that allow students to experience the world that they know through a scientific
lens.

Cole (2007), Schroeder (2007), and Sobel dove into the philosophical need for
sense of place education within educational curriculum in the sciences, but they lacked
statistical evidence supporting the use of place-based education as being beneficial to
students. A further review of the literature provides the statistical evidence needed to
back these authors’ claims.

Mary Lou Bevier, et al. (1997) discussed a program seeking to enhance the
geoscience knowledge of First Nation adult students in British Columbia, Canada. The
area is rich in geologic and cultural history, and a perfect setting for geoscience place-
based education utilizing the local’s pre-existing cultural knowledge of the area. The
area is rich in cultural history and ties to the land, but very few of the locals seek
education or employment elsewhere. With an amendment of rights by the Canadian
government, it is essential that the First Nation people have knowledgeable geoscientists
within their community to help manage the First Nation’s resources. The program was
not only well received by the locals; all of the North Coast Tribal Council Education
Centre participating students went on to pass their provincial science course, making the

program a huge success. The program even sparked some of the students’ interest so
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much that they showed a desire in pursuing post-secondary educational science
experiences.

Mary Lou Bevier, et al. (1997) sought to use students’ individual sense of place as
a jumping off point to encourage knowledge growth. On the other hand, Kudryavtsev,
A., Krasny, M., & Stedman, R. (2012) took a reverse approach and sought to determine
whether environmental education programs in urban environments can enhance an
individual’s sense of place. The authors found a significant increase in place meaning
with the experimental group that underwent an environmental education program, but no
significant increase in place attachment was found in either group. The level of place
attachment for the Bronx students in both the experiment and control groups was
relatively low, with both positive and strong negative feelings towards the place in
general.

Educators, in an age when education is constantly under fire, are always looking
for ways to enhance teaching strategies and research learning theories. The above listed
studies help researchers develop a solid argument for the importance of an individual’s
sense of place, and/or place-based education. I seek to further this research by
determining the effect level of an individual’s childhood idiotopy on his or her base
knowledge of the geosciences, as well as his or her ability to advance this knowledge in
areas related to their childhood idiotopy. Eventually, these findings may enhance the

way online teachers create curriculum, and even how we teach educators to teach.

Teacher education and sense of place

There has been a push for professional development programs for educators in

recent years. Currently, there are a plethora of government grant programs offered for
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teacher education and outreach programs that are meant to better prepare our future and
current teachers, especially within the sciences. This study will predominantly involve
teachers enrolled in a geoscience Master’s program. It is therefore important to have an
understanding of studies that have been conducted involving sense of place research and
the education of teachers.

Reisberget. al. (2006) described teacher education programs as being fragmented
experiences due to the demands of state education standards. One possible solution to
this fragmentation problem that they suggested involves using multicultural children’s
books as a collaborative tool among a diverse subject area pre-teacher group. They chose
to integrate critical pedagogy, place-based education, and multi-cultural children’s
literature. The three participants (instructors within the education department who teach
six different classes) read and reflected on the chosen book. Afterwards, they shared
their reflections and discussed each other’s analysis of the book. The end results
suggested that collaboration in this manner among different subject areas of a teaching
program may help reduce the feel of fragmentation in teacher education programs. The
authors, “believe this process of collaborative learning across the boundaries of our
respective content areas has great potential for integrating the programmatic
fragmentation endemic to many teacher education programs” (p. 130). This article
attempted to conceptualize how to improve an education program through collaborative
programs, but, as a case study, it does not indicate levels of significance for such a
program.

In Meichtry and Smith’s (2007) study the researchers attempted to quantify the
effects of their K-12 teacher professional development program. The study involved
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researching (and actually visiting) a local river starting at the headwaters and traveling
down to its mouth. During the study, the teachers conducted water testing at multiple
sites along the river. The study found in a repeated measure study using 5-point Likert-
type scale surveys administered as pretests, posttests, and long-term posttests that
confidence levels in teachers to teach watershed and science related topics increased as
all four items surveyed had p values of less than 0.05. They also found that confidence in
using place-based education (all three items had p values less than 0.05) in their
classrooms increased along with the comfort in technology use (six technology items out
of seven items had p values less than 0.05), the comfort in conducting field investigations
with students (all four items had p values less than 0.05), and using specific instructional
strategies (three out of five strategies had p values less than 0.05) due to the teacher
professional development program. The authors felt that this place-attachment
component brought further relevancy by incorporating local settings and community
based experts. An unexpected result of the program was the teachers’ increased
proenvironmental attitudes (using the New Ecological Paradigm Scale) after completing
the professional development sessions. Adding a cultural component was also an
unintentional consequence of this study. As the teachers progressed down the selected
river, they interacted with the local cultures as the land uses changed, and as one teacher
stated, “You not only see the evolution of a river; you see the evolution of people who
live along the river” (p.26).

These studies emphasize the importance of place-based teacher education, but
they focus more on the eventual usage of place-based education in an educator’s

repertoire. We are more concerned with how an individual’s sense of place may affect
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his or her pre-existing knowledge and interest, as well as the ability to acquire further
knowledge in the geosciences. Once an educator understands how his or her own
childhood sense of place may affect his or her learning, place-based education programs
may appear more relevant to educators. There is a current gap in this research area that

we intend to fill.

Online Learning
The online environment

The online classroom has increasingly become a viable and desirable alternative
to traditional face-to-face learning environments. As of 2011, 31% of all higher
education students were enrolled in at least one online course. As defined by the Sloan
Consortium, an online course delivers at least 80% of the material online, and there are
generally no face-to-face interactions. In contrast, traditional courses deliver 0% of the
material using online technology, and all content and materials are delivered during face-
to-face meetings. The Sloan Consortium go on to define web facilitated classrooms as
those that incorporate minimal use of the internet with 1-29% usage (often for the posting
of a syllabus and assignments), blended or hybrid courses as those with 30-79% of
material presented online and a reduced number of face-to-face meetings (Allen
&Seaman, 2010). For our purposes, the Sloan consortium’s definitions for both the
traditional classroom and the online classroom will be utilized.

The proportion of students desiring online opportunities is on the rise. The 2010
Sloan report indicated a 21% growth in online enrollment from 2009 to 2010 (Allen &
Seaman, 2010). The present growth rate reflects a trend seen over the past seven years.

From 2002 to 2009 the online enrollment of students taking at least one online course
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increased from 1.6 million to 5.6 million (Allen & Seaman, 2010), and this number grew
again to 6.1 million in 2011(Allen & Seaman, 2011). That is an average growth rate of
about 19% for the 2002-2009 period, and it was expected to level out prior to 2010.
During this same time period, overall higher education enrollment only grew less than
two percent (Allen & Seaman, 2010). As of 2011, it appears that the growth rate has
finally slowed to a rate of 10%, which is the second lowest rate for a one year period
since 2002, and the overall higher education growth rate shrunk to less than one percent
(Allen & Seaman, 2011).

The growth is in part due to the present state of the economy. Many individuals
have used the down turn in the economy as an opportunity to go back to school, or to
seek a degree for the first time. During this time, funding for 47% of the institutions
polled had decreased while enrollment had increased. The prevalent increase in
enrollment came from students desiring online courses from existing online programs.
This growth concentrates online learning to already large institutions, such as the selected
institution for this study. Significant growth did not come from start-up programs at
smaller institutions (Allen & Seaman, 2010). Though the growth has begun to plateau, it
is clear the online learning is a desired portal for education, and it is here to stay.

There has been some controversy in the past involving the effectiveness of online
learning. In 2011, 67% of chief academic offices polled believe that online learning
outcomes are as good as or superior to face-to-face instruction. Not surprisingly,
academic leaders of institutions that offer online courses view the outcomes of online
learning in a more favorable light than those from institutions that do not offer online
learning opportunities (Allen & Seaman, 2011).
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There has been a plethora of research, especially during the early years of fully
online courses, seeking to prove or disprove the effectiveness of online learning in the
wake of the explosive growth in the online sector of education. Learning effectiveness,
as defined by the Sloan Consortium (2002) establishes a comparison of online vs.
traditional classroom learning.

Learning effectiveness means that learners who complete an online program

receive educations that represent the distinctive quality of the institution. The

goal is that online learning is at least equivalent to learning through the
institution’s other delivery modes, in particular through traditional face-to-face,
classroom-based instruction.

Many researchers further established this mindset of comparing online courses’
effectiveness to traditional courses’ effectiveness. Research by Zhang (2004) indicated
that students enrolled in online “Virtual Mentor” (VM) courses, that offer multimedia
integration, which are influenced by the constructivist learning theory, performed better
than students taught by the same instructors in traditional in-person settings. The VM
concept encompasses many principles into the online classroom system including
multimedia-integration, just-in-time knowledge acquisition, interactivity, self-directivity,
flexibility, and intelligence. It is not simply a cut and paste of an in-person classroom
curriculum into an online environment. In contrast, O’Malley (1999), when looking at
students perceptions, found that students did not feel that they learned more in online or
distance learning courses. In fact, the students surveyed preferred traditional classroom
courses to online courses, yet they wanted to be given more opportunities to take online

courses.
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Still others argued, in relation to media based education, that the real issue has
nothing to do with the portal in which education is delivered. Studies that simply look at
a face-to-face classroom and compare it directly to an online classroom are missing the
point, and comparing apples to oranges. Effective teaching methods are effective
teaching methods, and the real issue is the quality of instruction (Clark, R. E., 1983).

This may be true, but teaching methods need to vary based on the medium used to deliver
the educational material. As Tallent-Runnels et al. (2006) found, online opportunities are
not hard to find, but the quality of instruction varies vastly. This theme appears to get at
the heart of the real problem. As Karen Swan (2004) found in her lengthy study and
summary of online education research, effective online learning stems from effective
teaching methods in an online environment. This environment is vastly different than the
traditional classroom environment, and in some ways it is better. For instance, it can be a
better portal for equal opportunity discussions (Swan, 2004). She provided a long list of
requirements associated with an effective online learning environment that are still
followed by many institutions today.

Due to the available technology, there are obvious differences in material
transfers in online classrooms when compared to traditional classrooms, but there are also
differences in the student populations of these two educational methods. Differences in
online versus the traditional classroom populations are a well known fact. Distance
learning retention rates are widely accepted to be much lower than traditional on-campus
college students (Simpson, 2004). The demographics of the online environment can vary
widely, and make it hard to decipher any distinct trends associated with a homogenous
group (Holmberg, 1998). Melody Thompson (1998) stated, “A close examination of the
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Geological Statistical Analysis

Table F.1  Geology Pairwise Comparisons for Each Geology I Assessment
Geology Pairwise Comparisons
() _Mean ' 95% Confidence Interval
assessments (J) assessments lef(tT_r‘(Ja;ce Std. Error Sig.b Lower
Bound Upper Bound
2 370 1.130 1.000 -4.441 5.181
3 -.370 1.250 1.000 -5.691 4.950
@ 1.111 1.445 1.000 -5.043 7.265
o 5.185 1.347 145 -.551 10.921
6 4.444 1.541 1.000 2.116 11.005
7 4.074 3.895] 1.0000  -12.511 20.659
8 4.074 1.791 1.000 -3.552 11.700
o 3.333 1.925 1.000 -4.861 11.527]
10 13.704* 2.677 .005 2.307 25.100
11 2.222 1.875 1.000 -5.759 10.203
12 11.111 3.934 1.000 -5.640 27.863
13 4.815 1.884 1.000 -3.207 12.837
14 7.731 1.985 129 -0.721 16.184)
15 13.131* 2.193 .001 3.794 22.468
16 20.241* 2.110 .000 11.255 29.226
17 15.889* 2.390 .000 5.711 26.066
18 18.426* 2.909 .000 6.039 30.812
19 6.733* 1.512 .030 0.295] 13.172)
20 16.822* 3.575 015 1.602 32.042
21 8.172* 1.482 .002 1.864 14.479
1 -.370 1.130 1.000 -5.181 4.441
3 741 1.185 1.000 -5.785 4.303
@ 741 1.185 1.000 -4.303 5.785
o 4.815 1.634 1.000 -2.142 11.771
6 4.074 1.438 1.000 -2.049 10.197
7 3.704 3.665] 1.000[  -11.901 19.308
8 3.704 1.427 1.000 -2.372 9.780
o 2.963 2.189 1.000 -6.356 12.282)
10 13.333* 2.504 .003 2.674 23.993
11 1.852 1.852 1.000 -6.033 9.736
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Table F.1 (continued)

12 10.741 4.027 1.000 -6.406 27.887
13 4.444 2.083 1.000 -4.423 13.311
14 7.361 2.224 576 -2.108 16.831
15 12.761* 2.263 .001 3.127 22.395
16 19.870* 2.276 .000 10.178 29.563
17 15.519* 2.474 .000 4.987 26.050
18 18.056* 3.061 .001 5.024 31.087
19 6.363 1.555 077 -0.259 12.985
20 16.452 3.894 .054 -0.127 33.030
21 7.801* 1.610 011 0.948 14.654
3 1 370 1.250 1.000 -4.950 5.691
2 741 1.185 1.000 -4.303 5.785
@ 1.481 1.663 1.000 -5.598 8.561
o 5.556 1.716 689 -1.750 12.861
6 4815 1.449 557 -1.355 10.985
U 4.444 3.749 1.000| -11.518 20.407
8 4.444 1.233 272 -.804 9.693
o 3.704 2.336 1.000 -6.241 13.648
10 14.074* 2.461 .001 3.596 24.553
11 2.593 2.039 1.000 -6.089 11.274
12 11.481 3.234 313 -2.287 25.250
13 5.185 2.092 1.000 -3.722 14.092
14 8.102 2.228 251 -1.382 17.586
15 13.501* 2.416 .002 3.213 23.790
16 20.611* 2.286 .000 10.878 30.344
17 16.259* 2.655 .000 4.954 27.565
18 18.796* 3.043 .000 5.841 31.751
19 7.104* 1.514 016 0.658 13.549
20 17.193* 3.789 024 1.060 33.325
21 8.542* 1.546 .002 1.961 15.123
4 1 -1.111 1.445 1.000! -7.265 5.043
2 741 1.185 1.000 -5.785 4.303
3 -1.481 1.663 1.000 -8.561 5.598
o 4.074 1.710 1.000 -3.205 11.353
6 3.333 1.412 1.000 -2.679 9.346
7 2.963 3.368 1.000, -11.377 17.303
8 2.963 1.911 1.000 5172 11.098
o 2.222 2.222 1.000 -7.239 11.684
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Table F.1 (continued)

10 12.593* 2.593 .010 1.554 23.631
11 1.111 1.541 1.000 -5.449 7.672
12 10.000 4.065 1.000 -7.308 27.308
13 3.704 2.203 1.000 -5.677 13.084
14 6.62 2.343 1.000 -3.353 16.594
15 12.020* 2.402 .007 1.793 22.247
16 19.130* 2.395 .000 8.931 29.328
17 14.778* 2.637 .001 3.551 26.005
18 17.315* 3.109 .002 4.079 30.550
19 5.622 1.598 339 -1.180 12.425
20 15.711* 3.684 .049 0.027 31.396
21 7.060* 1.518 018 0.596 13.525
5 1 -5.185 1.347 145 -10.921 551
2 -4.815 1.634 1.0000 -11.771 2.142
3 -5.556 1.716 689  -12.861 1.750
@ -4.074 1.710 1.000, -11.353 3.205
6 741 1.919 1.000 -8.911 7.430
7 1111 4.006 1.000, -18.168 15.946
8 -1.111 2.285 1.000] -10.842 8.620
9 -1.852 1.691 1.000 -9.052 5.348
10 8.519 2.758 0.996 -3.225 20.262
11 -2.963 1.911 1.000  -11.098 5.172
12 5.926 3.895 1.000  -10.659 22.511
13 -0.37 1.694 1.000 -7.583 6.842
14 2.546 1.457 1.000 -3.658 8.750
15 7.946 1.930 072 -0.271 16.163
16 15.056* 1.993 .000 6.570 23.541
17 10.704* 1.772 .000 3.159 18.248
18 13.241* 2.202 .001 3.864 22.617
19 1.548 1.868 1.000 -6.404 9.500
20 11.637 3.357 .388 -2.656 25.930
21 2.986 1.582 1.000 -3.749 9.722
6 1 -4.444 1.541 1.000  -11.005 2.116
2 -4.074 1.438 1.000  -10.197 2.049
3 -4.815 1.449 557 -10.985 1.355
@ -3.333 1.412 1.000 -9.346 2.679
5 741 1.919 1.000 -7.430 8.911
7 -.370 3.438 1.000,  -15.007 14.267
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Table F.1 (continued)

8 -.370 1.554 1.000 -6.989 6.248
o -1.111 2.285 1.000  -10.842 8.620
10 9.259 2.383 132 -.885 19.404
11 -2.222 1.716 1.000 -9.528 5.083
12 6.667 3.958 1.000  -10.187 23.521
13 0.37 2.231 1.000 -9.129 9.870
14 3.287 2.460 1.000 -7.188 13.762
15 8.687 2.558 463 -2.204 19.577
16 15.796* 2.664 .001 4.455 27.138
17 11.444 2.919 121 -0.984 23.872
18 13.981* 3.216 .039 0.289 27.674
19 2.289 1.789 1.000 -5.330 9.908
20 12.378 3.759 600 -3.626 28.382
21 3.727 1.647 1.000 -3.287 10.741
7 1 -4.074 3.895 1.000,  -20.659 12.511
2 -3.704 3.665 1.000, -19.308 11.901
3 -4.444 3.749 1.000  -20.407 11.518
@ -2.963 3.368 1.000, -17.303 11.377
5 1.111 4.006 1.000, -15.946 18.168
6 370 3.438 1.000, -14.267 15.007
8 .000 3.886 1.000,  -16.545 16.545
9 741 4.399 1.000  -19.471 17.989
10 9.630 4.481 1.000 -9.450 28.709
11 -1.852 3.461 1.000 -16.586 12.883
12 7.037 5.669 1.0000  -17.101 31.175
13 0.741 4.314 1.000 -17.626 19.107
14 3.657 4537 1.000  -15.659 22.974
15 9.057 4.771 1.000 -11.255 29.369
16 16.167 4.735 443 -3.995 36.329
17 11.815 4.690 1.000 -8.152 31.782
18 14.352 5.279 1.000 -8.127 36.830
19 2.659 3.961 1.000  -14.207 19.526
20 12.748 5.714 1.000, -11.580 37.076
21 4.097 4.035 1.000]  -13.081 21.276
8 1 -4.074 1.791 1.000|  -11.700 3.552
2 -3.704 1.427 1.000 -9.780 2.372
3 -4.444 1.233 272 -9.693 804
@ -2.963 1.911 1.000, -11.098 5.172
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Table F.1 (continued)

o 1.111 2.285 1.000 -8.620 10.842
6 370 1.554 1.000 -6.248 6.989
U .000 3.886 1.000,  -16.545 16.545
9 -0.741 2.611 1.000| -11.857 10.375
10 9.630 2.295 .059 -.140 19.400
11 -1.852 2.329 1.000, -11.768 8.064
12 7.037 3.533 1.000 -8.006 22.080
13 0.741 2.533 1.000  -10.043 11.524
14 3.657 2.624 1.000 -7.516 14.831
15 9.057 2.723 552 -2.536 20.650
16 16.167* 2.685 .000 4734 27.599
17 11.815 3.077 149 -1.288 24.918
18 14.352 3.423 .059 -0.224 28.927
19 2.659 1.740 1.000 -4.751 10.069
20 12.748 3.894 629 -3.830 29.327
21 4.097 1.738 1.000 -3.302 11.497
& 1 -3.333 1.925 1.000, -11.527 4.861
2 -2.963 2.189 1.000, -12.282 6.356
3 -3.704 2.336 1.000, -13.648 6.241
@ -2.222 2.222 1.000, -11.684 7.239
5 1.852 1.691 1.000 -5.348 9.052
6 1.111 2.285 1.000 -8.620 10.842
7 741 4.399 1.000, -17.989 19.471
8 0.741 2.611 1.000| -10.375 11.857
10 10.370 2.586 .096 -.642 21.383
11 -1.111 1.875 1.000 -9.092 6.870
12 7.778 4.180 1.000  -10.020 25.576
13 1.481 2.025 1.000 -7.141 10.103
14 4.398 2.195 1.000 -4.949 13.745
15 9.798 2.461 103 -0.679 20.274
16 16.907* 2.549 .000 6.056 27.759
17 12.556* 2.109 .001 3.578 21.533
18 15.093* 2.568 .001 4.160 26.025
19 3.4 2.390 1.000 -6.775 13.575
20 13.489* 2.471 .002 2.968 24.010
21 4.838 1.556 948 -1.788 11.465
10 1 -13.704* 2.677 005  -25.100 -2.307
2 -13.333* 2.504 003 -23.993 -2.674
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Table F.1 (continued)

3 -14.074* 2.461 001  -24.553 -3.596
@ -12.593* 2.593 010,  -23.631 -1.554
5 -8.519 2.758 0.996 -20.262 3.225
6 -9.259 2.383 132 -19.404 885
7 -9.630 4.481 1.000, -28.709 9.450
8 -9.630 2.295 059 -19.400 140
o -10.370 2.586 096 -21.383 642
11 -11.481 2.706 052 -23.003 .040
12 -2.593 4.120 1.000 -20.136 14.951
13 -8.889 2.539 355 -19.698 1.920
14 -5.972 2.863 1.000| -18.160 6.216
15 -0.573 3.256 1.000,  -14.435 13.290
16 6.537 3.332 1.000 -7.650 20.724
17 2.185 3.151 1.000 -11.229 15.600
18 4.722 3.635 1.0000  -10.755 20.199
19 -6.97 2.485 1.000  -17.549 3.608
20 3.119 3.971 1.0000  -13.791 20.028
21 -5.532 2.266 1.000, -15.179 4.115
11 1 -2.222 1.875 1.000, -10.203 5.759
2 -1.852 1.852 1.000 -9.736 6.033
3 -2.593 2.039 1.000, -11.274 6.089
u -1.111 1.541 1.000 -7.672 5.449
o 2.963 1.911 1.000 -5.172 11.098
6 2.222 1.716 1.000 -5.083 9.528
7 1.852 3.461 1.000, -12.883 16.586
8 1.852 2.329 1.000 -8.064 11.768
9 1.111 1.875 1.000 -6.870 9.092
10 11.481 2.706 052 -.040 23.003
12 8.889 4.077 1.000 -8.468 26.246
13 2.593 2.225 1.000 -6.882 12.068
14 5.509 2.325 1.000 -4.392 15.410
15 10.909* 2.492 .036 0.300 21.517
16 18.019* 2.473 .000 7.490 28.547
17 13.667* 2.550 .003 2.810 24.524
18 16.204* 2.778 .001 4.374 28.033
19 4.511 1.661 1.000 -2.559 11.582
20 14.600* 3.066 013 1.545 27.655
21 5.949* 1.296 021 0.432 11.467
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Table F.1 (continued)

212

12 1 -11.111 3.934 1.000 -27.863 5.640
2 -10.741 4.027 1.000 -27.887 6.406
3 -11.481 3.234 313 -25.250 2.287
@ -10.000 4.065 1.000, -27.308 7.308
5 -5.926 3.895 1.000, -22.511 10.659
6 -6.667 3.958 1.000,  -23.521 10.187
U -7.037 5.669 1.000| -31.175 17.101
8 -7.037 3.533 1.000, -22.080 8.006
& -7.778 4.180 1.000f -25.576 10.020
10 2.593 4.120 1.000  -14.951 20.136
11 -8.889 4.077 1.000| -26.246 8.468
13 -6.296 4.367 1.000|  -24.890 12.297
14 -3.38 4.399 1.0000 -22.111 15.352
15 2.02 4.559 1.000  -17.390 21.430
16 9.13 3.969 1.000 -7.769 26.028
17 4778 4672 1.000, -15.113 24.669
18 7.315 4.210 1.0000  -10.611 25.241
19 -4.378 3.327 1.000, -18.545 9.789
20 5.711 4.079 1.000 -11.655 23.077
21 2.94 3.292 1.000 -16.954 11.075

13 1 -4.815 1.884 1.000| -12.837 3.207
2 -4.444 2.083 1.0000  -13.311 4.423
3 -5.185 2.092 1.000]  -14.092 3.722
@ -3.704 2.203 1.000 -13.084 5.677
5 0.37 1.694 1.000 -6.842 7.583
6 -0.37 2.231 1.000 -9.870 9.129
7 -0.741 4.314 1.000, -19.107 17.626
8 -0.741 2.533 1.000, -11.524 10.043
o -1.481 2.025 1.000|  -10.103 7.141
10 8.889 2.539 355 -1.920 19.698
11 -2.593 2.225 1.000 -12.068 6.882
12 6.296 4.367 1.000 -12.297 24.890
14 2.917 1.096 1.000 -1.751 7.585
15 8.316* 1.726 011 967 15.666
16 15.426* 2.313 .000 5.578 25.274
17 11.074* 1.827 .000 3.293 18.855
18 13.611* 2.221 .000 4.156 23.067
19 1.919 2.377 1.000 -8.200 12.037
20 12.007 3.953 1.000 -4.823 28.838




Table F.1 (continued)

N
-

3.357 2.160 1.000 -5.839 12.552
14 1 -7.731 1.985 129 -16.184 0.721
2 -7.361 2.224 576  -16.831 2.108
3 -8.102 2.228 251  -17.586 1.382
@ -6.62 2.343 1.000 -16.594 3.353
5 -2.546 1.457 1.000 -8.750 3.658
6 -3.287 2.460 1.000, -13.762 7.188
7 -3.657 4537 1.000] -22.974 15.659
8 -3.657 2.624 1.000,  -14.831 7.516
o -4.398 2.195 1.000 -13.745 4.949
10 5.972 2.863 1.000 -6.216 18.160
11 -5.509 2.325 1.000| -15.410 4.392
12 3.38 4.399 1.000| -15.352 22.111
13 2.917 1.096 1.000 -7.585 1.751
15 5.400 1.445 194 -0.752 11.551
16 12.509* 2.166 .001 3.289 21.730
17 8.157* 1.543 .003 1.588 14.727
18 10.694* 1.927 .002 2.489 18.900
19 -0.998 2.364 1.000| -11.063 9.067
20 9.091 3.782 1.000 -7.010 25.192
21 440 2.180 1.000 -8.842 9.723
15 1 -13.131* 2.193 001  -22.468 -3.794
2 -12.761* 2.263 001 -22.395 -3.127
3 -13.501* 2.416 002  -23.790 -3.213
@ -12.020* 2.402 007 -22.247 -1.793
o -7.946 1.930 072  -16.163 0.271
6 -8.687 2.558 463 -19.577 2.204
7 -9.057 4771 1.000, -29.369 11.255
8 -9.057 2.723 552 -20.650 2.536
9 -9.798 2.461 103 -20.274 0.679
10 0.573 3.256 1.000  -13.290 14.435
11 -10.909* 2.492 036 -21.517 -0.300
12 -2.02 4.559 1.000  -21.430 17.390
13 -8.316* 1.726 011  -15.666 -.967
14 -5.400 1.445 194  -11.551 0.752
16 7.110 1.876 169 -0.878 15.097
17 2.758 1.457 1.000 -3.444 8.960
18 5.295 1.817 1.000 -2.440 13.030
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Table F.1 (continued)

19

-6.398 2.447 1.000, -16.816 4.020

20 3.691 3.746 1.000] -12.257 19.639
21 -4.960 2.279 1.000]  -14.664 4.745
16 1 -20.241* 2.110 000, -29.226 -11.255
2 -19.870* 2.276 000 -29.563 -10.178
3 -20.611* 2.286 000  -30.344 -10.878
@ -19.130* 2.395 000 -29.328 -8.931
5 -15.056* 1.993 000  -23.541 -6.570
6 -15.796* 2.664 001  -27.138 -4.455
v -16.167 4.735 443 -36.329 3.995
8 -16.167* 2.685 000 -27.599 -4.734
o -16.907* 2.549 000 -27.759 -6.056
10 -6.537 3.332 1.000 -20.724 7.650
11 -18.019* 2.473 000, -28.547 -7.490
12 9.13 3.969 1.000 -26.028 7.769
13 -15.426* 2.313 000 -25.274 -5.578
14 -12.509* 2.166 001 -21.730 -3.289
15 -7.110 1.876 169 -15.097 0.878
17 -4.352 1.811 1.000] -12.061 3.357
18 -1.815 1.959 1.0000  -10.155 6.525
19 -13.507* 1.958 000, -21.845 -5.170
20 -3.419 3.705 1.000  -19.192 12.355
21 -12.069* 2.036 .001]  -20.739 -3.400
17 1 -15.889* 2.390 000 -26.066 -5.711
2 -15.519* 2.474 000  -26.050 -4.987
3 -16.259* 2.655 000 -27.565 -4.954
@ -14.778 2.637 .001]  -26.005 -3.551
5 -10.704* 1.772 000 -18.248 -3.159
6 -11.444 2.919 121 -23.872 0.984
7 -11.815 4.690 1.000, -31.782 8.152
8 -11.815 3.077 149 -24.918 1.288
o -12.556* 2.109 001 -21.533 -3.578
10 -2.185 3.151 1.000  -15.600 11.229
11 -13.667* 2.550 003  -24.524 -2.810
12 -4.778 4.672 1.000|  -24.669 15.113
13 -11.074* 1.827 .000| -18.855 -3.293
14 -8.157* 1.543 003 -14.727 -1.588
15 -2.758 1.457 1.000 -8.960 3.444
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Table F.1 (continued)

16 4.352 1.811 1.000 -3.357 12.061
18 2.537 1.732 1.000 -4.837 9.911
19 -9.156 2.645 393 -20.417 2.106
20 933 3.635 1.000  -14.541 16.408
21 7717 2.369 656/  -17.804 2.369
18 1 -18.426* 2.909 000, -30.812 -6.039
2 -18.056* 3.061 .001]  -31.087 -5.024
3 -18.796* 3.043 000 -31.751 -5.841
@ -17.315* 3.109 002 -30.550 -4.079
o -13.241* 2.202 001  -22.617 -3.864
6 -13.981* 3.216 039  -27.674 -0.289
U -14.352 5.279 1.000  -36.830 8.127
8 -14.352 3.423 059 -28.927 0.224
o -15.093* 2.568 001  -26.025 -4.160
10 4722 3.635 1.000  -20.199 10.755
11 -16.204* 2.778 001  -28.033 -4.374
12 -7.315 4.210 1.000] -25.241 10.611
13 -13.611* 2.221 000, -23.067 -4.156
14 -10.694* 1.927 002 -18.900 -2.489
15 -5.295 1.817 1.000, -13.030 2.440
16 1.815 1.959 1.000 -6.525 10.155
17 -2.537 1.732 1.000 -9.911 4.837
19 -11.693 2.781 057  -23.532 147
20 -1.604 3.419 1.000, -16.162 12.954
21 -10.254 2.493 073 -20.870 362
19 1 -6.733* 1.512 030 -13.172 -0.295
2 -6.363 1.555 077 -12.985 0.259
3 -7.104* 1.514 016  -13.549 -0.658
@ -5.622 1.598 339 -12.425 1.180
5 -1.548 1.868 1.000 -9.500 6.404
6 -2.289 1.789 1.000 -9.908 5.330
’ -2.659 3.961 1.000 -19.526 14.207
8 -2.659 1.740 1.000,  -10.069 4.751
o -3.4 2.390 1.000| -13.575 6.775
10 6.97 2.485 1.000 -3.608 17.549
11 -4.511 1.661 1.000, -11.582 2.559
12 4.378 3.327 1.000 -9.789 18.545
13 -1.919 2.377 1.000| -12.037 8.200
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Table F.1 (continued)

14 0.998 2.364 1.000 -9.067 11.063
15 6.398 2.447 1.000 -4.020 16.816
16 13.507* 1.958 .000 5.170 21.845
17 9.156 2.645 393 -2.106 20.417
18 11.693 2.781 057 -.147 23.532
20 10.089 3.402 1.000 -4.394 24572
21 1.438 1.042 1.000 -3.000 5.876
20 1 -16.822* 3.575 015  -32.042 -1.602
2 -16.452 3.894 054/ -33.030 0.127
3 -17.193* 3.789 .024|  -33.325 -1.060
@ -15.711* 3.684 049  -31.396 -0.027
o -11.637 3.357 388 -25.930 2.656
6 -12.378 3.759 600  -28.382 3.626
7 -12.748 5.714 1.000, -37.076 11.580
8 -12.748 3.894 629 -29.327 3.830
9 -13.489* 2.471 002  -24.010 -2.968
10 -3.119 3.971 1.000  -20.028 13.791
11 -14.600* 3.066 013 -27.655 -1.545
12 -5.711 4.079 1.000 -23.077 11.655
13 -12.007 3.953 1.000 -28.838 4.823
14 -9.091 3.782 1.000 -25.192 7.010
15 -3.691 3.746 1.000  -19.639 12.257
16 3.419 3.705 1.000 -12.355 19.192
17 -.933 3.635 1.000  -16.408 14.541
18 1.604 3.419 1.000 -12.954 16.162
19 -10.089 3.402 1.000| -24.572 4.394
21 -8.651 2.563 488  -19.563 2.261
21 1 -8.172* 1.482 002 -14.479 -1.864
2 -7.801* 1.610 011  -14.654 -0.948
3 -8.542* 1.546 002 -15.123 -1.961
@ -7.060* 1.518 018 -13.525 -0.596
o -2.986 1.582 1.000 -9.722 3.749
6 -3.727 1.647 1.000,  -10.741 3.287
7 -4.097 4.035 1.000, -21.276 13.081
8 -4.097 1.738 1.000  -11.497 3.302
9 -4.838 1.556 948 -11.465 1.788
10 5.532 2.266 1.000 -4.115 15.179
11 -5.949* 1.296 021 -11.467 -0.432
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Table F.1 (continued)

12 2.94 3.292 1.0000 -11.075 16.954
13 -3.357 2.160 1.000, -12.552 5.839
14 -.440 2.180 1.000 -9.723 8.842
15 4.960 2.279 1.000 -4.745 14.664
16 12.069* 2.036 .001 3.400 20.739
17 7.717 2.369 656 -2.369 17.804
18 10.254 2.493 073 -.362 20.870
19 -1.438 1.042 1.000 -5.876 3.000
20 8.651 2.563 488 -2.261 19.563

Based on estimated marginal means

* The mean difference is significant at the

.05 level.

b Adjustment for multiple comparisons:

Table F.2

Bonferroni.

Meteorology Statistical Analysis

Meteorology Pairwise Comparisons for Each Meteorology I Assessment

Meteorology Pairwise Comparisons

W) _ Mean _ 95% Confidence Interval
(I) assessments assessments leferiglce (I4 Std. Error Sig.b
Lower Bound | Upper Bound

1 2 -1.778 2.271 1.000 -10.712 7.156
3 -4.778 1.839 1.000 -12.014 2.459
@ -2.333 2.769 1.000 -13.228 8.561
o -6.111 1.580 .061 -12.329 0.107
6 -5.222 1.853 1.000 -12.513 2.068
U -5.000 2.314 1.000 -14.104 4.104
8 -2.556 2.088 1.000 -10.770 5.659
o -4.289 2.106 1.000 -12.575 3.997
10 -3.222 3.028 1.000 -15.137 8.693
11 -3.244 1.971 1.000 -11.000 4511
12 1.222 2.287 1.000 -7.777 10.221
13 4578 1.784 1.000 -2.441 11.597
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Table F.2 (continued)

14 0.156 1.683 1.000 -6.466 6.777
15 2.889 2.509 1.000 -6.982 12.760
16 -1.422 2.012 1.000 -9.337 6.493
17 2.878 1.673 1.000 -3.705 9.460
18 3.978 1.734 1.000 -2.846 10.802
19 1.604 1.323 1.000 -3.600 6.807
2 1 1.778 2.271 1.000! -7.156 10.712
3 -3 1.670 1.000 -9.570 3.570
@ -.556 2.982 1.000 -12.290 11.179
o -4.333 2.408 1.000 -13.807 5.141
6 -3.444 2.630 1.000 -13.791 6.902
U -3.222 2.548 1.000 -13.249 6.804
8 -778 2.649 1.000 -11.202 9.646
9 -2.511 2.753 1.000 -13.343 8.320
10 -1.444 3.282 1.000 -14.359 11.470
11 -1.467 2.553 1.000 -11.513 8.580
12 3 2.474 1.000 -6.735 12.735
13 6.356 1.857 0.231 -.950 13.661
14 1.933 2.541 1.000 -8.063 11.930
15 4.667 2.195 1.000 -3.969 13.302
16 0.356 2.231 1.000 -8.421 9.133
17 4.656 2.298 1.000 -4.385 13.697
18 5.756 1.952 870 -1.924 13.435
19 3.382 1.764 1.000 -3.561 10.324
3 1 4778 1.839 1.000 -2.459 12.014
2 3 1.670 1.000 -3.570 9.570
N 2.444 2.810 1.000 -8.611 13.500
5 -1.333 1.923 1.000 -8.899 6.232
6 -.444 1.984 1.000 -8.249 7.360
7 -.222 2.144 1.000 -8.656 8.212
8 2.222 2.245 1.000! -6.610 11.055
9 489 2.707 1.000 -10.164 11.141
10 1.556 2.696 1.000 -9.052 12.163
11 1.533 2.103 1.000 -6.740 9.807
12 6.000 2.408 1.000 -3.474 15.474
13 9.356* 2.006 0.005 1.461 17.250
14 4.933 2.465 1.000 -4.764 14.631
15 7.667 2.655 1.000 -2.780 18.113
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Table F.2 (continued)

16 3.356 2.070 1.000 -4.790 11.501
17 7.656 2172 A71 -0.889 16.200
18 8.756* 1.696 .001 2.084 15.427
19 6.382 1.628 052 -0.024 12.787
4 1 2.333 2.769 1.000 -8.561 13.228
2 0.556 2.982 1.000 -11.179 12.290
3 -2.444 2.810 1.000 -13.500 8.611
o -3.778 2.918 1.000 -15.258 7.703
6 -2.889 2.818 1.000 -13.977 8.199
7 -2.667 2.778 1.000 -13.597 8.264
8 -.222 2.472 1.000 -9.948 9.503
9 -1.956 3.491 1.000 -15.692 11.781
10 -.889 3.479 1.000 -14.577 12.799
11 -.911 2.680 1.000 -11.457 9.635
12 3.556 2.444 1.000 -6.062 13.173
13 6.911 3.006 1.000 -4.916 18.738
14 2.489 3.194 1.000 -10.080 15.058
15 5.222 3.512 1.000 -8.594 19.039
16 0.911 3.155 1.000 -11.502 13.324
17 5.211 2.801 1.000 -5.809 16.231
18 6.311 2.914 1.000 -5.153 17.776
19 3.937 2.673 1.000 -6.578 14.452
5 1 6.111 1.580 061 -0.107 12.329
2 4.333 2.408 1.000 -5.141 13.807
3 1.333 1.923 1.000 -6.232 8.899
@ 3.778 2.918 1.000 -7.703 15.258
6 0.889 1.583 1.000 -5.341 7.119
7 1.111 2.161 1.000 -7.391 9.613
& 3.556 2.317 1.000 -5.562 12.673
9 1.822 2.484 1.000 -7.950 11.595
10 2.889 2.614 1.000 -7.394 13.172
11 2.867 1.981 1.000 -4.928 10.662
12 7.333 2.387 622 -2.058 16.725
13 10.689* 2.347 0.007 1.454 19.924
14 6.267 1.975 0.471 -1.506 14.039
15 9.000 2.898 0.567 -2.402 20.402
16 4.689 2.158 1.000 -3.804 13.181
17 8.989* 1.679 0.001 2.384 15.593
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Table F.2 (continued)

18 10.089* 1.705 0.000 3.382 16.795
19 7.715% 1.487 0.001 1.865 13.565
6 |1 5.222 1.853 1.000 -2.068 12.513
2 3.444 2.630 1.000 -6.902 13.791
3 0.444 1.984 1.000 -7.360 8.249
@ 2.889 2.818 1.000 -8.199 13.977
o -0.889 1.583 1.000 -7.119 5.341
7 0.222 2.096 1.000 -8.024 8.469
8 2.667 2.069 1.000 -5.476 10.809
o 0.933 2.815 1.000 -10.141 12.007
10 2 2.763 1.000 -8.873 12.873
" 1.978 2.055 1.000 -6.109 10.065
12 6.444 2.136 0.723 -1.959 14.848
13 9.800* 2.490 0.050 0.002 19.598
14 5.378 2.465 1.000 -4.321 15.077
15 8.111 2.956 1.000 -3.520, 19.742
16 3.800 2.310 1.000 -5.288 12.888
17 8.100 2.209 0.113 -0.592 16.792
18 9.200* 1.997 0.006 1.344 17.056
19 6.826 1.854 0.108 -0.470 14.122
7 5.000 2.314 1.000 -4.104 14.104
2 3.222 2.548 1.000 -6.804 13.249
3 222 2.144 1.000 -8.212 8.656
@ 2.667 2778 1.000 -8.264 13.597
5 1111 2.161 1.000 -9.613 7.391
6 -0.222 2.096 1.000 -8.469 8.024
8 2.444 2.360 1.000 -6.843 11.731
9 0.711 3.137 1.000 -11.631 13.053
10 1.778 2.702 1.000! -8.854 12.410
1 1.756 1.985 1.000 -6.055 9.566
12 6.222 2.115 .887 -2.100, 14.544
13 9.578 2.698 159 -1.037 20.193
14 5.156 2.786 1.000 -5.806 16.117
15 7.889 3.070 1.000 -4.191 19.968
16 3.578 2.605 1.000 6.672 13.828
17 7.878 2.101 0.088 -.390 16.145
18 8.978* 1.785 0.001 1.956 15.999
19 6.604 1.871 0.169 -.759 13.967
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Table F.2 (continued)

8 1 2.556 2.088 1.000 -5.659 10.770
2 778 2.649 1.000 -9.646 11.202
3 2222 2.245 1.000! -11.055 6.610
@ 222 2.472 1.000 -9.503 9.948
5 -3.556 2.317 1.000! -12.673 5.562
6 -2.667 2.069 1.000! -10.809 5.476
U -2.444 2.360 1.000 -11.731 6.843
9 -1.733 3.243 1.000! -14.495 11.028
10 -0.667 3.120 1.000 -12.944 11.611
11 -0.689 1.775 1.000 -7.674 6.296
12 3.778 1.834 1.000 -3.437 10.993
13 7.133 2.409 842 -2.345 16.611
14 2.711 2.013 1.000 -5.209 10.631
15 5.444 2.732 1.000 -5.305 16.194
16 1.133 1.835 1.000 -6.086 8.353
17 5.433 2.097 1.000 -2.817 13.684
18 6.533 1.833 153 -0.679 13.745
19 4.159 1.659 1.000! -2.367 10.686

& 1 4.289 2.106 1.000 -3.997 12.575
2 2.511 2.753 1.000! -8.320 13.343
3 -.489 2.707 1.000 -11.141 10.164
i 1.956 3.491 1.000 -11.781 15.692
o -1.822 2.484 1.000! -11.595 7.950
6 -.933 2.815 1.000 -12.007 10.141
U =711 3.137 1.000! -13.053 11.631
8 1.733 3.243 1.000 -11.028 14.495
10 1.067 3.753 1.000 -13.701 15.834
11 1.044 3.040 1.000 -10.916 13.005
12 5.511 3.043 1.000! -6.463 17.485
13 8.867 2.501 162 -0.974 18.707
14 4.444 2.637 1.000] -5.932 14.821
15 7.178 2.790 1.000! -3.799 18.154
16 2.867 2.881 1.000 -8.467 14.201
17 7.167 2.857 1.000 -4.073 18.406
18 8.267 2.705 0.651 -2.378 18.911
19 5.893 2.446 1.000 -3.733 15.518

10 3.222 3.028 1.000 -8.693 15.137
2 1.444 3.282 1.000! -11.470 14.359
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Table F.2 (continued)

3 -1.556 2.696 1.000! -12.163 9.052
@ 889 3.479 1.000 -12.799 14577
o -2.889 2.614 1.000! -13.172 7.394
6 -2.000 2.763 1.000! -12.873 8.873
U -1.778 2.702 1.000! -12.410 8.854
8 667 3.120 1.000 -11.611 12.944
9 -1.067 3.753 1.000 -15.834 13.701
11 -0.022 2.634 1.000 -10.387 10.343
12 4.444 3.311 1.000, -8.584 17.473
13 7.8 3.435 1.000 -5.715 21.315
14 3.378 3.303 1.000 -9.618 16.373
15 6.111 3.703 1.000! -8.459 20.681
16 1.8 3.107 1.000 -10.426 14.026
17 6.1 3.045 1.000! -5.881 18.081
18 7.2 2.860 1.000 -4.055 18.455
19 4.826 2.810 1.000! -6.232 15.883
11 1 3.244 1.971 1.000 -4.511 11.000
2 1.467 2.553 1.000! -8.580 11.513
3 -1.533 2.103 1.000! -9.807 6.740
@ 0.911 2.680 1.000! -9.635 11.457
o -2.867 1.981 1.000! -10.662 4.928
6 -1.978 2.055 1.000! -10.065 6.109
U -1.756 1.985 1.000! -9.566 6.055
8 0.689 1.775 1.000! -6.296 7.674
9 -1.044 3.040 1.000! -13.005 10.916
10 0.022 2.634 1.000 -10.343 10.387
12 4.467 2.193 1.000 -4.162 13.096
13 7.822 2.149 122 -0.632 16.276
14 34 2.026 1.000 -4.571 11.371
15 6.133 2.480 1.000 -3.626 15.892
16 1.822 1.842 1.000 -5.425 9.069
17 6.122 1.815 267 -1.020 13.265
18 7.222 2.013 143 -0.700, 15.144
19 4.848 1.548 527 -1.242 10.939
12 -1.222 2.287 1.000 -10.221 7.777
2 -3 2.474 1.000] -12.735 6.735
3 -6.000 2.408 1.000! -15.474 3.474
o -3.556 2.444 1.000! -13.173 6.062
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Table F.2 (continued)

o -7.333 2.387 0.622 -16.725 2.058
6 -6.444 2.136 0.723 -14.848 1.959
U -6.222 2.115 0.887 -14.544 2.100
8 -3.778 1.834 1.000 -10.993 3.437
9 -5.511 3.043 1.000 -17.485 6.463
10 -4.444 3.311 1.000! -17.473 8.584
11 -4.467 2.193 1.000 -13.096 4.162
13 3.356 2.283 1.000 -5.628 12.339
14 -1.067 2.259 1.000! -9.954 7.821
15 1.667 2.616 1.000 -8.625 11.959
16 -2.644 2.254 1.000! -11.513 6.224
17 1.656 2.124 1.000 -6.701 10.012
18 2.756 1.863 1.000 -4.574 10.085
19 0.382 1.715 1.000 -6.365 7.128
13 1 -4.578 1.784 1.000 -11.597 2.441
2 -6.356 1.857 231 -13.661 0.950
3 -9.356* 2.006 .005 -17.250 -1.461
4 -6.911 3.006 1.000 -18.738 4.916
o -10.689* 2.347 .007 -19.924 -1.454
6 -9.800* 2.490 .050 -19.598 -.002
7 -9.578 2.698 159 -20.193 1.037
8 -7.133 2.409 0.842 -16.611 2.345
9 -8.867 2.501 0.162 -18.707 974
10 -7.800 3.435 1.000 -21.315 5.715
11 -7.822 2.149 0.122 -16.276 632
12 -3.356 2.283 1.000 -12.339 5.628
14 -4.422 1.853 1.000 -11.714 2.869)
15 -1.689 1.930 1.000 -9.284 5.906
16 -6.000 1.865 0.416 -13.339 1.339
17 1.7 2.247 1.000 -10.539 7.139
18 0.6 1.940 1.000 -8.235 7.035]
19 -2.974 1.530 1.000 -8.995 3.047
14 1 -0.156 1.683 1.000 -6.777 6.466
2 -1.933 2.541 1.000 -11.930 8.063
3 -4.933 2.465 1.000 -14.631 4.764
@ -2.489 3.194 1.000 -15.058 10.080
5 -6.267 1.975 AT1 -14.039 1.506
6 -5.378 2.465 1.000 -15.077 4.321
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Table F.2 (continued)

U -5.156 2.786 1.000! -16.117 5.806
8 -2.711 2.013 1.000 -10.631 5.209
9 -4.444 2.637 1.000! -14.821 5.932
10 -3.378 3.303 1.000 -16.373 9.618
11 3.4 2.026 1.000 -11.371 4571
12 1.067 2.259 1.000 -7.821 9.954
13 4.422 1.853 1.000 -2.869 11.714
15 2.733 2.247 1.000 -6.109 11.576
16 -1.578 1.516 1.000 -7.541 4.386
17 2.722 1.916 1.000! -4.815 10.260
18 3.822 1.859 1.000 -3.494 11.138
19 1.448 1.374 1.000 -3.959 6.855
15 -2.889 2.509 1.000 -12.760 6.982
2 -4.667 2.195 1.000! -13.302 3.969
3 -7.667 2.655 1.000! -18.113 2.780
@ -5.222 3.512 1.000! -19.039 8.594
o -9 2.898 567, -20.402 2.402
6 -8.111 2.956 1.000! -19.742 3.520
U -7.889 3.070 1.000! -19.968 4.191
8 -5.444 2.732 1.000! -16.194 5.305
9 -7.178 2.790 1.000 -18.154 3.799
10 -6.111 3.703 1.000 -20.681 8.459
11 -6.133 2.480 1.000 -15.892 3.626
12 -1.667 2.616 1.000 -11.959 8.625]
13 1.689 1.930 1.000 -5.906 9.284
14 -2.733 2.247 1.000] -11.576 6.109
16 -4.311 2.150 1.000 -12.771 4.149
17 -0.011 2.593 1.000 -10.212 10.189
18 1.089 2.498 1.000 -8.741 10.919
19 -1.285 2.009 1.000! -9.191 6.620
16 1 1.422 2.012 1.000] -6.493 9.337
2 -0.356 2.231 1.000! -9.133 8.421
3 -3.356 2.070 1.000! -11.501 4.790
@ -0.911 3.155 1.000 -13.324 11.502
5 -4.689 2.158 1.000! -13.181 3.804
6 3.8 2.310 1.000! -12.888 5.288
U -3.578 2.605 1.000! -13.828 6.672
8 -1.133 1.835 1.000! -8.353 6.086
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Table F.2 (continued)

\9 -2.867 2.881 1.000 -14.201 8.467
10 -1.800 3.107 1.000 -14.026 10.426
11 -1.822 1.842 1.000 -9.069 5.425]
12 2.644 2.254 1.000! -6.224 11.513
13 6 1.865 416 -1.339 13.339
14 1.578 1.516 1.000 -4.386 7.541
15 4311 2.150 1.000 -4.149 12.771
17 4.3 2.173 1.000 -4.249 12.849
18 5.4 1.930 1.000 -2.193 12.993
19 3.026 1.475 1.000 2.777 8.828
17 -2.878 1.673 1.000 -9.460 3.705
2 -4.656 2.298 1.000 -13.697 4.385
3 -7.656 2172 A71 -16.200 0.889
@ -5.211 2.801 1.000 -16.231 5.809
o -8.989* 1.679 .001 -15.593 -2.384
6 -8.100 2.209 113 -16.792 0.592
v -7.878 2.101 .088 -16.145 0.390
8 -5.433 2.097 1.000 -13.684 2.817
& -7.167 2.857 1.000 -18.406 4.073
10 -6.100 3.045 1.000 -18.081 5.881
11 -6.122 1.815 0.267 -13.265 1.020
12 -1.656 2.124 1.000 -10.012 6.701
13 1.7 2.247 1.000 -7.139 10.539
14 2722 1.916 1.000 -10.260 4.815
15 0.011 2.593 1.000 -10.189 10.212
16 4.3 2.173 1.000! -12.849 4.249
18 1.1 1.469 1.000 -4.681 6.881
19 -1.274 1.015 1.000 -5.267 2.719
18 1 -3.978 1.734 1.000 -10.802 2.846
2 -5.756 1.952 870 -13.435 1.924
3 -8.756* 1.696 .001 -15.427 -2.084
@ -6.311 2.914 1.000 -17.776 5.153
o -10.089* 1.705 .000 -16.795 -3.382
6 -9.200* 1.997 .006 -17.056 -1.344
U -8.978* 1.785 .001 -15.999 -1.956
& -6.533 1.833 153 -13.745 0.679
o -8.267 2.705 651 -18.911 2.378
10 -7.200 2.860 1.000 -18.455 4.055
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Table F.2 (continued)

11

7222  2.013] 0.143 -15.144/ 0.700

12 -2.756|  1.863] 1.000 -10.085 4.574
13 0.600|  1.940| 1.000 -7.035  8.235
14 -3.822|  1.859] 1.000] -11.138  3.494
15 -1.089| 2498 1.000] -10.919  8.741
16 54| 1.930, 1.000] -12.993] 2.193
17 1.1 1.469 1.000 -6.881  4.681
19 -2.374|  0.835 1.000 -5.661  0.913
19 1 -1.604 1.323 1.000 -6.807|  3.600
2 -3.382|  1.764| 1.000] -10.324| 3.561
3 -6.382|  1.628) 052 -12.787| 0.024
@ -3.937| 2673 1.0000 -14.452| 6.578
5 -7.715*| 1487 001 -13.565 -1.865
6 -6.826|  1.854[ 108/ -14.122] 0.470
7 -6.604| 1.871 169 -13.967| 0.759
8 4159  1.659] 1.000, -10.686] 2.367
9 -5.893|  2.446| 1.000, -15.518  3.733
10 -4.826|  2.810| 1.000] -15.883| 6.232
1" -4.848|  1.548/ 0.527| -10.939  1.242
12 -0.382|  1.715] 1.000 7128 6.365
13 2.974 1.530, 1.000 -3.047|  8.995
14 -1.448|  1.374] 1.000 -6.855  3.959
15 1.285|  2.009 1.000 -6.620]  9.191
16 -3.026|  1.475 1.000  -8.828  2.777
17 1274  1.015 1.000] -2.719 5.267
18 2374/  0.835 1.000 -0.913|  5.661

Based on estimated marginal means
* The mean difference is significant at the .05 level.
b Adjustment for multiple comparisons: Bonferroni.
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APPENDIX G

INTERVIEW TRANSCRIPTS
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