
 

ABSTRACT 
 
 

HOLDEN, GEORGE THOMAS III.  The Impacts of Satellite Phone Technology on a 
North Carolina Outward Bound School Experience.  (Under the direction of Dr. Aram 
Attarian). 
 
 
     There is a growing use of cellular and satellite (cell/sat) phones in the backcountry, 

especially among outdoor adventure programs.  A number of positive and negative 

implications have resulted by incorporating cell/sat phones into the risk management process.  

The purpose of the study was to evaluate the implications of satellite phone technology on a 

participant�s wilderness and North Carolina Outward Bound School experience.   

     The study was conducted at the Table Rock and Cedar Rock base camps of the North 

Carolina Outward Bound School during summer 2003.  Respondents (N=261) completed a 2-

page questionnaire which contained scales measuring (1) wilderness and (2) Outward Bound 

experience items.  Participants were divided into control (no knowledge of a satellite phone) 

and experimental (knowledge of a satellite phone) groups, grouped together by length of 

course.   

     Data were analyzed using scale confirmation (reliability and factor analysis), one-way 

ANOVA, and multivariate GLM.  The analyses suggested a statistically significant 

difference on items addressing the wilderness experience in the scales between participants 

who had knowledge about the satellite phone and those with no knowledge about the phone.  

However, there was no statistically significant difference found on items addressing the 

Outward Bound experience in the scales between participants who knew about the satellite 

phone and those who did not know about the phone.    



 

     To date, this study has been the only research effort conducted concerning communication 

technology and a participant�s experience.  By continuing to use pre-existing scales 

developed by other researchers and developing new scales to measure a participant�s 

experiences separate from the wilderness experience, this study contributes to the knowledge 

of the adventure recreation field allowing researchers to better understand the impacts of 

communication devices on the users� experiences.  This encourages further study on the 

impact of communication technology on the user�s experience.         
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1. INTRODUCTION 
 

     The idea for this project started in summer 2001 when the researcher began working for 

the North Carolina Outward Bound School (NCOBS) as an Assistant Instructor.  During the 

first few days of a 28-day course he noticed a young lady having a difficult time.  As he 

began to talk with her, the researcher discovered she was from inner city Los Angles and that 

this was her first outdoor experience.  She wasn�t able to eat or sleep well and was covered 

from head to toe in bug bites.  On day 10 of the experience, a participant was injured and had 

to be evacuated.  At this time, NCOBS did not require instructors to carry satellite phones; 

however, one of the instructors had a cellular phone, and a call was placed to evacuate the 

injured student.  

     The next day the instructors met individually with each participant to see how they were 

doing.  The researcher met with the young lady who was having difficulty.  During the 

conversation, she asked how the injured student was evacuated so quickly, �Does one of the 

instructors have a cell phone?� she asked.  The researcher answered honestly and said �Yes, 

an instructor placed a call using a cell phone.�  At that instant her whole demeanor changed 

and a smile broke over her face as she replied, �So we�re safe!�  The researcher told her that 

the phone battery was dead; they wouldn�t be able to place a call again; and they were very 

lucky to get a cell signal in the Linville Gorge Wilderness Area. Attempts to call had proven 

to no avail.  From that point forward, she was a changed person, as she was able to cope with 

the stresses of the course, and actually enjoyed the remaining two and a half weeks of the 

program.  This significant event led to development of this study and the topic at hand; the 

impacts of communication technology on the user�s experience. 
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     Over the past decade, outdoor recreation areas have seen a dramatic increase in visitation 

(Ewert & Shultis, 1999).  The resulting increase in participation in outdoor recreation can be 

attributed to the greater number of recreational opportunities, population growth, ease of 

access, diversity in activities, and technological innovations (Ewert & Shultis, 1999).  

Cordell (1999) reported in 1995 there that were 116.7 million participants involved in 

wildlife-related activities, 41.5 million in developed camping, 47.8 million in day hiking, and 

15.2 million participants in backpacking.  In 2001, over 149 million Americans (69% of the 

population) participated in at least one outdoor activity (Outdoor Industry Association, 

2002).  By the year 2050, growth is expected to increase by 61% for wildlife-related 

activities, 50% for developed camping, 132% for day hiking, and 26% for backpacking 

(Cordell, 1999).   

     New technology also contributes to the increased participation in outdoor recreation 

(Outdoor Industry Association, 2002).  Innovations such as high-tech fabrics, camp stoves, 

lightweight shelters, and handheld global positioning system (GPS) units have greatly 

increased in use and implementation over the last 10 years (Ewert and Shultis, 1999).  

�Better equipment, in other words, has allowed people to get to places their lack of training, 

experience, or skill would not previously have allowed� (McKay, 2000, pg. 150).  This 

technology has offered a wide range of opportunities to backcountry users.  According to 

McKay, this �New technology . . . has allowed backcountry users to greatly expand their 

reach . . .� (McKay, 2000, pg. 150). ).   

     In addition to innovations in equipment and materials, the use of communication 

technology has become a topic of debate.  Cellular and satellite phones have become more 

and more visible in backcountry recreation.  According to a 1996 Backpacker Magazine poll, 
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almost half (45%) of 1,355 individuals surveyed said, �a cell phone had a place in their 

backpack� (Morris study as cited in Hall, 2002).  However, the effects of communication 

technology on the participants� wilderness and adventure experience have yet to be 

determined. 

    

1.1  Statement of the Problem 

     Although communication technology has many implications associated with its use, the 

primary focus of this study was to address the impacts of this technology on the wilderness 

experience of adventure program participants.  

     Attarian (2002) suggested that there has been a greater use of cellular and satellite 

(cell/sat) phones in the backcountry.  As a result of this, a number of positive outcomes have 

become evident, especially for adventure programs, as they have begun to incorporate cell/sat 

phones into their risk management process.  One of these includes the capability of placing 

an emergency call from the field, which allows the instructor(s) to stay with the group. The 

use of a phone may also provide quicker response time to the injured.  This technology may 

permit the instructor to communicate directly with a student�s doctor or base camp, which in 

turn may reduce an instructor�s stress and anxiety level.   

     The student experience and program safety may also benefit from the use of cell/sat 

phones. There are times when a student might not feel so �alone� in the backcountry if it is 

known that the instructor is carrying a phone.  The student may, as a result, be able to endure 

the program through this �peace of mind approach.�  However, the knowledge of having a 

cell/sat phone has the potential of giving students a false sense of security (safety net), 

possibly increasing their propensity for risk-taking.  Also, the phone may contribute to 
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compromising the ability of the group to remain self-reliant and self-sufficient, in that the 

group may rely too heavily on the ability to place a call when in need of help and not rely on 

the group resources.  Carrying a phone may detract from the wilderness experience, or one�s 

sense of being in the backcountry.  Overall, adventure program instructors need to be aware 

of how this technology influences the experience of individual, group decision-making skills, 

and the recreation experience of another.   

 

1.2  Hypotheses 

     The following null hypotheses were tested in this study: 

1. There will be no significant difference in risk-taking between participants who have 

knowledge of the satellite phone and those with no knowledge of the phone. 

2. There will be no significant difference in the perception of safety between 

participants who have knowledge of the satellite phone and those with no knowledge 

of the phone. 

3. There will be no significant difference in coping with stressful situations between 

participants who have knowledge of the satellite phone and those with no knowledge 

of the phone. 

4. There will be no significant difference in the wilderness experience between 

participants with knowledge of the satellite phone and participants who have no 

knowledge of the phone. 

 

1.3 Assumptions 

     The study was conducted based on the following assumptions: 



 

 5

1. The use of a satellite phone had an impact on the course experience of the participant. 

2. Course design and course components at the North Carolina Outward Bound School�s 

Cedar Rock and Table Rock base camps were similar enough to be compiled together 

for analysis. 

3. The 8, 14, and 21-day courses were similar enough in course location and course 

components to be compiled together for analysis. 

 

1.4 Delimitations 

     The study contained the following delimiting factors: 

1. The participants of the study were 261 students of the North Carolina Outward Bound 

School�s Cedar Rock and the Table Rock base camps during the months of June, July, 

and August, 2003. 

2. Control groups did not participate in unaccompanied final expeditions. 

3. Youth courses had participants 17 years in age or younger. 

4. Adult (18 years and older) courses were 14 days in length or shorter. 

5. Instructors in the experimental groups read a pre-developed �script� that described the 

satellite phone and its use during the first 24 hours of the course. 

6. The research instrument used to measure participants� wilderness experience was the 

wilderness experience scale devised by Borrie and Roggenbuck (2001). 

7. The research instrument used to measure participants� Outward Bound experience 

was measured by the scale developed during this study. 
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1.5  Limitations 

     The study was limited by the following factors: 

1. Participants of the North Carolina Outward Bound School volunteered to participate 

in the study, which led to a self-selection bias.  The internal validity may have been 

affected by this maturation. 

2. The average cost of a course was approximately $110 per day, which may have 

limited the true demographic influence on the use of communication technology in 

the backcountry.  This may have also affected the internal validity of the study. 

3. The questionnaire was administered and collected by either Course Directors 

(managing the course) or Instructors facilitating the course.  The investigator met 

with all instructors and course directors prior to course start and provided written 

instructions in order to maintain consistency with the data collection; however, the 

internal validity may have been affected by the testing and instrumentation of the 

questionnaire. 

4. Participant history may have affected the internal validity of the study.  Some 

participants had previous knowledge of the satellite phone prior to course start due to 

parents inquiring about safety protocols or previous experience with Outward Bound. 

5. The majority of participants in the study were 14 to 17 years of age.  For some, this 

was the first time away from home, and as a result, participants may have had more 

emotions and anxieties throughout the course than adult participants. 
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1.6  Definition of Terms 

     The following definitions were used throughout this study: 

1. Adventure Programs.  Programs that incorporate �high-risk� activities such as rock-

climbing, whitewater canoeing, backpacking, and mountain biking as a means to 

teach interpersonal skills and technical skills. 

2. Backcountry.  An area where a person is removed from the modern conveniences of 

his or her everyday life.  

3. Course.  An expedition-style trip, ranging from 8 to 21 days, where students 

participate in adventure activities and personal growth activities.  

4. Communication Technology.  Technological devices used to communicate to others 

by means of handheld wireless devices, such as satellite phones, cellular phones, and 

two-way radios. 

5. Crew.  The group of participants on an Outward Bound course. 

6. Outward Bound.  A non-profit educational organization (est. 1941) founded by Kurt 

Hahn designed to develop skills and character in British seamen.  As of 2004, there 

were over 50 Outward Bound schools worldwide that focused on building skills and 

character through adventure activities. 

7. Outward Bound Experience.  Designed to �promote personal growth through 

adventurous outdoor activities� (Ewert, 1988, p. 111).  The experience incorporates a 

wilderness setting as the learning medium for participants and focuses on the 

development of self-reliance, physical fitness, craftsmanship, and compassion, 

commonly referred to as the Four Pillars of Outward Bound. 
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8. Recreation Technology.  Technology found or used specifically in and/or for an 

outdoor or backcountry setting. 

9. Satellite Phone.  A hand-held communication device that relies on orbiting satellites 

to relay signals from the users� handset to other phones (cellular or land-based) in 

order to communicate.  The size of the satellite phone is typically 8�Lx 2.5�W x 2�D 

and weights approximately 3lbs.  The satellite phone works much like a cellular 

phone in that the user simply dials the number to be called and hits a button on the 

phone to send out the signal.  Because satellite phones do not rely on fixed towers, the 

satellite phone user is able to place calls in more remote locations than the cellular 

phone user.  

 

1.7  Need for the Study 

     This study begins to provide an understanding on the effects of communication 

technology on a person�s wilderness experience.  Currently, there are a limited number of 

studies on the effects of cellular and satellite phones on backcountry experiences.  It is 

important for the research community to investigate the outcomes of this technology on the 

wilderness experience because of the potential impact it may have on instructors, students, 

potential program outcomes, human and monetary resources, and environmental impacts.  

The information collected in this study will help programs develop a sound philosophy on the 

use of this technology, and in turn will provide students with the most beneficial experience 

possible.  Furthermore, land management agencies may be able to conduct studies using this 

study as a platform to better understand visitor behavior and visitor impacts.  They will also 
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be able to develop standards for use of communication technology in the backcountry for 

visitors, search and rescue, and organizations. 
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2. LITERATURE REVIEW 
 

     The purpose of this chapter will be to present an overview of the literature that supports 

and explores the relationship between the use of satellite phones by an adventure program 

and the wilderness experience of the participants in the program.   

     This chapter is divided into seven parts.  The chapter begins by reviewing the literature on 

the impact of technology on society.  This information will then be directly tied into the 

impact of communication technology on the wilderness experience.  A third area, �Recreation 

Technology,� will address the popular forms of technology found in outdoor recreation 

today; a catalyst for the current study.  �Wilderness experiences� will describe past studies 

that have successfully measured participants� wilderness experiences.  An overview of 

Outward Bound and the Outward Bound process will explore the program in which the 

current study was conducted.  The sixth section addresses the current issues associated with 

communication technology in the backcountry.  Finally, theoretical and empirical evidence 

will be presented guiding the framework for the current study. 

  

2.1 Technology and Society 

     Technology has been a major part of society from the earliest forms of civilization.  

According to Tornatsky and Fleischer, �technology is one of the key elements that define a 

society or civilization� (1990, p.4).  People have always been motivated to produce goods 

faster, with a minimum of physical labor producing a better end product.  These higher levels 

of productivity equate to �a higher overall standard of living� (Tornatsky and Fleischer, 

1990) and are important factors contributing to society.  Mander suggested that, �the 

important point about a technology is not what it delivers in its apparent content (for 
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example, the tv program), but what the technology causes to change in society; how it alters 

knowledge, thought, experience, participation, power� (as cited in Borrie, 2000, p. 88).   

     Higher levels of productivity were seen at the turn of the 20th century during the booming 

industrial age.  Associated with this period were impacts on society such as increased 

pollution, urbanization, and loss of open space (Ewert and Shultis, 1999).  Mass 

transportation was in full swing with the railroad reaching from coast to coast.  Individual 

transportation saw a boom as the automobile came into production.  These added 

conveniences put undue pressure on the nation�s natural resources.  Watson stated �the 

industrialization of our society put such pressures on our wildlands that by the early 20th 

century those who sought the excitement and danger of wilderness were experiencing some 

difficulty finding it� (1989, p. 23).   

     Technology also has an affect on a society�s �quality of life,� in both direct and indirect 

ways.  Tornatsky and Fleischer stated �while technology does not have a deterministic effect 

on the quality of life, there is an impact for better or worse� (1990, p.5).  Some think of the 

impact of technology for better or worse as being a double-edged sword.  For instance, one 

who carries a cellular phone might realize the direct effect of being able to be reached at any 

time of the day or night.  Whereas, an indirect effect might be the disruption of a movie when 

the phone rings in the theater, ruining the experience for others.  Tenner (1996) summarized 

this effect in his �revenge theory.�  The revenge theory stated that the consequences of 

technological innovations are often unpredictable, but can have dramatic affects on both 

users and non-users.  Tenner�s description of  the revenge effect of technology was, �a safety 

system encourages enough additional risk-taking that it helps cause accidents� (p. 19, 1996).  

The revenge theory can be traced back through out history.  For example, in 1903 the 
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Iroquois Theater in Chicago opened prior to the complete installation of its sprinkler system.  

The owners proclaimed that the building was totally fireproof; however, three months after it 

opened, a fire killed over 600 people.  Today, many authorities claim smoke alarms make 

people more careless in preventing fires (Tenner, 1996).  The revenge effect is also evident in 

our environment as regulations to suppress forest fires can increase the risk of starting fires. 

Attempts to protect coastlines by placing retaining walls on beaches detract from the 

naturalness of the coast.  The possible revenge effect of using communication technology 

may cause the user to rely falsely on the technology and rely less on their skills and 

knowledge.  As a result, the user puts his or her life and possibly another�s in danger, if a 

rescue situation arises.  

     Technology also affects a society�s skills and knowledge.  Tornatsky and Fleischer stated 

�technology is intimately tied to how smart a society is, and what smart means� (1990, p.5).  

For example, 10 years ago learning to navigate on the Internet was limited to those who were 

affiliated with institutions of higher education (Dimaggio, 2001).  Today, society has an 

expectation that everyone should be Internet savvy.  The introduction of this technology has 

changed society�s need for certain skills and knowledge.  Today, certain technologies found 

in backcountry recreation tend to take the place of basic skills needed by visitors.  For 

instance, high-tech tents, which can be set up in a matter of minutes, have taken the place of 

the user knowing how to construct adequate shelter with a tarp and cord.  In some cases, 

communication technologies may have influenced visitors to forego certain safety, rescue, 

and basic outdoor skills, instead relying on technology to save them in times of need.  Ewert 

and Shultis (1999) contended backcountry recreationists tended to be less self-sufficient and 

rely on technology as a substitute for adequate skills and knowledge.   
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     Society should realize the implications of technologies, which �should be created to serve 

human purposes, not vice versa� (Tornatsky and Fleischer, 1990, p.6).  Shultis (2001) made 

the point that many visitors in the past used technology to visit natural areas while more and 

more visitors are now using the backcountry to use their technology.   In other words, 

technology should be used to better the experience for the visitor, not interfere with or detract 

from the experience of the visitor or another.   

 

2.2 Recreation Technology  

     The term �technology� has a myriad of meanings as it relates to society and its users.  

Webster�s dictionary defined technology as �the science or study of the practical or industrial 

arts, applied science, etc.� or �the system by which a society provides its members with those 

things needed or desired� (Agnes, 2000, p. 1470).  Most tend to think of technology as 

tangible objects.  These objects may include devices, such as �television sets, central heating 

plants, automobiles, and the like� (Borgman, 1984, p. 3).   

     Technology has had a significant impact on outdoor recreation especially in its use and 

implementation.  This growth has been most visible in the last 10-20 years, especially in 

backcountry recreation (Ewert and Shultis, 1999).  For example, technological devices found 

in backcountry recreation range from camp stoves, handheld global positioning systems 

(GPS), mountain bikes, inflatable air mattresses, and hi-tech fabrics, to interactive kiosks 

found at trail heads. Today, technologies and the impacts they create on the recreation 

experience can be seen from laptop computers being used on the highest summits of the 

world, to lightweight tents able to withstand hurricane force winds, to newly designed 

gadgets enabling novice participants to expand their ability to travel to places they wouldn�t 
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have been able to go without the aid of technology (McKay, 2000).  Hollenhorst stated that 

�technology tends to increase participation by: increasing access through light, easy-to-use, 

performance enhancing equipment� (1995, p. 66).  The use of lighter materials such as kevlar 

and titanium have made their way into recreational activities allowing a broader range of 

participants to carry the necessary items that were once very heavy and cumbersome.   

     Ewert and Shultis (1999) described five categories of recreation technologies based on 

their role in enabling or enhancing different recreational experiences (see Table 2.1).  The 

first category, �access/transportation,� can be traced back to the railroads and invention of the 

automobile allowing more visitors into natural recreation areas.  More recently, 

snowmobiles, mountain bikes, and all-terrain vehicles (ATVs) are topics of debate as they 

contribute to increased use, user conflicts, and environmental concerns (Ewert and Shultis, 

1999).  The second category, �comfort� has a different meaning today when compared to the 

days of the early explorers.  Today visitors can use synthetic fabrics such as 

waterproof/breathables, and materials such as Kevlar and fiberglass, to extend one�s comfort 

of being out of doors.  A third area, �safety� is a major concern for any person venturing into 

the backcountry.  The advent of communication technology, stronger materials and synthetic 

fabrics allow visitors to increase their margin of safety.  Two-way radios, GPS (global 

positioning systems), cellular and satellite phones, and laptop computers are 

�communication� devices, all of which can now be found in the backcountry and make up the 

fourth category.  The personal computer and the Internet are both examples of the final 

category; �information.�  The recent increase in Internet use allows for a greater exchange of 

information between land management agencies and visitors (Ewert and Shultis, 1999).    
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     Many of the technologies used in everyday life are now found in recreation settings and 

are considered recreation technology, for example, cell and satellite phones.  For the 

purposes of this paper the terms �technology� and �recreation technology� will be used 

synonymously.   

 
 
Table 2.1.  Categories of Recreation Technologies.   
Source: Adapted from Ewert and Shultis (1999). 
Category Examples 
Access/Transportation Automobile, airplane, ATV, snowmobile, mountain bike, 

helicopter 
Comfort Synthetic Fabrics, plastic, internal frame pack, light-weight 

tents 
Safety Synthetic Fabrics, stronger materials, more effective means of 

protection (e.g., climbing aids, non-collapsible kayaks) 
Communication Radio, cellular and satellite phones, GPS, datalink watches 
Information Television, satellite TV, Internet 

 

 

2.3 Wilderness Experiences  

     Attempting to list attributes that describe a wilderness experience is somewhat difficult.  

People�s perception of �wilderness� has constantly changed over time.  These perceptions are 

based on societal beliefs and attitudes that are founded over many generations (Stankey, 

1989).  Nash (1982) claimed that the wilderness experience is a state-of-mind rather than 

something physical.  The wilderness experience is intangible and, therefore, hard to define. 

     Evidence of the importance of the wilderness experience is visible in the writings of the 

first wilderness philosophers.  Aldo Leopold defined wilderness as �a continuous stretch of 

country preserved in its natural state, open to lawful hunting and fishing, big enough to 

absorb a two week�s pack trip, and keep devoid of roads, artificial trails, cottages, or other 
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works of man� (as cited in Watson, 1989, p. 24).  As Leopold continued to pursue his passion 

for wilderness, Robert Marshall took many of Leopold�s ideas and expounded upon them.  

Marshall emphasized the importance of wilderness to the human psyche in acknowledging 

wilderness as a place to get away from the stresses of others (as cited in Watson, 1989, p.24).   

     Researchers and land managers have been trying to define and measure the wilderness 

experience by examining the writings of the early wilderness philosophers such as Leopold 

and Marshall.  Cole (1987) concluded that the general qualities of the wilderness experience 

include 1) natural conditions and processes and 2) a perception of naturalness, wildness and 

solitude.  Other studies emphasized similar qualities of the wilderness experience, such as 

solitude, physical challenge, quietness, sense of escape, confronting hazards, and taking risks 

(Kaplan and Talbot, 1986).  Merigliano (1989) reviewed several studies that attempted to 

define the qualities of a wilderness experience and identified six broad areas: 1) 

solitude/escape pressures, 2) closeness to nature, 3) freedom of choice, 4) challenge, 5) 

intragroup intimacy, and 6) health/exercise.   

     Although previous literature has been able to identify similar attributes that define the 

wilderness experience, there are a limited number of studies that measure the wilderness 

experience.  A recent study, Borrie and Roggenbuck (2001), attempted to define and measure 

the wilderness experience by examining the Wilderness Act of 1964, which suggested that 

wilderness experiences should provide �outstanding opportunities for solitude or a primitive 

and unconfined type of recreation� (as cited in Watson, 1989, p.24).  Borrie and Roggenbuck 

raised the question �Is this enough?� (1996, p. 1).  Does the Wilderness Act encompass 

enough attributes to define a true wilderness experience?  Borrie and Roggenbuck thought 

not.  They turned to philosophers and activists such as Thoreau, Muir, and Leopold to find 
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commonality in their ideas of the wilderness experience.  Because the Wilderness Act of 

1964 and the more recent Eastern Wilderness Act of 1975 evolved and are subject to 

interpretation, the wilderness experience should be thought of in a broader sense (Borrie and 

Roggenbuck, 1996). 

     Borrie and Roggenbuck (1996) listed six attributes they felt defined the wilderness 

experience: humility, oneness, primitiveness, timelessness, solitude, and care.   

1. Humility- Whether a person experiences a hurricane force wind while camping in a 

tent or witnesses a grizzly bear feeding on salmon, visitors feel there is something much 

greater than them in the natural world.  This feeling of insignificance or smallness is humility 

(Borrie and Roggenbuck, 1996).  Nash stated �the lesson most frequently drawn from both 

ecology and wilderness was the need for humility on the part of man� (1982, p. 256).  The 

wilderness experience often makes visitors feel very insignificant in respect to the rest of the 

world. 

2. Oneness- Backcountry visitors often feel �on edge� or uncomfortable upon first 

entering the area.  As their length of stay increases, their comfort level increases.  This 

increased comfort is sometimes referred to as a feeling of oneness, or feeling at-home in the 

backcountry.   

3. Primitiveness- Wilderness provides an opportunity for the visitor to witness nature 

much like those who first settled the country would have experienced it.  It provides the 

visitor with a sense of adventure and challenge that is unique to a wilderness setting.  This 

opportunity is a result of the primitiveness of the wilderness setting, where creature comforts 

of society are removed.   
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4. Timelessness- Making the transition from civilization into the backcountry is not 

often easy.  Once a person feels oneness with the backcountry, he or she often achieves a 

sense of timelessness, or a loss of a sense of time.  For example, it is common for individuals 

in adventure programs to follow their internal clocks.  They eat when they are hungry, they 

wake when the sun rises, and they go to sleep when the sun sets.  It is easy to get lost in the 

moment and forget about the time. 

5. Solitude- Solitude is probably the most recognized attribute of a wilderness 

experience; however, Hammitt and Madden (1989) suggested that wilderness solitude was �a 

more complex psychological concept than being alone or even being alone with others� (as 

cited in Borrie and Roggenbuck, 1996, p. 4).  The ability to get away from the constraints of 

everyday life and make one�s own decisions is the idea of solitude.  Not being imposed upon 

by others allows a person the freedom to choose what he or she wants and when he or she 

wants it in the backcountry.   

6. Care- Many writers feel that the more time one spends in the backcountry the greater 

appreciation that person has for the natural environment and, therefore, wants to protect and 

preserve what is there for future generations.  Caring for the wilderness develops out of an 

�intimate relationship with the wilderness environment� (Borrie and Rogenbuck, 1996, p. 4). 

     Borrie and Roggenbuck stated �while these concepts are not all encompassing of the 

wilderness idea, and not all are to be directly found within wilderness legislation, they clearly 

suggest that the wilderness experience is more than a simple recreation visit� (1996, p.4).  

The six attributes are an attempt to more clearly define the wilderness experience, and not all 

of these attributes must be experienced at the same time to have a wilderness experience.  
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Instead, they are an attempt to �provide insight into the meaning and value of wilderness� 

(Borrie and Roggenbuck, 1996, p.4). 

 

2.4 Outward Bound  

    Backcountry areas are often used as classrooms for adventure programs.  The popularity of 

these programs has consistently increased since the 1960s.  Outward Bound (est. 1941), one 

of the first adventure programs, originated in Europe to train mariners to survive at sea 

(NCOBS, 1998).  Kurt Hahn, the founder of Outward Bound, developed the school on 

principles he thought seamen should have in both their work and private lives.  These 

principles became known as the four pillars: physical fitness, craftsmanship, self-reliance, 

and compassion.  The four pillars continue to be the foundation for every Outward Bound 

course.   

     The first Outward Bound School founded in the United States was the Colorado Outward 

Bound School (est. 1962), (Riggins, 1985).  Currently there are four Outward Bound schools 

in the United States and over 30 schools worldwide (Ewert, 1988).  The North Carolina 

Outward Bound School (NCOBS) (est. 1967), Table Rock base camp, was located on the 

edge of the Linville Gorge Wilderness area.  NCOBS has other base camps located in 

Brevard, N.C., Franklin, N.C., Harkers Island, N.C., Flamingo, Fl., and international sites in 

Chile and the Bahamas. 

 

2.5 The Outward Bound Process  

     The Outward Bound process is designed to �promote personal growth through 

adventurous outdoor activities� (Ewert, 1988, p. 111).  The Outward Bound process 
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incorporates a backcountry setting as the learning medium for the participants.  The unique 

setting allows participants to experience activities such as rock-climbing, backpacking, 

whitewater paddling, and mountain biking throughout the Outward Bound course (Ewert, 

1988).   

     The Outward Bound process is primarily known as a personal growth experience.  This 

experience is a result of the participants being challenged both physically and mentally by 

adventure activities and the natural or backcountry setting.  The original Outward Bound 

process allows the �mountains to speak for themselves� and as part of the process, 

participants are encouraged to leave �creature comforts� at home (Bacon, 1990).  When 

participants start a course, all electronic devices such as cell phones, portable radios, cd 

players, and wristwatches are left behind.  Warnick supported this practice by stating, 

�Outward Bound provides students limited equipment or high tech gear in the backcountry, 

so that students will learn from their experiences and, in the process, gain respect for the 

natural world and their own individual and collective abilities� (1995, p. 312).  The Outward 

Bound process teaches students to be stewards of the land, respect others� experiences, and 

appreciate the beauty of the limited wilderness areas without interference from technology 

and other items familiar to them.  Outward Bound instructors help participants transfer what 

they�ve learned in a course to their daily lives so the experience will last far beyond the 

course�s end. 

 

2.6 Communication Technology Implications 

     There are a variety of potential issues associated with the use of communication 

technologies.  Adventure programs are concerned about the impacts communication 
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technology will have on risk management, program participants and staff.  Backcountry 

visitor experiences may also be compromised and land managers must contend with the 

environmental and user impacts that may result in the use of technology.  

     One of the latest issues concerning risk management planning of adventure programs is 

the use of communication technology.  Outward Bound promotes a minimalist approach to 

backcountry travel; however, no expenses are spared when it comes to safety.  �Outward 

Bound believes that education and safety are extremely important to any backcountry 

experiences� (Warnick, 1995, p. 312).  Communication technology allows the program to 

expand its �bubble of safety� (Hollenhorst, 1995).  Emergency calls from communication 

technologies can be placed virtually anywhere and save valuable time for help to arrive in a 

life-threatening emergency.  Today, many participants expect programs to carry 

communication devices, therefore, the adventure program might be subject to liability issues 

because of the potential risks created from the technology not being available (�Gearing Up 

or Down: High Tech? No Tech?� 2002).   

     The use of communication technologies must carefully be examined since it may impact a 

visitor�s experience.  This technology may affect a person�s ability to cope with stressful 

situations, knowing he or she is just a �phone call away� from help.  The technology allows 

the participants to deal with real or perceived dangerous situations and environments much 

more easily (Ewert, 1995).   Sometimes just knowing the phone is available allows people to 

cope with environmental and interpersonal stresses, allowing them to visit areas previously 

perceived as too dangerous or continue on a month-long adventure course (Borrie, 2000). 

     As an invisible �safety net�, or �illusion of safety,� the phone may allow participants to 

make riskier decisions, enabling them to venture further into more remote areas (Ewert, 
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1995).  Ewert (1995) suggested the technology tends to insulate the user from risk.  Warnick, 

in a similar vein, stated �many venture into the backcountry with a false sense of security and 

may even expect to arrange rescue or evacuation by cellular phone� (1995, p. 312).  Some 

visitors may place a call for rescue prematurely before attempting to get themselves out of 

harms way.  For instance, some visitors who are temporarily disoriented place calls for help 

before taking responsibility for their own actions, putting rescuers at unnecessary risk 

(Huffman, 1999). 

     When addressing the attributes that define the wilderness experience, many question the 

appropriateness of communication technology in the wilderness (Freimund and Borrie, 

1997).  Some argue that technology is not appropriate in wilderness, meaning that visitors 

enter wilderness to get away from technology and the everyday life of society (Stankey, 

2000).  Using communication technology may change the user�s experience.  The potential 

false sense of security the satellite phone provides may skew a person�s sense of humility, 

primitiveness, and possibly solitude.  The false sense of security the technology offers might 

make a visitor feel that help is only a phone call away and make an approaching storm not 

seem so threatening, making the participant feel less vulnerable.  The use of technology may 

diminish the primitiveness of the wilderness experience and lessen the challenge of being 

�alone,� making wilderness seem smaller, safer, and easier (Borrie, 2000).  Some argue as we 

grow more accustomed to the use of technology in society, it will become more acceptable in 

wilderness.  How acceptable would satellite and cell phones be in the wilderness if another 

person could not see them being used (Friemund and Borrie, 1997)? 

     Land managers must contend with the various impacts evolving from the use of 

communication technologies.  As visitors feel more comfortable and safer venturing out into 
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the backcountry, land managers must be able to balance the impacts created by increased use.  

Impacts resulting from increased use may include user conflict, crowding, and displacement.  

Warnick commented on the accessibility to more remote locations and its effects when he 

mentioned a person �who moves to isolated areas and ventures into such areas more 

frequently, but who is still connected to society and business through modern 

telecommunications equipment�[This] raises concerns about education and safety of these 

types of users and their long-term impacts� (1995, p. 312).  Environmental impacts such as 

increased erosion from use and disruption of wildlife habitats are equally as important 

(Shultis, 2001).  Managers continually try to protect natural areas and users by accounting for 

the different motivations, attitudes, values, and needs of both the users and the environment.  

 

2.7 Theoretical Framework 

     A theoretical framework provides a platform for initiating new research by using existing 

research, studies, and theories related to the specific topic.  Although there are limited studies 

focusing on communication technologies and their impact on the wilderness experience 

directly, the theoretical framework used for this study incorporates past technology and 

society studies, and adventure recreation models.  The following section details the relevant 

literature on the impact of communication technologies on the wilderness experience. 

 

2.7.1 Utopian and Dystopian Views of Technology  

     The study of the impacts of communication technologies on the wilderness experience are 

guided by DiMaggio (2001) who investigated the social implications of the Internet.  

DiMaggio addressed the views of Internet users prior to its implementation.  Two views 
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emerged: 1) a utopian view, suggesting the Internet would benefit everyone who used it, and 

2) a dystopian view, suggesting the Internet would be the demise of everyone who used it.  

These two views are similar to the affects communication technology may have on the user�s 

experience.  Many people are similarly divided at opposite ends of the spectrum with the use 

of communication technology in the backcountry.  Some view the use of communication 

technology as a great benefit and others support its problematic nature.  While the research 

literature is limited in both areas of study, DiMaggio describes a very important pattern with 

technology that will be examined in the communication technology study.   

     DiMaggio (2001) describes research conducted on the Internet by stating �early writing 

projected utopian hopes onto the new technology, eliciting a dystopian response� (p. 310).  

The thought of the positive outcomes the Internet had on users sparked debate on the 

Internet�s place in society, suggesting negative outcomes.  Two key conclusions guided the 

discussion.  �First, the Internet�s impact is more limited than either the utopian or dystopian 

visions suggest.  Second, the nature of that impact will vary depending upon how economic 

factors, government regulation, and users collectively organize the evolving Internet 

technology� (DiMaggio, 2001, p. 310).  Although the two sides, utopian and dystopian, 

thought the Internet was the �greatest thing ever� or the �worst thing ever,� the outcomes were 

never at opposite ends of the spectrum, contrary to popular belief. 

     Enthusiasts of the Internet predicted it would � boost efficiency, making people more 

productive, enabling them to avoid unnecessary transportation by accomplishing online tasks 

like banking, shopping, library research, even socializing online� (DiMaggio, 2001, p. 314).  

Whether a person�s time displacement, community, or social capital is affected by the use of 

the Internet, it stands to reason that with all the differing opinions concerning the Internet, as 
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Kraut et. al. (1998) and DiMaggio (2001) found, there doesn�t seem to be any evidence to 

support utopian or dystopian thoughts concerning the technology.   

     As with the Internet, the introduction of communication technologies into backcountry 

areas has produced differing opinions among backcountry users.  There are both utopian and 

dystopian views concerning the use of communication technologies in the backcountry.  One 

user who embraced the use of communication technology stated �New technologies are here 

and they should be welcomed by managers instead of being viewed as annoyances . . . The 

technology presents great opportunities for people to visit and enjoy outdoor settings more 

safely� (Shultis, 2001, p. 62). On the other end of the spectrum, some state park managers in 

Maine have banned the use of cellular phones, radios, and televisions.  Some National Parks 

have also banned the use of other technological innovations such as snowmobiles, jet skis, 

and BASE jumping (Shultis, 2001).  While there are differing opinions on the use of 

communication technology, this study will draw some conclusions on the issues associated 

with the use of communication technology.  

 

2.7.2 Adventure Model 

     The goal of adventure programs is to provide safe and challenging experiences for 

participants.  Understanding the adventure experience is crucial to the success of the 

program.  To assist in this process, Ewert (1987) proposed the adventure model, which 

described participant characteristics and patterns of use.  The adventure model (see Figure 

1.1) shows the participant and the environment merging with personal and activity/setting 

attributes to form the adventure recreation experience (Ewert and Hollenhorst, 1989).  
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Figure 2.1.  The Adventure Recreation Model. Source: Ewert and Hollenhorst, (1989).  
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     Personal attributes are listed as participant characteristics and abilities.  Preferences are 

identified in the model as frequency of participation, skill/experience level, decision-making 

locus of control, and motivation factors (Ewert and Hollenhorst, 1989).  The activity/setting 

attributes are described as social and environmental factors and risks.  The social factors 

include solo or group experiences and environmental factors include developed or natural 

settings (Ewert and Hollenhorst, 1989).  The type of risk a participant experiences is also 

factored into the activity/setting attributes.  A participant might prefer low or high risk 

activities which differ as either perceived or real depending on the experience level of the 

participant (Ewert and Hollenhorst, 1989). 

     As the participant enters the �introduction� phase of the model, the participation, skill, and 

experience level are low for the given activity.  The decision-making skills are determined by 

the leader and the environment in which the activity takes place is developed (i.e. a pre-

existing rock wall or guided canoe trip).  The social make-up of the activity is largely the 

program participants and the risk involved to the participant is relatively low. 

     As the participant moves through the �development� phase into the �commitment� phase, 

the skill level increases as well as the participation level in the activity.  The participants 

transition from decisions made by a leader to become self-sufficient and to control the 

decision-making themselves.  Also, the participant moves to a more natural environment and 

partakes in the activities with peers along the same experience level or by him or herself.  As 

a result, the level of risk increases from perceived to real. 

     A study was conducted to test the adventure model and included a sample of 115 students 

in the Program of Outdoor Pursuits at the Ohio State University (Ewert and Hollenhorst, 

1989).  Students participated in university sponsored adventure activity classes.  At the end 
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of the course, participants were asked to complete a 25 item questionnaire �designed to elicit 

responses concerning experience and skill level, frequency of participation, preferred social 

and physical settings, preferred risk levels, and motivation for adventure recreation 

participation� (Ewert and Hollenhorst, 1989, p.129).   

     Results suggested the model to be effective in the �predictive ability with respect to the 

variables of skill level, frequency of participation, type of environment preferences, locus of 

decision making, preferred level of risk, and willingness to participate with peers or self� 

(Ewert and Hollenhorst, 1989, p. 130).  The model proved less effective when trying to 

predict �changes in the motivations for participation� (Ewert and Hollenhorst, 1989, p. 130). 

     The adventure model will provide a basis for identifying contributing factors which 

determine the participants� wilderness experience by indicating variables for decision-

making and preferred levels of risk by the participants.   

 
 

2.8 SUMMARY 
 

     The literature review has provided a background in the areas of past research concerning 

technology and society, wilderness, wilderness experiences, adventure-based programs 

(mainly Outward Bound), and a theoretical framework for further studies to take place.   

     While technology has always played an important role in society, the role of technology in 

the backcountry has many impacts to users, other visitors, and land managers.  The use of 

technology has both positive and negative implications.  While some users find the 

technology a benefit to their outdoor experience, others rely falsely on the technology, 

sometimes proving detrimental to their experience.  There are many types of technologies 

found in recreation today, categorized into groups pertaining to transportation, comfort, 
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safety, communication, and information.  This study will concentrate on the impacts of 

communication technology, mainly satellite phones.    

     The literature suggests that a gap exists in the research and literature on communication 

technologies and their impacts on the wilderness experience.  Many studies have attempted to 

accurately define and measure the wilderness experience.  The most recent study addressing 

the wilderness experience, Borrie and Roggenbuck (2001) provided a foundation for the 

current study.  Borrie and Roggenbuck (2001) listed six attributes they felt defined the 

wilderness experience: humility, oneness, primitiveness, timelessness, solitude, and care.  

These six attributes were measured by the current study. 

     The way in which technology affects the user�s experience is a subject for debate.  

Although there are differing opinions, there has been no conclusive evidence concerning the 

topic.  This suggests and encourages the further studies of technology and the backcountry 

experience.   

     The literature that provided the theoretical framework for the study is taken from 

psychology and outdoor education disciplines.  The framework incorporated past technology 

and society studies, and adventure recreation models.  The current study will use past 

research to develop a research instrument to measure the impact communication technologies 

have on the participant�s backcountry experience. 
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3. METHODOLOGY 

 
     The study was conducted at two base camps of the North Carolina Outward Bound School 

during summer 2003.  The topics in this chapter will provide an overview of the program 

used in the study, including selection of subjects, treatment given to the subjects, staff, and 

program courses.  The research instrument, administration of the research instrument, and a 

brief description of the treatment of data will also be discussed. 

 

3.1 Statement of Purpose 

     The purpose of the study was to evaluate the implications of satellite phone technology on 

a participant�s wilderness and North Carolina Outward Bound School experience.   

     There has been an increase in the use of cellular and satellite (cell/sat) phones in the 

backcountry, especially among adventure programs for purposes of managing risk. There are 

times when the use of this technology affects both the instructors and the experience that 

participants receive.  Overall, instructors need to be aware of how this technology influences 

individual and group decision-making skills and other participants� recreation experiences.  

Land managers also need to be aware of the impacts of communication technology on visitor 

experiences as more communication devices are being taken into the backcountry. 

 

3.2 The Program 

     The adventure program used for the study was the North Carolina Outward Bound School 

(NCOBS), located in Asheville, North Carolina.  NCOBS consists of an administrative office 

and four base camps.  Two base camps, Cedar Rock (located near Brevard, NC in Pisgah 
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National Forest) and Table Rock (located approximately two and a half hours east-northeast 

of Asheville and adjacent to the Linville Gorge Wilderness Area), were identified as the 

venues for data collection.   

     Both base camps are located in the Appalachian Mountains which offers dense vegetation, 

varied elevation, constantly changing weather patterns, and remote wilderness experiences.  

The Appalachians are some of the oldest mountains in the world and offer the highest peaks 

east of the Mississippi River.  Most course activities take place in the Pisgah and Nantahala 

National Forests, and the Linville Gorge Wilderness Area.  These areas are prime locations 

for backpacking, single and multi-pitch rock climbing, whitewater canoeing, and mountain 

biking (NCOBS, 1998). 

     NCOBS is one of four Outward Bound schools located in the United States and has been 

offering challenging wilderness courses year-round for more than 35 years.  Established in 

Great Britain in 1941, Outward Bound is the oldest, largest and most recognized wilderness 

leadership organization in the world.  Internationally, there have been more than 50 Outward 

Bound schools and centers have been established on five continents and have over 400,000 

alumni in the United States since the first school opened in Colorado in 1962 (NCOBS, 

1998).  Outward Bound�s mission is to �conduct safe, adventure courses structured to inspire 

self-esteem, self-reliance, concern for others, and care for the environment� (NCOBS, 1998, 

p. 6). 

 

3.2.1 The Staff 

     The staff at the North Carolina Outward Bound School come from a variety of 

professional and educational backgrounds.  The majority of courses offered at both base 
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camps are conducted between the months of May and September; therefore, most of the staff 

is seasonal with a small percentage being yearly employees.   

     The age range of instructors varies from 22 to 62 with the majority of the instructors in 

their mid-20�s to early-30�s.  A field instructor usually enters the school as an Assistant 

Instructor and progresses to a Full Instructor with experience and endorsement from Co-

Instructors and Course Directors (senior staff).  Only Assistant and Full Instructors are in the 

field with the participants of the course.  Both Assistant Instructors and Full Instructors are 

supervised by Course Directors from the respective base camps (see Figure 3.1).  Each base 

camp has a Program Director who oversees the course and has direct contact with Course 

Directors and field Instructors.  Each course has a ratio of 1 instructor per 6 participants.  

Some courses have three instructors per crew of participants, depending on activities and 

course location. 
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Figure 3.1.  Staff Organization Chart 
 

3.2.2 Course Activities   

     Activities including backpacking, whitewater canoeing, rock climbing, mountain biking, 

high and low ropes course, a service project, a personal challenge event (PCE), and a solo 

component are offered.  Courses vary in length from 7 to 21-days.   

     The backpacking component requires the participant to carry personal belongings 

including clothing, food, and shelter.  Typically the crew moves from one campsite to 

another each day practicing navigational and travel skills, and learning basic camp craft, 

including cooking, shelter construction, and minimal impact practices. 

     Whitewater canoeing teaches a variety of skills which allow students to progress from 

class I to class III whitewater.  Typically, whitewater canoeing takes place on the French 
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Broad River, NC or the Chattooga National Wild and Scenic River, SC and GA.  Decisions 

on which river to paddle are dependent on course location and water levels. 

     Rock climbing activities are based on a one to eight day progression depending on the 

weather, course length, and course type.  Participants learn the fundamentals of climbing 

such as movement on the rock, knots, equipment use, and management of ropes (belaying).  

More advanced climbing skills, such as multi-pitch climbing and anchor placement are 

introduced during longer rock climbing components.   

     Mountain biking was included in a single course at the Cedar Rock base camp which took 

the place of the backpacking component.  Participants use mountain bikes to travel self-

sufficiently in the backcountry.  Skills including trail maintenance, minimal impact travel, 

and basic camp craft skills are taught. 

     A ropes course consists of 6 to 10 elements suspended 20 to 40 feet off the ground by 

utility poles or trees.  The ropes course allows participants to practice self-development 

skills, face their fear of heights, and develop trust within the group.   

     The service project allows participants to devote time to community-based projects.  The 

service project usually depends on the time available to devote to the project and usually 

includes trash pick-up, trail maintenance, or volunteering at a wildlife rehabilitation center.  

     The Personal Challenge Event (PCE) takes place during the last few days of the course.  

The PCE, or mountain run, is designed by the instructors to challenge each participant both 

physically and mentally.  A typical PCE for a 21-day classic course was a 13-mile mountain 

run, while the shorter courses might include a 7-mile mountain run. 

     The Solo component allows the participant to spend an allotted amount of time alone in a 

designated area away from other crew members.  The solo time ranges from a few hours to 
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three days in solitude.  Typically, this experience allows the participant time to rest and 

reflect on the course, their experience, and life. 

 

3.2.3 Satellite Phones 

     NCOBS introduced satellite phones during summer 2002.  The satellite phone was chosen 

over cellular phones because cell coverage in the mountainous terrain of western North 

Carolina is spotty (B. Robinson, Memo, August 30, 2001).  NCOBS purchased refurbished 

Motorola 9500 Iridium phones and chose Iridium as the service provider.  Each crew carried 

a satellite phone, one extra lithium-ion battery, instructions on phone use, and protocols.  The 

size of the satellite phone was approximately 8�Lx 2.5�W x 2�D and weighed approximately 

3 lbs.  The phone and accessories fit into a waterproof case available from Otterbox (model 

3500) and was carried by one member of the instructor team at all times.   

 

3.3 Selection of Subjects 

     The study population were students participating in an NCOBS course during summer 

2003.  Participants learned about the school through word of mouth, brochures, print 

advertisements, alumni, or suggestions by a school or other organizations.   

     Participants registered for the course via mail or through a telephone call.  Once 

registration material was received, NCOBS administrative staff reviewed each application for 

potential medical problems and other issues.  In some cases, telephone interviews were 

conducted to ensure that the participant was aware of course demands.  Each participant 

chose which course he or she wanted to attend based on cost, length of time, course dates, 

and course components.        
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     To collect relevant data, crews were divided into experimental and control groups.  Crews 

were assigned to the experimental or control group through a 50% stratified random sample.  

Crews were first grouped together by base camp, followed by course length.  Courses that 

included an unaccompanied final expedition were removed from the list due to the 

mandatory introduction of the satellite phone.  For unaccompanied final expeditions, 

instructors did not accompany the crew for a certain length of time, typically 2-3 days, at the 

end of the course and therefore educated the participants on the use of the satellite phone in 

case of an emergency.  The unaccompanied final expedition was considered the �crowning 

achievement� for a crew and was offered only on adult courses at least 14 days in length, 

where participants are 18 years of age or older.  A 50% random sample was then taken from 

the list of courses and divided into experimental and control groups. 

     The group assignment was not completely random and therefore subject to threats to 

internal validity.  The 50% stratified random sample, or quasi-experimental design, was 

therefore the closest design to a true experimental design.   

 

3.3.1 Experimental Group 

     The experimental groups were designed to test the impact of the satellite phone on the 

wilderness experience.  Participants in this group knew that their instructors were carrying a 

satellite phone.  Instructors informed the participants they were carrying the phone by 

reading a pre-developed �script� (see Appendix 7.1) that described the satellite phone and its 

appropriate use to participants during the first 24 hours of the course.  Typically, this script 

was read when additional equipment (first-aid kits, tarps, stoves, and food) were introduced 

to the crew.  The script was laminated on a 2.5� X 6.5� sheet of paper that resided in the case 
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for the satellite phone.  When the instructors read the script, they also displayed the phone to 

the participants and answered any questions concerning the phone and its use. 

 

3.3.2  Control Group 

     The control groups were designed to test the impact of the satellite phone on the 

wilderness experience by not disclosing to participants that the instructors were carrying the 

phone.  Instructors did their best not to mention the availability of the satellite phone while 

on course.  However, if at anytime during the course the instructors were asked about the 

existence of a phone, they were to respond honestly.  In addition, NCOBS placed emphasis 

on course quality by allowing instructors to introduce the phone if they felt it was 

educationally important to the course and crew.   

 

3.4 Instrumentation 

     A participant questionnaire was developed using a preexisting questionnaire developed by 

Borrie and Roggenbuck (2001).  The questionnaire was devised and reviewed by the 

researcher and colleagues.  Once revisions were made, the questionnaire was given to the 

Director of Operations at the North Carolina Outward Bound School where it was presented 

to the school�s program team for review.  The researcher addressed questions and concerns 

presented by the program team via a telephone conference call.  Several changes were made 

to the initial questionnaire.  Following these changes, the research instrument was reviewed 

by both the program team and the researcher�s committee.  Once the questionnaire was 

finalized, the program team agreed to the administration of the questionnaire to NCOBS 

participants during the summer 2003.   
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     Initially, administration of a pilot study was planned for early May 2003; however, due to 

personnel changes at NCOBS, the approval of the questionnaire was delayed and therefore, 

there was not enough time to conduct the pilot study.  Final acceptance of the questionnaire 

by Institutional Review Board and NCOBS occurred during the time of the originally 

scheduled pilot study. 

     In addition to the participant questionnaire, a separate instructor questionnaire was 

administered to one instructor per instructor team for each course.  The instructor 

questionnaire was used to compare responses between the instructors and participants to 

determine any similarities and/or differences.  Each of these questionnaires is described on 

the following pages. 

 

3.4.1 Participant Questionnaire Sections 

     The participant questionnaire was divided into four sections (Appendix 7.2).  Section one 

utilized a modified scale devised by Borrie and Roggenbuck (2001) to test the participant�s 

wilderness experience.  All wilderness experience scale items in Borrie and Roggenbuck�s 

(2001) study were found to be reliable with Alpha values of .63 or higher; therefore, all items 

were retained for use in the current study.  The tense for each item was changed from present 

to past tense to read more clearly.  A 5-point Likert scale ranging from 1=Strongly Disagree 

to 5=Strongly Agree (see Figure 3.2) was used instead of the original 9-point Likert scale for 

formatting and clarity. 
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Wilderness Experience 
Items 

Strongly
Disagree

 
Disagree

 
Neutral

 
Agree 

Strongly 
Agree 

I felt totally immersed in nature      
 I cared what time it was      

Figure 3.2. Sample Wilderness Scale Items 
 
 
    Section two used items developed by the researcher to test the participant�s Outward 

Bound experience.  This section used the same format as section one with a 5-point Likert 

scale.  A sample of the Outward Bound experience scale items is shown in Figure 3.3. 

 

Outward Bound  
Experience Items 

Strongly
Disagree

 
Disagree

 
Neutral 

 
Agree 

Strongly
Agree 

I didn�t feel safe in the natural 
environment 

     

I felt comfortable taking risks      
Figure 3.3. Sample Outward Bound Experience Scale Items 
 
 
     The third section of the questionnaire was designed to determine whether or not the 

participants knew that the instructors were carrying a satellite phone, and if so, how the 

participant discovered its presence.  Other questions addressed how many times the 

participants saw the phone in use and how many times the satellite phone was discussed with 

the instructors.  See Appendix 7.2 for an example of the questions. 

     The fourth section focused on demographics, course components, length of course, and 

the number of prior camping experiences.  See Appendix 7.2 for an example of the questions.  

 

3.4.2  Instructor Questionnaire Sections 

     The instructor questionnaire (Appendix 7.3) was developed to compare the information 

reported by the participants to actual accounts reported by the instructor.  The questionnaire 
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contained three parts: 1) instructions for the administration of the participant questionnaire, 

2) questions addressing the frequency of the use and discussion of the satellite phone, and 3) 

reasons for phone use and phone discussion.  One instructor from each instructor team was 

required to respond to the instructor questionnaire.  The instructor questionnaire was 

administered at the same time the participant questionnaires were completed. 

 

3.5 Collection of Data 

     NCOBS staff members were introduced to the research project at the staff training in May 

2003.  Staff training is a two-day event where all NCOBS staff members gather for updates 

on the school and course programming, safety and interpersonal skills training, and 

fellowship.  The research was described and staff members had the opportunity to ask 

questions pertaining to their roles in the research and how it would affect the course design 

and implementation. 

     Upon acceptance of the research project by NCOBS staff and administration, a schedule 

was devised that allowed the researcher to meet with instructors during pre-course planning 

meetings.  At each pre-course meeting instructors were guided through the research process 

in order to make sure there were no questions concerning the administration of the 

questionnaire.  Pre-course meetings occurred two to three days before the actual start of each 

course.  This gave the instructors, course directors, and program directors a chance to meet 

and plan the course design, components, and schedule for the participants assigned to their 

course.  The pre-course meeting also allowed time for the review of the instructions for 

administering the questionnaires and the instructor�s role in the research process.  Instructors 

and course directors were given the opportunity to ask questions regarding both the research 
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and the potential outcomes concerning the research.  A strong emphasis was placed on 

streamlining the data collection process so it would not interfere with the 

instructor/participant relationship.   

     Each instructor team was given an information packet (see Table 3.1) that included crew 

number, instructor names, and assigned group (experimental or control group).  The packets 

contained one sheet of white paper with the instructor research information (Appendix 7.4), 

which provided background, purpose, design, and contact information about the research; 

one sheet of blue paper (Appendix 7.5 or Appendix 7.6) containing directions to follow for 

each group (experimental and control); twelve yellow sheets containing the participant 

questionnaires (Appendix 7.2); one orange sheet containing the instructor questionnaire 

(Appendix 7.3); and one white sheet laminated with the phone script (Appendix 7.1) for 

experimental groups.   

 

Table 3.1.  Instructor Information Packet Contents 
Group Type 

 
Research 

Information 
Questionnaire

Directions 
Participant 

Questionnaire
Instructor 

Questionnaire 
Phone 
Script 

Experimental X X X X X 
Control X X X X  

 

     Questionnaires were completed on-site during the last night or final morning of the 

course, prior to departure.  The questionnaire typically took 10-15 minutes to complete and 

was administered at the same time the participants were completing other course evaluation 

materials.  To begin this process, the instructor was required to read the first section of the 

questionnaire (Appendix 7.2), which introduced the research with no mention of the satellite 

phone.  Unless the participant had prior knowledge of the sat phone, they answered the 
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questions on page one without any knowledge of the phone.  Turning to page two, they 

discovered the group was carrying a phone throughout the course.  The instructor asked the 

participants to answer the questions to the best of their ability.  If the participants had any 

questions concerning the questionnaire, the instructor encouraged the participant to answer 

the question(s) and/or follow directions listed on the questionnaire as best they could.  The 

instructor was encouraged by the researcher not to answer any questions from participants 

concerning the interpretation of items on the questionnaire in order to eliminate bias. 

     Both Course Directors and Instructors requested they personally administer the 

questionnaires to participants in order to avoid disruption of any final course debriefings.  

This request was supported by the investigator. 

     The completed questionnaires were collected at each base camp by the Course Directors 

and given to the investigator.  Upon collection of the questionnaires, the investigator met 

with both Course Directors and Instructors to follow up on the research design, discuss any 

problems, and make sure the research design was as unobtrusive as possible for both 

participants and staff.  Course impression sheets were also collected if they contained 

information regarding the research and how the phone affected the course. 

 

3.6 Treatment of Data  

     Once all the questionnaires were collected, they were coded and entered into the statistical 

software, Statistical Package for Social Sciences (SPSS) version 11.0.  Data were analyzed 

using three separate methods: scale confirmation (reliability and factor analysis), repeated 

measures ANOVA, and the multivariate General Linear Model (GLM).  
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     Factor analysis was conducted to reduce data and to evaluate relationships of variables in 

the scale items.  Reliability tests were conducted on wilderness experience scale items and 

Outward Bound experience scale items.  Scale items with unusually low alphas were 

removed from further analysis.  Repeated measures ANOVA was conducted on 

experimental1, experimental2, and control groups, wilderness experience scale items, and 

Outward Bound scale items to evaluate any statistical significance between the variables.  

Tukey HSD post-hoc tests were conducted on items that were statistically significant at the 

.05 level.  The GLM was conducted to test for statistically significant interaction between 

gender, age, and camping experience for experimental1, experimental2, and control groups, 

wilderness experience scale items, and Outward Bound scale items. 
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4.  ANALYSIS OF DATA 
 
     The purpose of the study was to evaluate the implications of satellite phone technology on 

a participant�s wilderness and North Carolina Outward Bound School experience.  

To achieve this goal, a research instrument was created that contained wilderness experience 

and Outward Bound experience scale items in addition to course and demographic 

information.  The research instrument was administered to 261 North Carolina Outward 

Bound School participants at the Table Rock and Cedar Rock base camps during summer 

2003.  The topics presented and discussed in this chapter will include: the profile of subjects 

and course descriptions, including demographics, control and experimental group analysis, 

data reduction (factor analysis and reliability tests), and analysis of variance and multivariate 

general linear model analyses for wilderness experience and Outward Bound experience 

factors. 

 

4.1  Course Descriptions 

     Data were collected from a total of 261 individuals participating in 26 different courses at 

two NCOBS base camps.  Table 4.1 shows over 40% of the courses took place at Cedar Rock 

(CR) while more than half (60%) were conducted at Table Rock (TR).   

     The course numbers were assigned by the administrative office of the North Carolina 

Outward Bound School (see Tables 4.1, 4.2, and 4.3).  Crews that shared the same course 

number were given letters at the end of the course number to differentiate crews for the 

administration of questionnaires.  For example, a course number with NTY323 had three 

different crews; therefore, the researcher gave each crew the letters A, B, and C, (NTY323A, 

NTY323B, and NTY323C) following the course number.  Typically, only one course number 
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was used per base camp.  For instance, NTY323 was only used at the Cedar Rock Base 

Camp; however, there was one exception with course number NRY493 which was divided 

into 5 crews; three at Cedar Rock with the course numbers NTY493A, NTY493B, and 

NTY493C, and two at Table Rock with the course numbers NRY493AT and NRY493BT; 

where �T� represented Table Rock. 

 

Table 4.1.  Number of Questionnaires Collected from NCOBS Participants 
Course Number Distributed Received Percentage Group Base Camp 
 (n=261) (n=261) of Total Type 
NRY353A 9 9 3.4 Control  Cedar Rock  
NRY353B 8 8 3.1 Experimental Cedar Rock   
NT333 12 12 4.6 Control Table Rock  
NRB363 8 8 3.1 Control  Cedar Rock  
NTY323A 10 10 3.8 Control  Table Rock  
NTY323B 12 12 4.6 Control  Table Rock  
NTY323C 10 10 3.8 Experimental  Table Rock  
NTY423A 12 12 4.6 Control  Table Rock  
NGY393A 12 12 4.6 Control  Cedar Rock  
NGY393B 10 10 3.8 Control  Cedar Rock  
NGY393C 9 9 3.4 Experimental  Cedar Rock  
NGY393D 9 9 3.4 Experimental  Cedar Rock  
NGY393E 12 12 3.6 Experimental  Cedar Rock  
NTQ463A 10 10 3.8 Control Table Rock  
NTQ463B 10 10 3.8 Experimental Table Rock  
NRY493A 11 11 4.2 Experimental Cedar Rock  
NRY493B 10 10 3.8 Experimental Cedar Rock  
NRY493C 9 9 3.4 Control Cedar Rock  
NRY513 11 11 4.2 Control Table Rock  
NRY493AT 10 10 3.8 Control Table Rock  
NRY493BT 7 7 2.7 Experimental Table Rock  
NTY533A 7 7 2.7 Experimental Table Rock  
NTY533B 11 11 5.2 Experimental Table Rock  
NTY533C 9 9 3.4 Control Table Rock  
NTY573A 11 11 4.2 Control Table Rock  
NTY573B 12 12 4.6 Experimental Table Rock 
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4.1.1 Course Information 

     Course length varied from 7-21 days.  The type of courses incorporated into the research 

included the Classic, Rocks, Rocks XT, Bike/Rocks, and Educator.  Each of these course 

types is defined in Appendix 7.7. 

 
 
     Table 4.2. Course Information, Including Age, Group Type, Length of Course, and 
Course Type 
Course Number Age of  Group    Length of   Course  
   Participants Type   Course (Days) Type 
NRY353A  14-17  Control   14  Rocks 
NRY353B  14-17  Experimental   14  Rocks 
NT333   21+  Control  7  Educator 
NRB363  16+  Control   14  Bike/Rocks 
NTY323A  14-17  Control   21  Classic 
NTY323B  14-17  Control   21  Classic 
NTY323C  14-17  Experimental   21  Classic 
NTY423A  14-17  Control   14  Rocks 
NGY393A  14-17  Control   21  Classic 
NGY393B  14-17  Control   21  Classic 
NGY393C  14-17  Experimental   21  Classic 
NGY393D  14-17  Experimental   21  Classic 
NGY393E  14-17  Experimental   21   Classic 
NTQ463A  14-17  Control  8  Rocks XT 
NTQ463B  14-17  Experimental  8  Rocks XT 
NRY493A  14-17  Experimental  21  Classic 
NRY493B  14-17  Experimental  21  Classic 
NRY493C  14-17  Control  21  Classic 
NRY513  16-17  Control  21  Rocks XT 
NRY493AT  14-17  Control  21  Classic 
NRY493BT  14-17  Experimental  21  Classic 
NTY533A  14-17  Experimental  14  Rocks 
NTY533B  14-17  Experimental  14  Rocks 
NTY533C  14-17  Control  14  Rocks 
NTY573A  14-17  Control  21  Classic 
NTY573B  14-17  Experimental  21  Classic 
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4.1.2 Course Components  

     Courses completed by participants contained one or more of the following components: 

backpacking, rock climbing, whitewater canoeing, ropes course, a service project, a personal 

challenge event (PCE), mountain biking, and a solo component (Table 4.3).  The Classic 

course incorporates the most components, whereas the others are variations on the Classic 

course.  Due to excessive rains during the summer 2003, certain river levels were too high to 

safely conduct whitewater canoeing; therefore, whitewater rafting was substituted for 

whitewater canoeing. 
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Table 4.3.  Course Components 
Course Number                                                Course Components 
 Backpacking Rock Whitewater   Ropes    Service   Personal Mountain Solo 
  Climbing Canoeing      Course   Project   Challenge Biking  
      Event 
     (PCE) 
NRY353A X X   X X X 
NRY353B X X  X X X 
NT333 X X  X X X X 
NRB363  X   X X X X  
NTY323A X X Rafting* X X X  X  
NTY323B X X X X X X  X 
NTY323C X X X X X X  X 
NTY423A X X  X X X  X 
NGY393A X X X   X  X 
NGY393B X X X  X X  X 
NGY393C X X X  X X  X 
NGY393D X X X  X X  X  
NGY393E X X X   X  X 
NTQ463A X X  X     
NTQ463B X X  X X    
NRY493A X X X  X X  X 
NRY493B X X X  X X  X 
NRY493C X X X X  X  X 
NRY513 X X   X X  X 
NRY493AT X X X  X X  X 
NRY493BT X X X X X X  X 
NTY533A X X  X  X  X 
NTY533B X X   X X  X 
NTY533C X X  X X X  X 
NTY573A X X X  X X  X 
NTY573B X X X X X X  X 
*Due to high water levels 
 

 
 

4.1.3 Course Length 
 

     The majority of the respondents completed courses that were 21 days in length (63.2%), 

as shown in Table 4.4.  Almost one-fourth (24.5%) participated in 14-day courses, while the 

remaining participants (12.3%) completed week-long courses. 
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Table 4.4.  Respondents by Course Length 
Course Length    Frequency   Percentage 
     (n=261)   (100%) 
21 Days    165    63.2 
14 Days    64    24.5 
8 Days     20    7.7 
7 Days     12    4.6  
 

4.2 Profile of Subjects 
 

     The participants in the study came from a variety of backgrounds, ages, experiences, and 

reasons for participating in their Outward Bound course.  Although the participants chose the 

time, length, and activities of their course, they were assigned to the course by the 

administrative offices of the North Carolina Outward Bound School.  The participants had no 

previous knowledge of the other participants or instructors prior to the start of their course. 

 

4.2.1   Participants 

     The age of the respondents ranged from 13 to 52 years.  The ages were divided into three 

groups following the age groups used by the NCOBS administrative offices for course 

enrollment.  Age group A (13-15 years of age) were considered �juniors�, age group B (16-17 

years of age) were considered �youth�, and age group C (18 years of age and older) were 

considered �adults� as shown in Table 4.5.   

 
 
Table 4.5.  Respondents by Age 
Age Group Age 

Range 
N Mean Median  Standard 

Deviation 
Percentage 
(100%) 

A 13-15 118 14.585 15.00 .528 46.1 
B 16-17 121 16.438 16.00 .498 47.3 
C 18+ 17 31.647 31.00 11.191 6.6 

 



 

 50

4.2.2 Gender of Respondents 

     Nearly two-thirds (64.6%) of the respondents to the questionnaires were males and one-

third were females (35.4%) as shown in Table 4.6.   

 
 
Table 4.6.  Respondents by Gender 
     Frequency   Percentage 
Gender     (n=257)   (100%) 
Males     166    64.6 
Females    91    35.4 
 
 
 

4.2.3  Ethnicity of Respondents 

     An overwhelming percentage of the respondents (77%) were White/Caucasian while other 

ethnic groups included Hispanic/Latino, Black/African American, Asian/Pacific Islander, and 

American Indian/Native American as Table 4.7 shows.   

 
 
Table 4.7. Respondents by Ethnicity 
Ethnicity     Frequency  Percentage 
      (n=252)  (100%) 
Hispanic/Latino    19   7.5 
Black/African American   23   9.1 
Asian/Pacific Islander    6   2.4 
American Indian/Native American  2   .8 
White/Caucasian    194   77.0 
Other      8   3.2 
 

 

4.2.4 Camping Experience of Respondents 

     Previous camping experience reported by respondents ranged from 0 to 50 times during 

the previous year (see Table 4.8).  Camping experiences were divided into four groups: A (0-
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5 times), B (6-10 times), C (11-15 times), and D (16-50 times).  Over a third of the 

respondents (38.6%) had no previous camping experience within the year prior to their 

course.  

 
 
Table 4.8.  Respondents� Camping Experience During the Previous Year 
Camping Experience  Experience Experience Frequency Percentage 
Groups    Range (days)   (n=249) (100%) 
A (n=210)   0-5   0  96  38.6 
      1  39  15.7 
      2  36  14.5 
      3  18  7.2 
      4  16  6.4 
      5  5  2.0 
B (n=24)   6-10   6  7  2.8 
      7  2  .8 
      8  1  .4 
      9  1  .4 
      10  13  5.2 
C (n=5)   11-15  11  1  .4 
      12  1  .4 
      13  1  .4 
      15  2  .8 
D (n=10)   16-50  16-20  3  1.2 
      21+  7  2.8   
 
 
 

4.3 Control and Experimental Groups 

     To collect relevant data, crews were divided into experimental and control groups.  Crews 

were assigned to the experimental or control group through a 50% stratified random sample.  

Crews were first grouped together by base camp, followed by course length.  Courses that 

included an unaccompanied final expedition were removed from the list due to the 

mandatory introduction of the satellite phone.  Instructors did not accompany the crew for a 

certain length of time, typically 2-3 days, at the end of the course and, therefore, were 
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required to educate the participants on the use of the satellite phone in the case of an 

emergency.  The unaccompanied final expedition was considered the �crowning 

achievement� for a crew and was offered only on adult courses at least 14 days in length, 

where participants are 18 years of age or older.  A 50% random sample was then taken from 

the list of courses and divided into experimental and control groups. 

     The group assignment was not completely random and therefore subject to threats to 

internal validity.  The 50% stratified random sample, or quasi-experimental design, was 

therefore the closest design to a true experimental design.   

     The number of experimental and control groups changed from the original research design 

of a 50/50 division between experimental and control groups to a 44/56 division between 

experimental and control groups in the initial research design.  Table 4.9 details the initial 

design of the study groups where 44% of the groups were designated as experimental and 

over half (55%) of the groups were control groups.  Change between the original research 

design and the initial research design was due to low course enrollment and staffing changes.  

Many courses were combined or dropped from the original administrative list and, therefore, 

skewed the 50/50 division between experimental and control groups. 

     The collected study groups became three groups 1) control, 2) experimental1 (E1), and 3) 

experimental2 (E2).  The E1 study group slightly decreased to 44.1% of the groups collected, 

whereas the control group decreased to almost one-third (28.7%).  The difference in 

percentage from the initial control group to the final control group was found in the E2 study 

group (27.2%).  The E2 study group consisted of students who discovered the existence of the 

satellite phone at some point throughout the course. 
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     One-way ANOVAs were conducted on the collected study groups to determine if the 

conditions were equivalent.  Comparisons were made using demographic information 

including age, gender, ethnicity, and camping experience.  Statistically significant differences 

at the .05 level were found for the variables age, gender, and camping experience among the 

three collected study groups control, experimental1, and experimental2.  The results from the 

hypotheses were re-tested using ANCOVAs, statistically controlling for the variables age, 

gender, and camping experience, however, the results did not change.  Therefore, the regular 

ANOVAs were reported. 

     Demographics for age, gender, ethnicity, and camping experience of the three study 

groups followed the same distribution as the study as a whole.   

 

Table 4.9.  Study Group Results 
Study Group Initial Group Percentage of Collected Percentage of  
 (n=261) Initial Total Groups Collected Total 
  (100%) (n=261) (100%) 
Control 145 55.6 74 28.4  
Experimental1 116 44.4 115 44.1  
Experimental2 0 0 72 27.6 
 
 
 

4.3.1 Experimental2 Group 
 
     Participants discovered the presence of satellite phones in a variety of ways.  Table 4.10 

details the reasons for some of the control groups becoming experimental2 groups. 
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Table 4.10. Reasons for Experimental2 Group 
Reason Frequency Percentage 
 (n=71) (100%) 
The instructor told you it was Outward Bound policy to  30 42.3 
     carry a satellite phone.   
You saw the instructor place a call. 20 28.2 
Another student told you the instructor was carrying  8 11.2 
     the phone. 
Participants initiated discussion prior to seeing or hearing 6 8.5 
     about the phone   
Participants felt the instructors were carrying a phone 3 4.2 
Participants had prior knowledge of the phone before the  2 2.8 
     course start  
You saw the phone when it was not in use. 1 1.4 
Participants overheard the instructors discussing the phone 1  1.4 
 

 

4.4     Data Reduction 

     Two separate factor analyses and reliability tests were conducted for data reduction: (1) 

for the wilderness experience scale items and (2) for the Outward Bound experience items.  

A cut-off value of .35 was established for each factor loading for both factor analyses.  

Through this process, four wilderness experience factors were identified: humility/care, 

oneness/simplicity, timelessness, and solitude.  In addition, two Outward Bound experience 

factors were determined: security and comfort level. 

 

4.4.1 Wilderness Experience Scale Items 

     Wilderness Experience Scale (WES) items were coded to reflect the 5-point Likert scale.  

All WES items were coded positively with values ranging from 1 to 5 (see Table 4.11).  

There were a total of 58 missing data for the 19 wilderness experience scale items out of the 

261 collected questionnaires.  Only three scale items accounted for more than 2 percent of 

the total missing values: �I felt totally immersed in nature,� �I was worried about the time,� 
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and �I felt like I was living like a pioneer.�  The missing values did not appear to be 

distributed in a particular pattern across individual items; therefore, the missing values 

excluded cases analysis by analysis.  Table 4.11 outlines the descriptive statistics for the 

wilderness experience items included in the sub-scales.  Table 4.13 indicates the item number 

that represents the correct wilderness experience scale item. 

 
 
Table 4.11. Descriptive Statistics for Wilderness Experience Scale Items 
 
Item # 

n Mean* Std. 
Deviation 

Variance Skewness Std. Error 

1 258 3.81 .881 .777 -.375 .152 
2 259 3.76 .865 .749 -.420 .151 
3 253 3.55 .965 .931 -.343 .153 
4 258 3.03 1.267 1.606 .007 .152 
5 256 2.46 1.178 1.387 .581 .152 
6 258 2.71 1.166 1.360 .236 .152 
7 255 3.12 1.085 1.178 -.114 .153 
8 258 3.74 1.079 1.164 -.675 .152 
9 259 3.24 1.226 1.503 -.220 .151 
10 257 3.03 1.089 1.187 -.026 .152 
11 260 2.94 1.045 1.093 .062 .151 
12 260 3.94 1.019 1.039 -.802 .151 
13 254 3.74 1.034 1.069 -.552 .153 
14 257 2.94 1.061 1.125 .058 .152 
15 259 3.64 1.056 1.116 -.584 .151 
16 261 4.11 .759 .576 -.614 .151 
17 258 3.88 .892 .796 -.731 .152 
18 261 3.91 .888 .788 -.557 .151 
19 260 4.13 .778 .605 -.869 .151 

*1= Strongly Disagree, 2= Disagree, 3= Neutral, 4= Agree, 5= Strongly Agree 

     

     A scree plot (Figure 4.1) was used in conjunction with the Table 4.12 to determine the 

number of factors to be retained.  The scree plot shows WES items leveling off, following 

component 3 where the eigenvalue is greater than 1, suggesting it acceptable to retain each of 

the 3 factors.  Table 4.12 suggests retaining 6 factors as the first 6 factors have initial 
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eigenvalues greater than 1.  However, factors 5 and 6 account for less than 6% of the 

variance.  To complement Borrie and Roggenbuck (2001), 4 factors were retained accounting 

for a total variance of over 54%.  Although a six-factor solution would account for more 

variance, the study was exploratory in nature and used factor analysis to develop reliable and 

valid scales to measure the wilderness experience. The researcher was more interested in the 

development of scales rather than the complete description of variance. Both three-factor and 

six-factor factor analyses and ANOVAs are shown in Appendix 7.8-7.9 for comparisons to  

the four-factor analysis. 
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Figure 4.1.  Wilderness Experience Scale Items Scree Plot 
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Table 4.12. Total Variance Explained for Initial Component Extraction for Wilderness 
Experience Scale Items 
 Initial 

Eigen-
values  

  Extraction 
Sums of 
Squared 
Loadings 

  Rotation 
Sums of 
Squared 
Loadings 

Item # Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total 

1 5.542 29.166 29.166 5.542 29.166 29.166 3.468 
2 2.153 11.331 40.497 2.153 11.331 40.497 2.717 
3 1.419 7.470 47.967 1.419 7.470 47.967 2.135 
4 1.321 6.952 54.919 1.321 6.952 54.919 2.115 
5 1.126 5.926 60.845     
6 1.004 5.285 66.130     
7 .827 4.351 70.481     
8 .732 3.855 74.336     
9 .692 3.642 77.978     
10 .602 3.170 81.148     
11 .593 3.120 84.268     
12 .577 3.036 87.304     
13 .490 2.581 89.885     
14 .383 2.014 91.899     
15 .373 1.962 93.861     
16 .349 1.839 95.700     
17 .302 1.592 97.292     
18 .283 1.490 98.782     
19 .231 1.218 100.00     

Extraction Method: Principal Component Analysis. 
 
 

4.4.2  Wilderness Experience Scale Items Factor Analysis 

     The four-factor loadings are shown in Table 4.13 where the principle component 

extraction was used with a Varimax rotation.  For easier interpretation, loadings under .35 

were not shown.  Only two items loaded on two factors: �I felt a special closeness with 

nature,� which loaded on factors 1 and 2, and �I felt totally immersed in nature,� which 

loaded on factors 2 and 4.  Table 4.13 describes the items which loaded the highest on the 

four factors listed.   
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Table 4.13. Rotated Component Matrix for the Four-Factor Initial Component Extraction 
for Wilderness Experience Scale Items  

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
     a. Rotation converged in 5 iterations. 
 
 

4.4.3  Wilderness Experience Scale Items Reliability 
 
     Reliability analysis of the WES items is shown in Table 4.14.  Cronbach�s alpha for the 

sub-scales correspond with the findings presented by Borrie and Roggenbuck (2001) with 

alpha values ranging from .682 to .796.  The results from the reliability analysis suggested 

retaining all the sub-scale items; therefore, no items were deleted from further analysis.   

 

 Factor    
 
#) Item                                                    Label 

1 
Humility/ 
Care 

2 
Oneness/ 
Simplicity 

3 
Time- 
lessness 

4 
Solitude 

1) I felt a part of wild nature  .531   
2) I felt a special closeness with nature  .592   
3) I felt totally immersed in nature  .546   
4) I cared what time it was   .727  
5) I was worried about the time   .771  
6) I cared what time it was when I ate   .728  
7) I felt I was living like a pioneer  .462   
8) I felt the simplicity of life on this trip  .765   
9) I felt that life was simple  .711   
10) I felt connected with times long ago .575    
11) I was feeling the heartbeat of the earth .636    
12) I was in awe of nature�s creation .767    
13) I felt humbled by all of nature around me .776    
14) I felt insignificant in the glory of nature .467    
15) The environment seemed free of human-   

made noise 
   .745 

16) I felt the tranquility and peacefulness of 
this place 

   .619 

17) I felt the silence of the environment    .735 
18) I felt I wanted to care for this place .629    
19) I wanted to behave properly towards this    

place 
.647    



 

 59

Table 4.14.  Reliability Analysis of Wilderness Experience Scale Items 
   Scale   
 
Item 

 
Mean* 

Std.  
Dev 

Item-total 
Correlation 

Variance 
If 
Deleted 

Alpha 
If 
Deleted 

Humility/Care 
 (n= 246, Alpha= .7960) 

     

     I felt connected with times long ago 3.0285 1.0819 .5132 16.0491 .7728 
     I was feeling the heartbeat of the earth 2.9350 1.0478 .5697 15.8218 .7612 
     I was in awe of nature�s creation 3.9350 1.0241 .6156 15.6340 .7521 
     I felt humbled by all of nature around me 3.7358 1.0338 .6158 15.5748 .7520 
     I felt insignificant in the glory of nature 2.9431 1.0443 .3596 17.4408 .8014 
     I felt I wanted to care for this place 3.9024 .8936 .5126 17.0830 .7726 
     I wanted to behave properly towards this 
          place 

4.1260 .7801 .5249 17.6220 .7727 

Oneness/Simplicity  
(n= 239, Alpha= .7582) 
     I felt a part of wild nature 

 
3.8368 

 
.8615 

 
.4764 

 
13.2941 

 
.7303 

     I felt a special closeness with nature 3.7490 .8622 .6156 12.5284 .6987 
     I felt totally immersed in nature 3.5565 .9592 .4764 12.8349 .7291 
     I felt I was living like a pioneer 3.1172 1.0744 .3688 13.0156 .7588 
     I felt the simplicity of life on this trip 3.7322 1.0979 .6320 11.1835 .6840 
     I felt that life was simple 3.2594 1.2263 .4798 11.5293 .7334 
Timelessness  
(n= 251, Alpha= .7019) 

     

     I cared what time it was 3.0120 1.2727 .5533 3.8302 .5659 
     I was worried about the time 2.4462 1.1662 .6250 3.9494 .4776 
     I cared what time it was when I ate 2.7012 1.1774 .3931 4.7932 .7566 
Solitude (n= 256, Alpha= .6828)      

The environment seemed free of human 
     made noise 

3.6445 1.0565 .4340 2.1294 .7028 

I felt the tranquility and peacefulness of  
     this place 

4.1133 .7611 .5466 2.6502 .5524 

 I felt the silence of the environment 3.8828 .8955 .5448 2.3019 .5268 
*1= Strongly Disagree, 2= Disagree, 3= Neutral, 4= Agree, 5= Strongly Agree 

 
     Table 4.15 shows the factor correlation matrix for the wilderness experience factors.  The 

coefficients indicated a weak to moderate relationship between the factors and therefore are 

independent of each other.  A one-way ANOVA was conducted on the factors. 

 
Table 4.15. Wilderness Experience Factor Correlation Matrix 

Factor Humility/ 
Care 

Oneness/ 
Simplicity 

Timelessness Solitude 

 Humility/Care 1.00    
 Oneness/Simplicity .5394 1.00   
 Timelessness -.0683 -.1320 1.00  
 Solitude .4239 .4509 -.2095 1.00 
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4.4.4   Wilderness Experience Factor ANOVA 
 

     The one-way ANOVA for wilderness experience factors is shown in Table 4.16.  The 

wilderness experience factors were the dependent variables and the participant�s knowledge 

of the satellite phone (the test variable) was the independent variable.  The variable 

timelessness was statistically significant (.032) at the .05 level; therefore, we are able to 

reject Null Hypothesis 4, that there will be no statistically significant difference in wilderness 

experience between participants with knowledge of the satellite phone and participants who 

have no knowledge of the phone.  

 
 
Table 4.16. Four-Factor ANOVA for Wilderness Experience Factors 
Factor n Df F Sig. 
Humility/Care 246 2 1.372 .255 
Oneness/Simplicity 239 2 2.820 .062 
Timelessness 251 2 3.485 .032* 
Solitude 256 2 .553 .576 

*Significance at p=0.05. 
 
     

     Because this study was exploratory in design, post hoc tests were conducted on wilderness 

experience factors that were not statistically significant in addition to factors that were 

statistically significant (see Table 4.17).  The researcher felt it was important to explore 

multiple comparisons between the non-significant dependent and independent variables to 

guide future research.  Comparisons were analyzed between the control and E1 groups, 

control and E2 groups, and E1 and E2 groups.  Statistically significant differences at the .05 

level were shown for the oneness/simplicity factor (.049) between control and E2 group.  The 

control group, those who did not know about the presence of a phone, described a greater 

feeling of oneness/simplicity than the E2 group, those who found out about the satellite phone 
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due to various circumstances.  This finding is supportive of previous literature addressing the 

implications of communication technology.  Statistically significant differences at the .05 

level were shown for the timelessness factor (.037) between E1 and E2 groups.  The E1 group, 

those who were told about the satellite phone at the beginning of the course, described a 

greater feeling of timelessness than the E2 group, those who found out about the satellite 

phone due to various circumstances.  This finding is also supportive of previous literature 

concerning the implications of communication technology.  It suggests the more often the 

phone was present, either physically or hypothetically in conversation, the greater impact it 

has on the participant�s wilderness experience, in this instance, timelessness.  

 
 
Table 4.17. Multiple Comparisons for Wilderness Experience Factors 
   Control 

vs. Exp1 
Control 
vs. Exp2 

Exp1  
vs. Exp2 

Factor n F Sig. Sig. Sig. 
Humility/Care 246 1.372 .772 .656 .224 
Oneness/Simplicity 239 2.820 .322 .049* .473 
Timelessness 251 3.485 .993 .084 .037* 
Solitude 256 .553 .889 .550 .772 

*Significance at p=0.05. 
 

 
 

4.4.5  Outward Bound Experience Scale Items 
 

     The Outward Bound Experience Scale (OBES) items were coded to reflect the 5-point 

Likert scale.  The items were given values from 1 to 5.  Four of the items were worded 

negatively; therefore, the items were coded in reverse before being analyzed.  For example, if 

a participant gave a value of 2 for a negatively worded item, the researcher then coded that 

item as a 4 to be consistent with positively worded items.  Other values given for negatively 
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worded items were coded as follows: 1=5, 2=4, 3=3, 4=2, and 5=1.  Positively worded items 

were coded as their face value from 1 to 5 to reflect the likert scale. 

     There were a total of 12 missing data for the 8 OBES items out of the 261 collected 

questionnaires.  Only one scale item accounted for more than 1 percent of the total missing 

values: �I felt relaxed throughout most of the course.�  The missing values did not appear to 

be distributed in a particular pattern; therefore, the missing values excluded cases analysis by 

analysis.  Table 4.18 gives the descriptive statistics for the OBES items included in the sub-

scales.  Table 4.20 indicates the item number that represents the correct Outward Bound 

experience scale item. 

 

Table 4.18. Descriptive Statistics for Outward Bound Experience Scale Items 
Item # N Mean* Std. Deviation Variance Skewness Std. Error 
1 259 3.93 .779 .608 -.670 .151 
2 260 4.16 .873 .761 -1.304 .151 
3 259 4.10 .801  .641 -.914 .151 
4 261 3.80 1.105 1.222 -.821 .151 
5 259 4.02 .936 .875 -1.134 .151 
6 260 4.10 .789 .623 -.939 .151 
7 257 3.49 1.087 1.181 -.565 .152 
8 261 4.03 1.083 1.172 -1.061 .151 

*1= Strongly Disagree, 2= Disagree, 3= Neutral, 4= Agree, 5= Strongly Agree 

      

     A scree plot (Figure 4.2) was used in conjunction with the Table 4.19 to determine the 

number of factors to be retained.  The scree plot shows the plot leveling off after component 

2 where the eigenvalue is well above 1.  This finding suggests retaining 2 factors.  The 2-

factor solution accounted for a total variance of over 47%.  As mentioned previously, this 

study used exploratory factor analysis to develop reliable and valid scales to measure the 

Outward Bound experience; therefore, the researcher was more interested in the development 
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of scales rather than the complete description of variance and as a result, decided not to retain 

more than 2 factors.  
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Figure 4.2.  Outward Bound Experience Scale Items Scree Plot 
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Table 4.19. Total Variance Explained for Initial Component Extraction for Outward 
Bound Experience Scale Items 

 Initial 
Eigen-
values  

  Extraction 
Sums of 
Squared 
Loadings 

  Rotation 
Sums of 
Squared 
Loadings 

Item # Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total 

1 2.606 32.572 32.572 2.606 32.572 32.572 2.409 
2 1.227 15.343 47.915 1.227 15.343 47.915 1.424 
3 .928 11.606 59.521     
4 .858 10.724 70.245     
5 .753 9.407 79.652     
6 .644 8.050 87.702     
7 .507 6.333 94.035     
8 .477 5.965 100.00     

Extraction Method: Principal Component Analysis. 
 

 

4.4.6  Outward Bound Experience Scale Items Factor Analysis 

     The two-factor loadings are shown in Table 4.20 where the principal component 

extraction was used with a Varimax rotation.  For easier interpretation, loadings under .35 

were not shown.  Only two items loaded on both factors: �I felt safe when taking on a new 

challenge� and �I didn�t feel comfortable being out of doors.�  Table 4.20 describes the items 

which loaded the highest on the two factors.  The two factors were given labels that best 

describe the items that load on each factor: security and comfort level. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 65

Table 4.20. Rotated Component Matrix for the Initial Component Extraction  
for Outward Bound Experience Scale Items   
 Factor  
 
#) Item                                                                   Label 

1 
Security 

2 
Comfort 
Level 

1) I was able to cope with stressful situations .706  
2) I didn�t feel safe in the natural environment .572  
3) I felt comfortable taking risks .670  
4) I didn�t feel removed from society  -.743 
5) I didn�t feel self-reliant .625  
6) I felt safe when taking on a new challenge .599  
7) I felt relaxed throughout most of the course  .706 
8) I didn�t fell comfortable being out of doors .508  

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
     a. Rotation converged in 3 iterations. 
 
 

4.4.7  Outward Bound Experience Scale Items Reliability 

     Reliability analysis of the OBES items is shown in Table 4.21.  Cronbach�s alpha was 

determined for the sub-scales.  The alpha value for the factor �security� was .6975.  Results 

from the reliability analysis for the factor �security� suggested retaining all the sub-scale 

items; therefore, no items were deleted from further analysis.  The factor �comfort level� 

contained only two factors; therefore, the reliability analysis did not prove beneficial for 

determining which sub-scale items should be retained or eliminated.  However, analysis of 

the factor loadings suggested eliminating the single item �I didn�t feel removed from society� 

since it loaded negatively.  The negative loading suggested the item was coded incorrectly, 

however, further inspection of the item proved it was coded correctly and therefore 

eliminated from the factor �comfort level�.   
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Table 4.21.  Reliability Analysis of Outward Bound Experience Scale Items 
   Scale   
 
Item  

 
Mean* 

Std.  
Dev 

Item-total 
Correlation 

Variance 
If Deleted 

Alpha If 
Deleted 

Security (n=256, Alpha=.6975)          
     I was able to cope with stressful 
          situations 

3.9297 .7840 .4551 8.3206 .6507 

     I didn�t feel safe in the natural 
          environment 

4.1758 .8566 .4241 8.1816 .6587 

     I felt comfortable taking risks 4.1094 .7944 .4815 8.1749 .6425 
     I didn�t feel self-reliant 4.0352 .9303 .3766 8.1303 .6752 
     I felt safe when taking on a new 
          challenge 

4.1094 .7795 .4565 8.3318 .6504 

     I didn�t feel comfortable being out of 
          doors 

4.0391 1.0730 .4106 7.4390 .6699 

Comfort Level (n=257, Alpha=-.4683)      
     I didn�t feel removed from society 3.4942 1.0866 -.1897 1.2198  
     I felt relaxed throughout most of the 
          course 

3.8054 1.1045 -.1897 1.1806  

*1= Strongly Disagree, 2= Disagree, 3= Neutral, 4= Agree, 5= Strongly Agree 

    

     Table 4.22 shows the factor correlation matrix for the Outward Bound experience factors.  

The coefficients indicated a weak relationship between the factors and, therefore, are 

independent of each other.  A one-way ANOVA was conducted on the factors. 

 
 
Table 4.22. Outward Bound Experience Factor Correlation Matrix 
Factor Solitude Comfort Level 
 Solitude 1.00  
 Comfort Level .3473 1.00 

 
 
 

4.4.8  Outward Bound Experience Factor ANOVA 

     The analysis of variance for multiple comparisons is shown in Table 4.23 for the Outward 

Bound experience factors.  The Outward Bound experience factors were the dependent 

variables and the participant�s knowledge of the satellite phone (the test variable) was the 

independent variable.   None of the factors proved significant at the .05 level; therefore, we 
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failed to reject Null Hypotheses 1, 2, and 3, that there will be no significant differences in 

Outward Bound experiences between participants with knowledge of the satellite phone and 

participants who have no knowledge of the phone.   

 
 
Table 4.23. Two-Factor ANOVA for Outward Bound Experience Factors 
Factor n df F Sig. 
Humility/Care 256 2 1.393 .250 
Oneness/Simplicity 257 2 .880 .416 

*Significance at p=0.05. 
 
      

     Because this study was exploratory in design, post hoc tests were conducted on Outward 

Bound experience factors even though they were not statistically significant (see Table 4.24).  

The researcher felt it was important to explore multiple comparisons between the non-

significant dependent and independent variables to guide future research.  Comparisons were 

analyzed between the control and E1 groups, control and E2 groups, and E1 and E2 groups.  

Statistically significant differences at the .05 level were not found for any of Outward Bound 

experience factors.   

 
 
Table 4.24. Multiple Comparisons for Outward Bound Experience Factors 
   Control 

vs. Exp1 
Control 
vs. Exp2 

Exp1  
vs. Exp2 

Factor n F Sig. Sig. Sig. 
Solitude 256 1.393 .752 .226 .509 
Comfort Level 257 .880 .623 .395 .866 

*Significance at p=0.05. 
 
 
     Again, due to the exploratory nature of the study, analysis of variance for multiple 

comparisons was conducted on individual Outward Bound experience scale items.  Table 
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4.25 shows the results from the multiple comparisons.  Although none of the items proved 

significant at the .05 level, the item �I was able to cope with stressful situations� had a value 

of .051 between the control and experimental2 groups.  If the p-value was increased to .10 

because of the exploratory nature of the study, the scale item would be significant.  The E2 

group, participants who found out about the satellite phone due to various circumstances, had 

a greater ability to cope with stressful situations than the control group, participants who did 

not know about the presence of a phone.  This finding is supportive of previous literature 

concerning communication technology stating visitors who know or use a communication 

device are able to cope with stressful situations more easily than visitors without 

communication devices.  The presence of a phone allows participants to cope with stressful 

situations better than if a phone were not available. 

 
 
Table 4.25.  Multiple Comparisons for Outward Bound Experience Scale Items  
   Control 

vs. 
Exp1 

Control 
vs. 
Exp2 

Exp1  
vs. 
Exp2 

Factor n F Sig. Sig. Sig. 
I was able to cope with stressful situations 259 2.977 .748 .051 .151 
I didn�t feel safe in the natural environment 260 .861 .390 .721 .893 
I felt comfortable taking risks 259 1.477 .423 .218 .823 
I didn�t feel removed from society 261 .384 .926 .661 .828 
I didn�t feel self-reliant 259 .038 .981 .960 .993 
I felt safe when taking on a new challenge 260 2.222 .941 .134 .176 
I felt relaxed throughout most of the course 257 .880 .623 .395 .866 
I didn�t fell comfortable being out of doors 261 .218 .990 .887 .793 

*Significance at p=0.05. 
 
 

4.5  Further Analysis 
 

     A multivariate general linear model (GLM) was conducted on the participants� gender, 

age, and camping experience for the control group, E1 group, and E2 group (the test variable, 
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knowledge of phone) on wilderness experience factors and Outward Bound experience 

factors.  The multivariate GLM describes the effects of independent variables on the 

wilderness experience factors and Outward Bound experience factors, and more importantly, 

tests for interaction between the two independent variables on the factors. 

 

4.5.1 Wilderness Experience Factor Multivariate GLM 

     The independent variables �gender� and �knowledge of phone� were tested on the 

wilderness experience factors.  Table 4.26 indicates a statistical significance found for 

�gender� on �humility/care�.  Females answered higher on �humilty/care� items than males.  

There was also statistical significance found for �knowledge of phone� on 

�oneness/simplicity� with the E2 group answering higher than control and E1 groups.  There 

was no significant interaction found between �gender� and �knowledge of phone� on the 

wilderness experience factors.    
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Table 4.26.  Tests of Between-Subjects Effects of Gender and Knowledge of phone for 
Wilderness Experience Factors 

Subjects Factors df F Sig. 
Gender Humility/Carea 1 4.837 .029* 
 Oneness/Simplicityb 1 1.576 .211 
 Timelessnessc 1 2.930 .088 
 Solituded 1 1.386 .240 
Knowledge of Phone Humility/Care 2 1.883 .155 
 Oneness/Simplicity 2 3.114 .047* 
 Timelessness 2 .878 .417 
 Solitude 2 .601 .549 
Gender and Knowledge of 
Phone 

Humility/Care 2 .395 .674 

 Oneness/Simplicity 2 .134 .875 
 Timelessness 2 .807 .448 
 Solitude 2 .562 .571 

a. R2 = .036 (Adjusted R2 = .013) 
b. R2 = .043 (Adjusted R2 = .020) 
c. R2 = .042 (Adjusted R2 = .019) 
d. R2 = .019 (Adjusted R2 = -.004) 
*Significance at p=0.05.    
 
 

     The independent variables �age� and �knowledge of phone� were tested on the wilderness 

experience factors.  Table 4.27 indicates a statistical significance found for �age� on 

�oneness/humility�.  Adults (18 years of age and older) answered higher than participants 14-

15 and 16-17 years of age.  There was no statistical significance found for �knowledge of 

phone� on wilderness experience factors.  Furthermore, there was no significant interaction 

found between �age� and �knowledge of phone� on the wilderness experience factors.    
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Table 4.27.  Tests of Between-Subjects Effects of Age and Knowledge of Phone for 
Wilderness Experience Factors 

Subjects Factors df F Sig. 
Age Humility/Carea 16 1.090 .367 
 Oneness/Simplicityb 16 1.913 .021* 
 Timelessnessc 16 1.296 .203 
 Solituded 16 .723 .768 
Knowledge of Phone Humility/Care 2 .796 .453 
 Oneness/Simplicity 2 .104 .901 
 Timelessness 2 .410 .664 
 Solitude 2 .008 .992 
Age and Knowledge of 
Phone 

Humility/Care 8 1.105 .362 

 Oneness/Simplicity 8 1.129 .346 
 Timelessness 8 .589 .786 
 Solitude 8 .928 .494 

a. R2 = .130 (Adjusted R2 = .009) 
b. R2 = .196 (Adjusted R2 = .084) 
c. R2 = .127 (Adjusted R2 = .006) 
d. R2 = .101 (Adjusted R2 = -.024) 
*Significance at p=0.05. 

 
      

     The independent variables �camping experience� and �knowledge of phone� were tested 

on the wilderness experience factors.  Table 4.28 indicates there was no statistical 

significance found for �camping experience,� �knowledge of phone,� and no significant 

interaction between �camping experience� and �knowledge of phone� on the wilderness 

experience factors.   
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Table 4.28.  Tests of Between-Subjects Effects of Camping Experience and Knowledge of 
Phone for Wilderness Experience Factors 

Subjects Factors df F Sig. 
Camping Experience Humility/Carea 19 1.254 .220 
 Oneness/Simplicityb 19 .778 .731 
 Timelessnessc 19 1.475 .100 
 Solituded 19 1.579 .066 
Knowledge of Phone Humility/Care 2 .606 .546 
 Oneness/Simplicity 2 2.107 .125 
 Timelessness 2 .727 .485 
 Solitude 2 1.618 .201 
Camping Experience and 
Knowledge of Phone 

Humility/Care 13 1.239 .255 

 Oneness/Simplicity 13 .398 .969 
 Timelessness 13 1.098 .364 
 Solitude 13 .949 .504 

a. R2 = .205 (Adjusted R2 = .046) 
b. R2 = .149 (Adjusted R2 = -.020) 
c. R2 = .217 (Adjusted R2 = .061) 
d. R2 = .225 (Adjusted R2 = .071) 
*Significance at p=0.05. 

 

 
4.5.2  Outward Bound Experience Factor Multivariate GLM 

 
     The independent variables �gender� and �knowledge of phone� were tested on the Outward 

Bound experience factors.  Table 4.29 indicates there was no statistical significance found for 

�gender,� �knowledge of phone,� and no significant interaction between �gender� and 

�knowledge of phone� on the Outward Bound experience factors. 
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Table 4.29.  Tests of Between-Subjects Effects of Gender and Knowledge of Phone for 
Outward Bound Experience Factors 

Subjects Factors df F Sig. 
Gender Solitudea 1 .384 .536 
 Comfort Levelb 1 1.916 .168 
Knowledge of Phone Solitude 2 .522 .594 
 Comfort Level 2 .390 .677 
Gender and Knowledge of Phone Solitude 2 .115 .892 
 Comfort Level 2 .042 .958 

a. R2 = .010 (Adjusted R2 = -.010) 
b. R2 = .014 (Adjusted R2 = -.006) 
*Significance at p=0.05. 

 
     

     The independent variables �age� and �knowledge of phone� were tested on the Outward 

Bound experience factors.  Table 4.30 indicates there was no statistical significance found for 

�age,� �knowledge of phone,� and no significant interaction between �age� and �knowledge of 

phone� on the Outward Bound experience factors. 

 
 
Table 4.30.  Tests of Between-Subjects Effects of Age and Knowledge of Phone for 
Outward Bound Experience Factors 

Subjects Factors df F Sig. 
Age Solitudea 17 .722 .779 
 Comfort Levelb 17 .519 .942 
Knowledge of Phone Solitude 2 .591 .555 
 Comfort Level 2 .161 .851 
Age and Knowledge of Phone Solitude 8 1.287 .251 
 Comfort Level 8 1.026 .417 

a. R2 = .114 (Adjusted R2 = .005) 
b. R2 = .068 (Adjusted R2 = -.047) 
*Significance at p=0.05. 
 

      

     The independent variables �camping experience� and �knowledge of phone� were tested 

on the Outward Bound experience factors.  Table 4.31 indicates there was no statistical 

significance found for �camping experience,� �knowledge of phone,� and no significant 
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interaction between �camping experience� and �knowledge of phone� on the Outward Bound 

experience factors. 

 
 
Table 4.31.  Tests of Between-Subjects Effects of Camping Experience and Knowledge of 
Phone for Outward Bound Experience Factors 

Subjects Factors df F Sig. 
Camping Experience Solitudea 22 1.440 .099 
 Comfort Levelb 22 1.016 .446 
Knowledge of Phone Solitude 2 1.650 .195 
 Comfort Level 2 .856 .426 
Camping Experience and 
Knowledge of Phone 

Solitude 15 .916 .547 

 Comfort Level 15 1.406 .147 
a. R2 = .189 (Adjusted R2 = .031) 
b. R2 = .182 (Adjusted R2 = .023) 
*Significance at p=0.05. 

 
 

4.6 Summary  
 

     This chapter presented the data and results from the data collected at the North Carolina 

Outward Bound School during the summer 2003.  Almost two-thirds (63%) of the courses 

were 21 days in length.  The majority of participants were 16 years of age (47%), male 

(65%), white/Caucasian (77%), and had not been camping during the year prior to their 

course (39%).  Further analysis of wilderness and Outward Bound experience item scales 

were used to measure the participants� experiences.  One-way ANOVA tests were conducted 

for the wilderness and Outward Bound experience factors.  Only one factor among 

wilderness and Outward Bound experience factors, �timelessness,� was statistically 

significant at the .05 level.  Therefore, we are able to reject Null Hypothesis 4, that there will 

be no statistically significant difference in wilderness experience between participants with 

knowledge of the satellite phone and participants who have no knowledge of the phone.  
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     Finally, multivariate GLM tests were conducted to test for interaction on the participants� 

gender, age, and camping experience for the control group, E1 group, and E2 group on 

wilderness experience factors and Outward Bound experience factors. The GLM tests did not 

find any significant interactions among the variables, wilderness and Outward Bound 

experience factors. 
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5. SUMMARY, RECOMMENDATIONS, AND CONCLUSIONS 

     The purpose of the study was to evaluate the implications of satellite phone technology on 

a participant�s wilderness and North Carolina Outward Bound School experience.  This 

chapter will summarize the study procedures, research findings and conclusions; discuss the 

implications of the findings; and make recommendations for future studies. 

 

5.1 Summary of Procedures 

     The study was conducted at the North Carolina Outward Bound School�s (NCOBS) Table 

Rock and Cedar Rock base camps during the summer 2003.  The sample size consisted of 

261 respondents among 26 crews.  Data were collected by administering a 2-page 

questionnaire at the end of each course, along with standard end-of-course evaluations.  The 

research questionnaire contained scales measuring wilderness experience items developed by 

Borrie and Roggenbuck (2001).  Additional scales items were developed by the researcher to 

measure the participant�s Outward Bound experience. 

     In order to collect relevant data, crews were first grouped together by length of course, 

and then randomly assigned as a control or experimental group.  Control group members had 

no knowledge that their instructors were carrying a satellite phone, whereas the experimental 

groups had knowledge their instructors were carrying a satellite phone.  Experimental group 

instructors read a pre-developed �script� that described the satellite phone and its use to 

participants during the first 24 hours of the course.   
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5.2 Summary of Research Findings 

     The analysis of data revealed statistically significant findings for the �timelessness� factor 

concerning the participants� wilderness experiences.  It included valuable information for the 

participants� experience items relating to risk, safety, and coping ability.  Demographic 

information revealed over half of the participants were male (64.6%), over three-fourths were 

White/Caucasian (77%), and over one-third (38.6%) had no previous camping experience 

during the year prior to their course.   

    The experimental groups changed from the initial research design from one to two groups.  

The collected study groups became three groups: 1) control (28.4%), 2) experimental1 (E1) 

(44.1%), and 3) experimental2 (E2) (27.6%).  The E2 study group consisted of students who 

discovered the existence of the satellite phone at some point during the course, making the 

study a quasi-experiment. 

 

5.2.1  Hypotheses Addressed by the Study 

     The four hypotheses were used to develop the study. The following section states the 

findings as they relate directly to each hypothesis.   

     Null Hypothesis1: �There will be no significant difference in risk-taking between 

participants who have knowledge of the satellite phone and those with no knowledge of the 

phone. 

     The one-way ANOVA used to analyze the data found no statistically significant 

difference between the participants with knowledge of the satellite phone and those who had 

no knowledge of the phone; therefore, we failed to reject the null hypothesis concerning 

comfort in taking risks.  The individual item on the Outward Bound experience scale that 
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addressed risk taking grouped in factor �Security� and loaded the second highest among the 

factors; however, when exploratory analysis of individual items was conducted using a one-

way ANOVA, no significant difference was found at the .05 level. 

     Null Hypothesis2: �There will be no significant difference in the perception of safety 

between participants who have knowledge of the satellite phone and those with no 

knowledge of the phone.� 

     The one-way ANOVA used to analyze the data found no statistically significant 

difference between the participants with knowledge of the satellite phone and those who had 

no knowledge of the phone; therefore, we failed to reject the null hypothesis concerning the 

participant�s feeling of safety.  Two items on the Outward Bound experience scale addressed 

safety.  The two items grouped in factor �Security� and loaded fourth and fifth among the 

factors; however, when exploratory analysis of individual items was conducted using a one-

way ANOVA, no statistically significant difference was found at the .05 level. 

     Null Hypothesis3: �There will be no significant difference in coping with stressful 

situations between participants who have knowledge of the satellite phone and those with no 

knowledge of the phone.� 

     The one-way ANOVA used to analyze the data found no statistically significant 

difference between the participants with knowledge of the satellite phone and those who had 

no knowledge of the phone; therefore, we failed to reject the null hypothesis concerning the 

participant�s ability to cope with stressful situations.  The individual item on the Outward 

Bound experience scale that addressed the participant�s ability to cope with stressful 

situations grouped in factor �Security� and loaded the highest among the factors; however, 
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when exploratory analysis of individual items was conducted using a one-way ANOVA, no 

statistically significant difference was found at the .05 level. 

     Null Hypothesis4: �There will be no significant difference in the wilderness experience 

between participants with knowledge of the satellite phone and participants who have no 

knowledge of the phone.� 

     The one-way ANOVA used to analyze the data found there was a statistically significant 

difference between the participants with knowledge of the satellite phone and those who had 

no knowledge of the phone; therefore, we rejected the null hypothesis concerning the 

participant�s wilderness experience.  Statistically significant differences at the .05 level were 

shown for the oneness/simplicity factor (.049) between control and E2 group.  The control 

group, participants who did not know about the presence of a phone, described a greater 

feeling of oneness/simplicity than the E2 group, participants who found out about the satellite 

phone due to various circumstances.  This finding is supportive of previous literature stating 

the use of a communication device detracts from the user�s experience and interferes with the 

connection to nature.  Statistically significant differences at the .05 level were shown for the 

timelessness factor (.037) between E1 and E2 groups.  The E1 group, participants who were 

told about the satellite phone at the beginning of the course, described a greater feeling of 

timelessness than the E2 group which was composed of participants who found out about the 

satellite phone due to various circumstances.  This finding is also supportive of previous 

literature concerning communication technology, suggesting that the more often the phone 

was present, either physically or hypothetically in conversation, the greater an impact it had 

on the participant�s wilderness experience, in this instance, timelessness. 
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5.3 Conclusions 

     Based upon the findings and within the limitations of this study a relationship does exist 

between the use of satellite phones by NCOBS and the program�s participants� wilderness 

experience.   

 

5.3.1 North Carolina Outward Bound School Recommendation 

     Although the findings state there was a significant difference in wilderness experience 

between participants who knew and who did not know about the satellite phone, the more 

important findings addressing risk, safety, and coping ability showed there was no significant 

difference between participants who knew and who did not know about the satellite phone.   

     Based on the findings from the study, NCOBS has three possible policy alternatives 

involving the introduction of the satellite phone to participants: 1) introduce the phone at the 

end of the course, 2) introduce the phone only if inquiries are made by participants, and 3) 

introduce the phone to participants at the beginning of the course.  Each of these alternatives 

has advantages and disadvantages.   

     One advantage of introducing the satellite phone at the end of the course is that it is 

consistent with the �wilderness� approach of the Outward Bound philosophy.  In accordance 

with the philosophy, participants are strongly encouraged to leave personal non-essential 

items behind in order to break away from creature comforts and technology.  The 

disadvantage that might outweigh other advantages is that the introduction of the phone at the 

end of the course might devalue the experience for the participant.  Participants may perceive 

they were safe on the course and never in any real danger, were never out of their comfort 

zone, or that help was only a phone call away. 
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      The second alternative has the same advantage as the first.  Introducing the phone only if 

inquired about would promote the idea of leaving technology behind and give the instructor 

an opportunity to demonstrate the positive and negative implications of using the satellite 

phone at the time of inquiry.  The disadvantage is that participants might feel the instructors 

were �keeping� information from them and therefore damage the bond of trust with the 

instructors.  This trust cannot be understated, especially on longer courses.  Participants rely 

heavily on their relationships with the instructors and other participants to help cope with the 

stress associated with NCOBS courses.  

     Since the findings revealed no significant difference between participants who knew and 

who did not know about the satellite phone, the final recommendation would be to introduce 

the phone at the beginning of the course.  The final alternative lacks the advantage of the first 

two alternatives.  Introducing the satellite phone during the first 24 hours of the course 

contradicts the �wilderness� philosophy of Outward Bound; however, when the phone is 

introduced with other group gear such as the first-aid kit, food, and shelters, instructors 

reported that the introduction flowed seamlessly.  This allows participants to inquire about 

the use of the phone and in turn provides the instructor with an opportunity to educate 

participants on the phone and its use.  Many instructors might argue that the introduction of 

the phone might take away the feeling of self-reliance, one of Outward Bound�s four pillars.  

The instructor has the ultimate decision in whether or not to use the phone.  Certain instances 

that are not life threatening would provide great opportunities to role model self-reliance and 

why the phone is not being used.   

     In conclusion, participants should be aware of the aforementioned ethical dilemmas 

associated with the use of communication devices.  Adventure programs should develop a 
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sound philosophy for teaching, implementing, and educating participants and instructors on 

the use and implications of communication devices, just as is the responsibility of the 

program to teach Leave-No-Trace ethics.  The question for adventure programs is no longer 

�Should we take a phone into the backcountry?�  Instead, due to potential ethical and risk 

management issues, adventure programs are being required to carry communication devices 

into the backcountry.  The programs must focus on the bigger picture, educating users on the 

implications of the phones and the ethical responsibility towards other visitors and the 

environment. 

 

5.4 Recommendations for Further Study 

     Based on the limitations of the study, the following recommendations are suggested for 

future research: 

1. Choose a greater sample size with the same course components and course length 

to further eliminate any deviation from control and experimental groups.  Due to 

the nature of the Outward Bound course, each crew had different experiences 

while on their course.  Also, many crews had different course components and 

course lengths.  With a greater sample size the researcher will be able to have a 

greater number of control groups.  There was difficulty in keeping the control 

groups from knowing about the availability of the satellite phone.  Therefore, it 

would be beneficial for future research to weight the initial study groups in favor 

of the control groups instead of an even 50/50 split between control and 

experimental groups.   



 

 83

2. Vary scripts and amount of discussion about the communication device.  The 

phone was only mentioned briefly at the beginning of the course for experimental1 

groups.  Future research might increase the �dosage� of discussion and viewing of 

the phone.  It would be interesting to compare findings between different dosages 

to the different experiences of participants. 

3. Collect more qualitative data.  Although there were very few significant findings 

using quantitative scales items, participants revealed they would have felt safer if 

they had known about the availability of the phone when they filled out open-

ended course evaluations.  The qualitative data might be collected during the 

collection of quantitative data and would supplement other findings.  

4. Focus on wider age ranges, occupations, and unsupervised visitors to get a truer 

sense of the influence on the use of communication technology in the 

backcountry.  Research conducted in backcountry areas should focus on non-

program visitors and compare findings to this study.  The Outward Bound 

participants were a microcosm of society.  The participants involved in the study 

were completely supervised the entire length of the course.  Since they were in a 

group of twelve to fifteen other people for the duration of their course, they might 

not have been able to feel solitude or make risky decisions due to the structure of 

the course.  Some might question whether or not a North Carolina Outward 

Bound School experience is a true wilderness experience.  

5. Develop more specific constructs for measuring experience items such as risk, 

safety, coping ability, solitude, and stress.  The experience items used in this 

study were too generalized. More specific constructs need to be developed for 
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these items in order to accurately determine the potential impacts of 

communication technology. 

6. Inform administrative offices of the study prior to the application process and 

inform inquiring participants and/or parents of the study and assign those 

participants to experimental groups.  Due to previous knowledge of the satellite 

phones prior to course start, certain participants in the control groups 

contaminated the group by informing other participants about the phones or 

questioning the course instructors.  Future research should be aware of nested 

designs, or designs where the treatments are formed with different levels of 

factors in situations where one factor is nested within the other in the experiment.  

For example, many participants in the control groups knew about the availability 

of the phone.  Even though they were coded as the experimental2 group, different 

participants were a part of the same group.  Accounting for nested design will 

change the error term and therefore make future research more accurate.    

7. Study groups should be tested for differences in equality.  If differences are 

found, they should be controlled for statistically using an ANCOVA.  In the case 

of this study, random assignment was applied to groups, not individuals; 

therefore, it was beneficial to see if the groups were truly equivalent.  A limitation 

of this study was that the study groups were not equal for variables age, gender, 

and camping experience.  Although ANCOVAs were conducted and found no 

significant changes in results of hypotheses compared to ANOVAs, the researcher 

cannot be certain the difference in age, gender, and camping experience for the 

study groups were a catalyst for changing the results. 
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8. Have the researcher administer and collect all questionnaires.  This would reduce 

potential contamination and/or testing bias.  Since the researcher did not 

administer the questionnaire, there was the possibility that the questionnaire was 

not introduced or administered correctly.  For example, the person administering 

the questionnaire might have contaminated the control groups by letting the 

participants know the purpose of the questionnaire.       

9. The implications of the study are much broader in scope.  Additional research 

areas might include backcountry recreation areas used by the general public.  

Social and environmental impacts may be studied and assessed.  Potential impacts 

resulting from increased visitor use as a result of communication technology may 

include conflict, crowding, and displacement.  Environmental impacts may 

include trail erosion and disturbance of wildlife due to the increased visitor use.  

Another area to be studied may be how communication technology affects guides 

and other outdoor professionals in their decision-making or experience based 

judgment.  One area of debate is the use of communication technology by 

instructors and guides; are instructors allowed to lead groups with less experience 

as a result of being able to carry communication technology?  In addition, land 

management agencies may use the study to better understand visitor preferences 

and use pertaining to communication technology by determining different 

motivations, attitudes, values, and needs of both the users and the environment. 

10. Adventure programs need to develop a sound philosophy for phone use and how 

it should be introduced to participants.  Instructors and guides working for 

programs may no longer have input in whether the program should or should not 
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use the phone.  Due to potential liability reasons, programs are providing 

communication devices to every group that enters the field.  It is the responsibility 

of the program and the instructor to educate the participants on the use and 

possible implications of the phone.  One possible method of educating 

participants is through �teachable moments�.  The instructors may choose an 

appropriate time during the course where they share information and possible 

implications the phones may have on decision-making, risk-taking, ethical 

choices and user conflicts among natural area recreationists. 

 

5.5 Implications and Discussion 

     Findings from this study support the theoretical framework of Dimaggio�s (2001) study 

on dystopian and utopian views of the Internet.  Like Dimaggio�s study, many people had 

widely different opinions about the impacts of using communication technology in the 

backcountry.  This study supports the notion that the impacts of communication technology 

in the backcountry does not have an extremely good, utopian, or extremely bad, dystopian, 

effect on the user.  The impacts of the technology fall somewhere on the line in between the 

two opposite ends of the spectrum.  Continued experiments are suggested to compare 

findings to this study.  

     Although there were no conclusive results from the study to incorporate into the adventure 

model framework, it is suggested for future experiments to try and incorporate the adventure 

model into the study.   Participants might move through the model more quickly if they have 

a skewed sense of risk, motivation, and/or decision-making skills as a result of having a 

communication device.  Their �real� skill level might not move through the model more 
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quickly, however; the �perceived� skill level might change due to the reliance on the 

technology device, thus enabling the participant to enter the area of high real risk with an 

inadequate skill or experience level, ultimately endangering the participants involved in the 

activity. 

     Findings from this study may be applied to other recreation areas that have seen an 

increase in satellite and cellular phone use to help land managers create new policies 

restricting or cautioning visitors in phone use.  The possible implications addressed by the 

study on phone use may help managers better understand the visitor�s experience by learning 

how the existence of the phone impacts the visitor�s backcountry experience, in-turn, creating 

more �user-friendly� policies addressing communication technology.      

     The data collected from this study contributes to the field of adventure recreation by 

attempting to understand the impacts of communication technology on the participant�s 

experience.  To date, this study has been the only research effort conducted concerning 

communication technology and participant�s experience.  By continuing to use pre-existing 

scales developed by other researchers and developing new scales to measure a participant�s 

experiences separate from the wilderness experience, this study contributes to the knowledge 

of the adventure recreation field allowing researchers to better understand the impacts of 

communication devices on the users� experiences.  This encourages further study on the 

impact communication technology on the user�s experience.         
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Appendix 7.1.  Satellite Phone Script 

INSTRUCTOR: As part of the risk management plan for the North Carolina Outward 
Bound, we are required to carry a Satellite Phone with us at all times.  Given the 
mountainous terrain in this area, cell phone coverage is spotty.  In the interest of simplicity 
and maximizing coverage, we have chosen to use satellite phones on all our courses that take 
place in NC.  Satellite phones are used only as a back up to present risk management 
practices. They are primarily for use in the event of a serious medical emergency, missing 
persons, or where a participant experience or program safety would significantly benefit 
from a call.  Use of the phone for any other reasons such as personal calls by participants or 
staff, unsure of location, or to consult administration on program issues, are not allowed. 
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Appendix 7.2. North Carolina Outward Bound School Participant Questionnaire 
 

SIDE ONE (1) 
Crew Number_____________     Reference Number ______________ 
 
Part I. Your Attitudes towards your Wilderness Experience.  In this section we are gathering information for a 
research study at North Carolina State University.  The purpose of this study is to learn about your thoughts 
concerning your wilderness experience on your Outward Bound course.  We are asking you to complete this survey as 
part of that research study.  You do not have to complete this form if you do not wish to.  The study only involves the 
completion of this form.  There should be no risks to you, and no direct benefit to you.  However, the knowledge we 
gain might help us make the Outward Bound experience more effective for other students. If you have any questions 
about the research, please contact Tommy Holden at 919-515-6869.  If you have any questions about your rights as a 
research participant, please call the North Carolina State University Committee for Human Subjects Research at 919-
515-4514.  Completion of this survey will indicate your willingness to participate.  If you do not wish to participate, 
please leave this form blank. 
 
Please refer to your Outward Bound experience when completing this section of the questionnaire.  Please place a 
check (√) in the corresponding column that indicates how you feel towards each wilderness experience item.   
 

Wilderness Experience 
Items 

Strongly 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Strongly 
Agree 

I felt a part of wild nature      
I felt a special closeness with nature      
I felt totally immersed in nature      
I cared what time it was      
I was worried about the time      
I cared what time it was when I ate      
I felt I was living like a pioneer      
I felt the simplicity of life on this trip      
I felt that life was simple      
I felt connected with times long ago      
I was feeling the heartbeat of the earth      
I was in awe of nature�s creation      
I felt humbled by all of nature around me      
I felt insignificant in the glory of nature      
The environment seemed free of human-made noise      
I felt the tranquility and peacefulness of this place      
I felt the silence of the environment      
I felt I wanted to care for this place      
I wanted to behave properly towards this place      

 
Part II.  Some information about your Outward Bound Experience.  In this section we are interested in your 
thoughts concerning your Outward Bound Experience.  Please place a check (√) in the corresponding column that 
indicates how you feel towards each item. 
 

Outward Bound  
Experience Items 

Strongly 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Strongly 
Agree 

I was able to cope with stressful situations      
I didn�t feel safe in the natural environment      
I felt comfortable taking risks      
I didn�t feel removed from society      
I didn�t feel self-reliant      
I felt safe when taking on a new challenge      
I felt relaxed throughout most of the course      
I didn�t feel comfortable being out of doors      
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SIDE TWO (2) 

 
Part III.  The effects of satellite phone use on an Outward Bound experience.  In this section we are 
interested in your response to the following questions concerning the use of satellite phones. 
 
1. While you were on your course did you know that your instructors were carrying a satellite phone? 
____ No      ____ Yes  

 (If you answered �No� go to Part IV) 
 

2. How did you FIRST discover that your instructors were carrying a satellite phone? (check one) 
____ The instructor told you it was Outward Bound policy to carry a satellite phone. 
____ You saw the instructor place a call. 
____ Another student told you the instructor was carrying the phone. 
____ You saw the phone when it was not in use. 
____ Other reason:______________________________________________ 
 
3.  How many times did you observe the satellite phone being used while on your Outward Bound course? 
____ times  
 
4.  How many times did you discuss the satellite phone with instructors on the course? 
____ times 
 
Part IV.  Some information about you.  We would like to gather some information about you, as an Outward 
Bound Alumnus.  The information below is important to the analysis of the results.  This information will be kept 
confidential and your identity will not be revealed in any way. 
 
1.  Your Gender (check one):  ____ Male ____ Female 
 
2.  Your current age in years:   ____ years 
 
3. Which of the following best describes you? (check one) 
____ Hispanic/Latino  ____ Black/African American ____ Asian/Pacific Islander 
____ American Indian/Native American ____ White/Caucasian ____ Other: ____________ 
 
4.  What is the zip code of your permanent home address?   ______________ 
 
5.  How many times in the last year did you go camping in the wilderness? ____ times 
 
6.  How many days did your Outward Bound course last?  ____ days 
 

7.  Which of the following activities did you participate in during your Outward Bound course? (check all that apply) 
____ Backpacking  ____ Canoeing ____ Rock Climbing  ____ Ropes Course 
____ Solo   ____ Service Project ____ Personal Challenge Event 
____ Unaccompanied Final Expedition  ____ Other:______________
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Appendix 7.3.  North Carolina Outward Bound School Instructor Questionnaire 
 
     Crew Number ______________    Reference Number_____________ 

 
Instructor Directions For Administering Questionnaire to Students  

 
1. Pass out questionnaires to students at same time as end of course evaluations with pens/pencils.   
2. Make sure they DO NOT put their names on the questionnaires.  They are completely confidential. 
3. Have the students complete side one (1) of the questionnaire first and then side two (2).  The students 

SHOULD NOT go back through the questionnaire once they are complete.  When they have completed 
both sides, place the completed questionnaires in the manila envelope marked with your course 
number, then place in the mailbox marked TOMMY HOLDEN.  

4. If the students have any questions, please encourage them to try and interpret the questions as best they 
can, without your interpretation and/or help. 

 
Instructor Final Questionnaire 

*Only One Instructor Per Instructor Team Needs to Complete the Instructor Final Questionnaire* 
 

1. Did you or another instructor use the satellite phone on course?   
____No (If you answered �No� go to question #4)  ____Yes 
 

2. How many times did you use the phone?  ____Times 
 

3. In the section below, please check all the reasons that apply as to why you placed the calls on the 
satellite phone.  Also indicate how many calls were placed for each reason and whether or not students 
were in �ear� or �eye-shot� of the call placed. 

Reason for Placing Call (s) # of Calls 
Placed  

Were students in �ear� or �eye-
shot� of any of the calls placed? 

! Evacuation of a crew member  ! Yes ! No 
! To obtain medical information  ! Yes ! No 
! Test call  ! Yes ! No 
! Change in logistics  ! Yes  ! No 
! Personal call  ! Yes ! No 
! Other: _______________________  ! Yes ! No 

 
4. Did anything happen on your trip that was unusual or out of the ordinary that might have affected how 

students experienced the trip?  
____No ____Yes, Please Explain: __________________________________________________ 
  

5. How many times did you discuss the satellite phone with students on the course? 
____Times, If you answered 0, do you think the students were aware of the sat phone? ___Yes ___No 

 (If you answered �Zero (0) Times� you are finished with the questionnaire) 
  

6. What were the reasons you discussed the phone with students? (check all that apply) 
____ Required for the study. 
____ Students initiated discussion PRIOR to seeing or hearing about the phone. 
____ Students initiated discussion AFTER finding out about the phone. 
____ You felt it was important for the students to know about the phone. 
____ Other: _________________________________________ 
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Appendix 7.4.  Instructor Research Information 
 

The Impacts of Satellite Phone Technology on an Outward Bound Wilderness Experience 
Study conducted by Tommy Holden,  

NCSU, and North Carolina Outward Bound School 
Purpose:  
The purpose of this study is to (1) examine the impacts of satellite phones used on NC Outward Bound 
mountain courses and (2) their influence on student expectations and reactions to the wilderness experience.  
For the purposes of this study, the �wilderness experience� takes place in a backcountry setting.  The wilderness 
experience refers to a unique experience that simulates being in a true wilderness area.  The backcountry 
setting, as referred to in the study, is a course area where the students are removed from modern conveniences 
of their everyday lives.   
 
Overview: 
There is a growing use of cellular and satellite (cell/sat) phones in the backcountry, especially among outdoor 
adventure programs. There are times when the use of this technology affects not only the instructors on course, 
but also the experience that students receive. A number of positive implications have resulted by incorporating 
cell/sat phones into the risk management process.  One of these includes the capability of placing an emergency 
call from the field, which allows the instructor(s) to stay in the field with the group. The use of a phone may 
also provide quicker response times to the injured.  In addition, this technology may permit the instructor to 
communicate directly with a student�s doctor, or base camp, which in turn may reduce an instructor�s stress and 
anxiety level.   
 
The student experience and program safety may also benefit from the use of cell/sat phones. There are times 
when a student might not feel so �alone� in the backcountry if they know the instructor is carrying a phone with 
them, and as a result are able to endure the course (�peace of mind approach�).  This can also be a negative 
point since the phone has the potential to give the student a false sense of security, or act as a �safety net.�  
Carrying a phone may take away from the group�s ability to remain self-reliant and self-sufficient.  Some may 
feel that the group may rely too heavily on the ability to place a call when in need of help and not rely on the 
resources within the group.  Another implication to students may be that carrying a phone detracts from the 
wilderness experience, or their sense of being in the backcountry.  Overall, instructors need to be aware of how 
this technology influences individual and group decision-making skills and another�s recreation experience.   
 
There are a limited number of studies and literature on the implications of cell/sat phone use in the backcountry.  
It is important for the research community to investigate the implications of this technology on the wilderness 
experience because of the potential impact it has on instructors, students, and potential program outcomes.  The 
information collected in this study will help programs develop a sound philosophy on the use of technology, and 
in turn provide students with the most beneficial course possible. 
 
Study Design:  
The proposed study will consist of a 2-page questionnaire to be administered to students by an instructor or the 
researcher at the end of the course, along with standard end-of-course evaluations. The researcher estimates that 
the time involved to administer the questionnaire will be 10 minutes.  The questionnaire will be designed so that 
it is self-explanatory, requiring very little briefing by whoever administers the survey.  The questionnaire will 
be designed to be as unobtrusive as possible, as instructors value this end-of-course time with students. 
 
The study will be conducted at the Table Rock Base Camp during summer 2003, months June through August.  
The target sample population will consist of at least 250 respondents.  Questionnaires will be given to students 
who participate in courses that do not offer unaccompanied finals (i.e. all courses with students 17 years in age 
or younger, and adult courses 14 days in length or shorter).  Additional questionnaires will be administered at 
the Cedar Rock Base Camp if the sample population is less than 250 respondents.  

 
In order to collect relevant data, crews will be divided into �control groups� and �experimental groups;� 
grouping the crews together by length of course.  Crews would be randomly assigned as a �control� or 
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�experimental group.�  Control group members will have no knowledge that their instructors are carrying a 
satellite phone.  Instructors will do their best not to mention the availability of a satellite phone while on course.  
If at anytime during the course the instructors are asked about a phone, they should respond honestly to any 
questions.  Furthermore, the instructor should feel free to introduce the phone if they feel it is educationally 
important to the course and crew.  Although the strength of the study will be increased if the control groups 
have no knowledge of the phones, the quality and safety of the course and crew must come first whenever the 
two goals are in question. 
 
Experimental groups will have the knowledge that their instructors are carrying a satellite phone.  Instructors 
will read a pre-developed �script� that describes the satellite phone and its use to students during the first 24 
hours of the course.   
 
Following data analysis, the control and experimental groups will be compared to determine whether or not the 
knowledge of carrying a satellite phone had an impact on the student�s Outward Bound wilderness experience.  
 
This study will be conducted with a conscious decision to keep in line with the North Carolina Outward Bound 
School�s philosophy and mission.  All efforts will be made to not interfere with the instructor/student 
relationship at any time during the course. 
 
Confidentiality: 
The records of this study will be kept confidential.  Any report published, will not include information that will 
make it possible to identify a student.  No names of students will be used once the questionnaires are completed.  
Only reference numbers will be used to identify questionnaires.  Research records will be kept in a locked file; 
only researchers will have access to the records.  All questionnaires will be destroyed once the study is 
completed.   
 
A student�s decision whether or not to participate will not affect his or her current or future relations with North 
Carolina State University or the North Carolina Outward Bound School. 
 
Once the final draft of the questionnaire is complete, the University Institutional Review Board (IRB) will 
determine the appropriate consent form to be sent out to students prior to administration of the questionnaire. 
 
 
Contacts and Questions: 
The primary investigator for this study is Tommy Holden. Tommy is a Visiting Lecturer in the Outdoor 
Leadership Program at North Carolina State University (NCSU), and a doctoral student in the Department of 
Parks, Recreation & Tourism Management at NCSU.  He is also a seasonal instructor for the North Carolina 
Outward Bound School instructing mountain and sea kayaking courses.  His address is North Carolina State 
University, Department of Physical Education, Box 8111, Raleigh, NC 27695.  Telephone: 919-515-6869.  
E-mail: Tommy_Holden@ncsu.edu.  
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Appendix 7.5.  Experimental Group Instructions 
 

Instructions for crews that will mention the Satellite Phone 

• To be introduced to the group within the first 12 hours of the course. 

• Phone should be taken out and shown to students while reading the script. 

• INSTRUCTOR: As part of the risk management plan for the North Carolina 
Outward Bound, we are required to carry a Satellite Phone with us at all times.  
Given the mountainous terrain in this area, cell phone coverage is spotty.  In the 
interest of simplicity and maximizing coverage, we have chosen to use satellite 
phones on all our courses that take place in NC.  Satellite phones are used only as a 
back up to present risk management practices. They are primarily for use in the 
event of a serious medical emergency, missing persons, or where a participant 
experience or program safety would significantly benefit from a call.  Use of the 
phone for any other reasons such as personal calls by participants or staff, unsure of 
location, or to consult administration on program issues, are not allowed. 

• Answer any questions students have honestly and directly. 
 
 

Appendix 7.6.  Control Group Instructions 
 

Instructions for crews that will not mention the satellite phone 

• Instructors will do their best not to mention the availability of the satellite phone while on 
course. 

• Instructors will also do their best to keep the satellite phone out of view from the students 
while on course. 

• If at anytime during the course the instructors are asked about the phone, they should 
respond honestly to any question.  Furthermore, the instructor should feel free to introduce 
the phone if they feel it is educationally important to the course and crew. 

• Although the strength of the study will be increased if the control groups have no 
knowledge of the phones, the quality and safety of the course and crew must come first 
whenever the two goals are in question. 
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Appendix 7.7.  North Carolina Outward Bound School Course Types 
 
     The Classic Course: The traditional Outward Bound course incorporating multi-elements 

including backpacking, rock climbing, whitewater canoeing, a ropes course, a solo 

component and a personal challenge event.  The Classic course is from 21 or 28 days in 

length.   

     The Rocks Course: Concentrates on the elements of rock climbing.  Although the course 

incorporated many of the other elements of a traditional classic course, the main focus is on 

rock climbing.  

     The Rocks XT Course: Similar to the Rocks courses, as they both concentrated on the 

sport of rock climbing; however, the Rocks XT was referred to as extra technical (XT) where 

the participants spent a significant amount of time, usually 7 days, learning more advanced 

rock climbing skills.   

     The Bike/Rocks Courses: Incorporates mountain biking and rock climbing into the 

program.   

     The Educator Courses: Are designed for individuals interested in becoming outdoor 

educators.  These courses typically include participants with prior backpacking and outdoor 

experiences. 
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Appendix 7.8. Rotated Component Matrix for the Three-Factor Initial Component 
Extraction for Wilderness Experience Scale Items 
 Factor   
Item                                                            1 2 3 
I felt a part of wild nature  .599  
I felt a special closeness with nature  .624  
I felt totally immersed in nature  .638  
I cared what time it was   .709 
I was worried about the time   .764 
I cared what time it was when I ate   .725 
I felt I was living like a pioneer  .513  
I felt the simplicity of life on this trip  .703  
I felt that life was simple  .634  
I felt connected with times long ago .592   
I was feeling the heartbeat of the earth .644   
I was in awe of nature�s creation .728   
I felt humbled by all of nature around me .732   
I felt insignificant in the glory of nature .478   
The environment seemed free of human-made 
noise 

 .441  

I felt the tranquility and peacefulness of this 
place 

 .524  

I felt the silence of the environment .454   
I felt I wanted to care for this place .673   
I wanted to behave properly towards this place .693   

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 4 iterations. 
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Appendix 7.9. Rotated Component Matrix for the Six-Factor Initial Component 
Extraction for Wilderness Experience Scale Items 
 Factor     
Item                                                         1 2 3 4 5 6 
I felt a part of wild nature   .778    
I felt a special closeness with nature   .642    
I felt totally immersed in nature   .742    
I cared what time it was    .826   
I was worried about the time    .854   
I cared what time it was when I ate    .683   
I felt I was living like a pioneer .490      
I felt the simplicity of life on this trip     .796  
I felt that life was simple     .893  
I felt connected with times long ago .707      
I was feeling the heartbeat of the earth .699      
I was in awe of nature�s creation .577      
I felt humbled by all of nature around 
me 

.597      

I felt insignificant in the glory of 
nature 

.662      

The environment seemed free of 
human-made noise 

     .770 

I felt the tranquility and peacefulness 
of this place 

     .522 

I felt the silence of the environment      .686 
I felt I wanted to care for this place .789      
I wanted to behave properly towards 
this place 

.814      

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 8 iterations. 
 
 


