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ABSTRACT 

  Everyday people ride their bikes to work or school, and many of these people 

have to commute on the busy streets during rush hour traffic simply because there are no 

designated areas for people to ride. Many roadways in cities are being widened to 

accommodate more vehicular traffic, while less emphasis is placed on portions of the 

road for bicycle travel. If this trend continues, people who utilize a bicycle will start to 

become a thing of the past.  

 Not only is riding a bicycle good for your health, it is an extremely economic 

means of transportation. Today, more and more young people (college age) are 

overweight and are experiencing health issues due to lack of exercise. Many colleges 

around the country are trying to increase enrollment numbers, meaning that there will be 

more students driving their cars to and from campus. Two universities attempting to 

combat the vehicle domination are The University of Georgia and The University of 

Arizona. Researching their bicycle master plans, campus bike sharing programs, and 

looking at the different amenities they offer on campus, provides a great example of how 

campuses across the country can become more pedestrian friendly. 

 Angelo State University is a campus that does not fall into this pedestrian friendly 

category. This thesis was used to gather information from students and faculty about their 

thoughts and feelings on riding to campus as well as bicycle usage on campus to help 

increase pedestrian friendly trends. This study also examines the streets that people use to 

ride to campus. Without first knowing where the people ride, how can one determine the 

best solution to propose useful bikeways?      
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CHAPTER I 

INTRODUCTION 

As more and more people become solely dependent on four-wheeled vehicles in 

their daily activities, the people who rely on two-wheeled transportation, such as 

bicycles, tend to fall by the wayside. As a result of the automobile becoming king, so to 

speak, roads are being widened to accommodate more cars and trucks instead of adding 

bike lanes. According to (Miller, 2011), a vague social understanding exists between 

cyclists and drivers, making it easier for drivers to consider riders some sort of alien on 

two wheels who runs red lights and plays chicken with unpredictable and erratic behavior 

on the road. These perceptions have placed bicycling in a negative light. As a result, 

space is continually being taken away from people who utilize a bicycle as their primary 

mode of transportation. If this trend continues, the small group of the population that do 

ride bikes on a daily basis will begin to decrease because their sense of safety in numbers 

on the roadway has been paved over (Risemberg, 2008). City planners and developers 

need to place a greater emphasis on the plans for biking and multi-use paths when 

considering future development. 

 For example, take a look at any college campus. Many of today’s universities can 

cover a number of city blocks, and everywhere you look you can find people riding their 

bikes. According to the United States census results, a 43% increase was seen in 

bicycling across the United States since 2000 (Bikes Belong.org, 2010). As universities 

continue to grow and enrollment increases, a greater number of roadways are being 
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developed as part of the campuses’ master plan, thus opening the door for increased 

amounts of automobile traffic (McClure & Horan, 2010). Once again, bike paths and bike 

lanes seem to be overlooked during the design process. Many students use their bikes as a 

safe and environmentally friendly form of transportation around campus (Mid-America 

Regional Council, 2011). Students ride them to their 8 a.m. classes, 4 p.m. classes, or any 

other classes in-between. Students also utilize their bicycles to go to the student union 

building as well as the recreation center to work out (Desmond, 2009).  In an effort to 

save time between classes, students simply hop on their bikes and ride to their next class 

to make it on time. With a lack of sufficient bike lanes through campus, students are 

forced to ride on the roadways instead of riding along designated bike lanes. Not only can 

this cause students to be late to class, but it can also cause problems for faculty who ride 

their bikes to work (Bicycle Helmet Safety Institute, 2010).  So now the once short ride to 

class and work has become longer and more dangerous because students and faculty have 

to deal with hectic traffic as everyone else is going to classes or leaving campus in their 

vehicles. The same argument can be made for students and faculty that live a short 

distance from campus. These students and faculty want to ride to class, but there is not a 

safe route for them to do so.  If a greater number of bike lanes to and through campuses 

existed, students would not have to worry about getting run over by a car or bus, and the 

ride between classes would be shortened. 

 There are many different sized colleges across the country. One of the smallest 

colleges in the U.S. has an enrollment of only 500 students, while some colleges in Texas 

have more than 50,000 students (EDU Registry, 2010). To sustain a large numbers of 
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students, larger universities occupy many acres of land to ensure there is ample space to 

accommodate students. This is why it is not uncommon for students to use a bicycle to 

get around campus on a daily basis. For instance, take a look at Angelo State University, 

in San Angelo, Texas. Angelo State is on the smaller end of the enrollment spectrum, but 

still has a respectable 6,800 students who attend the university. There is potential for 

many more bike riders on and around campus with the addition of the proper campus 

bicycle infrastructure.     

 Throughout the next chapter, several potential benefits of the addition of bike 

paths in the surrounding neighborhoods and on the Angelo State University campus will 

be discussed.  

Purpose of Study 

The purpose of this study was to examine the existing bicycle accessibility of 

Angelo State University, in San Angelo, Texas, to help identify ways to improve the 

efficiency and safety of bicycle use on the campus as well as establishing connections to 

the surrounding neighborhoods. As a result of this study, the researcher hopes to see an 

increased emphasis on creating a safe and efficient bicycle system for the students and 

faculty at Angelo State, and also hopes to change the attitudes of people who would 

normally drive to class because they do not feel comfortable riding on the streets.  

Problem Statement 

 Agencies like the U.S. Census Bureau, state highway departments, and the United 

States Department of Transportation have completed studies over the years that give 
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insight to why riding a bike has such low popularity and to determine solutions that help 

promote a greater number of people who commute by riding bicycles. Several rules and 

guidelines have been established as a result of these studies. Often times, the guidelines 

are too generalized and enough focus is not given to the specific concerns of a particular 

area.  

Some states, California, Minnesota, New Jersey, North Carolina, Ohio and 

Oregon, have seen considerable success with the integration of bicycles with other forms 

of transportation (Clarke, 1992). These bicycle-friendly places have three distinctive 

elements: a full-time bicycle program manager, supportive politicians and professionals 

in government agencies, and an active and organized citizenry, usually exemplified by 

the presence of bicycle advisory committees (Clarke, 1992). In order to better understand 

specific user needs, research must be done at the local level to help make the proper 

accommodations for the cyclists in that area. Bicycle planning, route locations, active 

programs, bicycle education, and safety should be considered when trying to establish the 

demands of bicycle users.  

Objectives 

The study will focus on determining the best possible biking system that could 

include separated paths, shared use paths, striped lanes on the roadway, elevated 

platforms, or underground tunnels which will allow students and faculty to commute 

safely to and from the Angelo State campus. This study includes a review and analysis of 

the current bike infrastructure in place on the Angelo State campus.  
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The specific objectives for this study include: 

1. Surveying the students and faculty at Angelo State to determine their preferences 

about the streets they use to ride to campus. 

2. Determine the safest and most efficient routes for cyclists to get to campus. 

3. Determine where the most attractive points of connection can be made to the city 

of San Angelo. 

4. Determine the most desirable type of pathway system on campus. 

Limitations  

This thesis is limited to the conceptual design solution for the bicycle issues at 

Angelo State University. Since the study is primarily focused on how the students and 

faculty get to and around campus,  as well as determining the most beneficial bike path 

locations on campus, actual site design considerations such as bicycle rack location, 

bicycle signage, and bicycle facilities will not be addressed in this study. This thesis also 

includes a small, specialized population of the city of San Angelo, so results will not 

apply to the city as a whole or to any other population for that matter.  

Definition of Terms 

 The following terms are defined in the Manual on Uniform Traffic Control 

Devices (U.S. Department of Transportation- Federal Highway Administration, 2009) in 

section 1A.13. 

Bicyclist - One who rides a bicycle, particularly one who does so regularly, or as 

an enthusiast. 
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Bicycle Facilities- Term indicating improvements and provisions that facilitate or 

encourage bicycling, including parking areas and storage containers.  

 Bikeway- A common term for any road, street, path, or way that is specifically 

designated for bicycle travel, regardless if proper facilities are allocated for the sole use 

of bicycles or if they are shared with other modes of transportation. 

Bike lane - A portion of a roadway which has been designated for preferred or 

exclusive use by bicyclists by pavement markings or signs. 

Multi-use path – A multi-use path is an off-road, hard-surfaced path that is 

separated from motorized vehicular traffic by an open space or barrier, which has been 

designated, or designed and designated, by a city for public use for human-powered 

travel such as bicycle traffic and foot traffic. 

Shared roadway - A roadway which is open to both bicycle and motor vehicle 

travel. This may be an existing roadway, street with wide curb lanes, or road with paved 

shoulders denoted by striping, signage, or other pavement markings. 

 Cardiovascular disease – One of the world’s largest killers, claiming 17.1 million 

lives each year. An unhealthy diet and physical inactivity are two major risk factors that 

lead to cardiovascular disease, heart attacks and strokes (American Heart Association, 

2010). 

Significance of the Problem 

At a young age, people tend to not view cycling in a negative light (Mayes, 

Halliday & Hatch, 1996). Riding with the supervision of parents and riding on off street 
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paths at parks can give younger riders a greater sense of security. Most children never 

ride outside their neighborhoods, while many adult riders commute to work and ride 

considerable distances (Kifer, 1999). However, traffic safety concerns and bicycle theft 

have contributed to a poor impression of cycling, and constitute as a deterrent to 

bicycling today.  

A greater potential for bicycle use exists around schools and campuses (Vuchic, 

1999).  The same potential also exists in areas with concentrated employment, and among 

commuters who use rail transit stations in suburban areas. Many students, faculty, and 

staff live relatively close to campus or in the dorms on campus. Even though they live a 

short distance from campus, it can still be dangerous when traffic is hectic before 8 a.m. 

classes. The purpose for implementing a system of safe bikeways to and around 

campuses would be to increase the number of student and faculty riders. University 

campuses in the United States would benefit from taking advantage of the low 

technology of bicycle commuting and the low environmental impact it has on campuses 

(Steinbach, 2008). Students are more aware of environmental issues and are more 

understanding of new ideas (Tolley, 1997). Also, students who own bicycles are likely to 

be more receptive to different social and environmental systems (Kamiyama, 2003). 

Riding a bike is an excellent way to get outside and see your surroundings with 

the added benefit of easy exercise (Rosenberger, 2007). Bicycling can be viewed as a 

form of stress relief. Being out in the natural elements is a good way to release stressful 

thoughts (McCoy, 2010). In addition to the previous advantages from riding a bike, there 

is also a reduced cost that is associated from bicycling. According to the (U.S. 
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Department of Transportation, 2010), it costs anywhere from 5,000 to 50,000 dollars per 

mile of bike lane. As opposed to the average of 4,000 to 15,000 dollar cost, per space, for 

a new parking structure (Urban Parking Concepts, 2008).  

Currently, Angelo State University has very little bicycle infrastructure on 

campus or in the surrounding neighborhoods. A hypothesis could be formed to answer 

the question: What are the existing uses on the campus, and what necessities and 

preferences need to be addressed so more people will begin riding their bikes to school 

on a regular basis?             
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CHAPTER II 

LITERATURE REVIEW 

Biking has been a part of people’s lives for centuries, but as the American society 

has become more advanced, the once prevalent means of transportation has been pushed 

to the back of people’s priorities as they travel during their daily lives. The convenience 

of the automobile has over-shadowed scenarios in which bike travel can be appropriate. 

The literature review provides an overview of the importance of this study and related 

topics. The following topics are included in the literature review, types of people that ride 

bicycles (riders), a brief history of bicycles, and some important benefits of bicycling: 

economic, functional, and health benefits. The review was constructed from scholarly 

articles and online keyword searches.  

History of Bicycles 

The term bicycle was patented in England in 1869, but the bicycle has been a part 

civilization since the early 1700s (History of the Bicycle Encarta Encyclopedia, 1997). 

The first type of bike created was composed of two wheels and a board with no pedals 

between the wheels (History of the Bicycle Encarta Encyclopedia, 1997). A century later, 

handle bars were added in order to steer the two-wheeled device.  In England, these early 

models were known as hobby horses. The name dandy horse was applied particularly to 

the expensive pedestrian bicycle, invented in 1818 (History of the Bicycle Encarta 

Encyclopedia, 1997). The driving levers and pedals, which allowed the rider to power the 

bike with their feet off the ground, were added in 1839.  
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Figure 2.1. Various models of bicycles throughout history: “Hobbyhorse,” “Velocipede,” 
“Ordinary,” and “Rover Safety” (Nunes & Vincent, 2000).  

As the years went on, many variations of the bicycle were constructed and 

improvements were made to come up with a more efficient design. Wooden wheels with 

iron tires were tried by the French (History of the Bicycle Encarta Encyclopedia, 1997). 

The bike was coined the boneshaker, because of the violent ride experienced on a rough 

or cobble stone street. Years later, solid rubber tires were attached to steel rims to offer a 

smoother, more enjoyable ride. Many of the first bicycles were high-wheeled bicycles. 

Due to instability and extreme vibrations while riding, engineers turned their focus to a 

lower more stable bicycle frame. Accompanying the lower profile bicycle, were the 

invention of ball bearings and the pneumatic tire, (History of the Bicycle Encarta 

Encyclopedia, 1997).  

At the beginning of the 1900s, nearly one million bicycles were produced, but 

almost ten years later, the rise of the automobile and the motorcycle caused bicycle 

production to scale down drastically (History of the Bicycle Encarta Encyclopedia, 

1997). Bicycles made a comeback around the 1960s and 1970s when air quality became 

an issue due to all the automobiles in America. A heightened sense of physical fitness 

also followed this new-found bicycle movement (History of the Bicycle Encarta 

Encyclopedia, 1997). There is no true way of ever knowing how many bicyclists there are 

10 
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in the U.S, but according to the 2000 census results, it is estimated that between 411,000 

and 750,000 people over the age of 16 rode a bicycle more miles a day than any other 

form of transportation to get to work during the week (U.S. Census Bureau, 2000).    

Bicycles are used for many different purposes: commuting, leisure riding, 

training, triathlons, adventure travel, and curries use them in large downtown areas 

(Pedestrian and Bicycle Information Center, n.d.). Table 2.1 below shows the percentages 

of the most common bicycle trips made by Americans in 2002.  

Table 2.1 

The 2002 National Survey of Pedestrian and Bicyclist Attitudes and Behaviors, 

Highlights Report (Pedestrian and Bicycle Information Center, 2010).   

2002 Purpose of Bicycle Trips:   
Recreation 26.0% 
Exercise or health reasons 23.6% 
To go home 14.2% 
Personal errands 13.9% 
To visit a friend or relative 10.1% 
Commuting to school/work 5.0% 
Bicycle ride 2.3% 
Other 4.9% 

 

Today, options are endless when it comes to types of bicycles. There is a bicycle 

to fit any shape or size of person that wants to ride. What started as such a simple concept 

long ago has turned into an efficient thing of beauty. There are road bicycles with only 

one gear or mountain bikes equipped with 27 gears (Bluejay, 2010). The price of bicycles 

varies from $200 dollars to thousands of dollars (Septer, 2010).  
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Users 

Three different classifications of cyclists are described in Hopper’s, Landscape 

Architectural Graphic Standards book (2007, p. 259). 

“A” or Expert Cyclists: These cyclists use their bicycles for transportation 
purposes. They are confident in their ability to both control their vehicle and ride 
in a variety of conditions, including alongside motor vehicles. They are 
comfortable using high speed roads that don’t provide a special accommodation 
for bicycles.  

“B” or Casual Cyclists: These cyclists use their bicycles for recreation and 
transportation purposes. They will ride within the roadway environment, but 
generally avoid high-speed, heavy trafficked roads. They prefer quiet, less 
traveled residential streets and shared-use paths that are separate from the road 
environment.  

“C” or Inexperienced Cyclists: Many of these cyclists are children and, therefore 
are either novice or inexperienced riders who have neither an understanding of 
traffic laws and regulations nor a good grasp of how to control their vehicle. They 
often depend on their bicycles as a form of transportation- to friend’s homes, 
school, and recreation venues. They are most comfortable on shared-use, off-road 
paths. Within the roadway environment, they often use sidewalks for their travel. 

 

The respondents of Hopper’s study can be placed into one of these three 

categories of riders. However, as shown in the categories, all riders do not possess the 

same level of skill while riding. In order to accommodate all skill levels of riders, 

especially around a campus where there can be a considerable amount of traffic, clearly 

marked bikeways should be established to provide travel for all degrees of riders. Type A 

riders prefer to ride on roadways, but have no difficulty riding on bikeways. Type B 

riders use bikes for recreational and transportation purposes while Type C riders 

generally use their bikes as a simple form of transportation; therefore, bikeways can 

accommodate each type of rider. We can take advantage of opportunities and improve 
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conditions for pedestrians if more bikeways are implemented for pedestrian use, and 

develop a healthier more stable transportation system which includes healthier 

individuals and improved communities (Clarke, 2003).  

Benefits of bicycling  

This section discusses these benefits, specifically, the economic, functional, and 

health aspects of bicycling. 

A bicycle is a simple yet effective way of transportation that offers energy 

conservation, better air quality, and overall better personal health (Moran, 1980). A quote 

from the National Energy Conservation Policy Act of 1978 (PL 95-619) Section 682 

explains as follows: 

Section 682. Bicycle Study 
"(a) The Congress recognizes that bicycles are the most efficient means of 
transportation, represent a viable commuting alternative to many people, offer 
mobility at speeds as fast as that of cars in urban areas, provide health benefits 
through daily exercise, reduce noise and air pollution, are relatively inexpensive, 
and deserve consideration in a comprehensive national energy plan." 

 
Many benefits are associated with riding a bicycle such as, better health quality 

and reduced stress, as well as less air pollution, traffic congestion, and total energy 

consumption (Colorado Department of Transportation, 2011). Additionally, bicycles are 

reasonably priced and inexpensive to maintain, and riding a bike helps improve personal 

and environmental health, cuts down on congested traffic, and enhances quality of life 

along with many other benefits (League of American Bicyclists, 2010).  

 

 



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

14 
 

Economic Benefits 

In this day and time, people are becoming more reliant on automobiles for 

everyday activities. Many cities are letting the automobile become the dominant means of 

transportation. Because more emphasis is being placed on automobile infrastructure in 

cities, infrastructure for non-vehicular means of transportation, like bicycling and 

walking, tend to become obsolete. Figure 2.2 is a comparison of how the funding for 

transportation is allocated in the United States today, and how the American people 

would divide the transportation funding as a result of a poll distributed by Transportation 

for America in December of 2007. The majority of transportation funds are being 

delegated for use on roadways. When the public was asked how they would split up the 

funds, a significantly smaller amount was set aside for roadways, and people would 

rather spend funds on public transportation and bicycle and walking accommodations. 

The vehicle-based transportation system in America is reaching its limitations, and in 

order for Americans to regain control of their mobility, safe and convenient 

infrastructures need to be made available to increase the number of people who walk or 

ride a bike (Rails to Trails Conservancy, 2008).   
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Figure 2.2. How americans would allocate transportation funding (Transportation of 
America, 2007). 

Regions that have spent time implementing bicycle infrastructure have seen a 

favorable impact on their economies (League of American Bicyclists, 2010). Economic 

views are often associated with national issues, but when discussing economic benefits in 

regards to bicycle usage, the target of interest becomes more of a state and local 

community discussion. Many smaller businesses are seeing an increase in customers in 

areas that have well established bikeways. A 2009 study in Toronto, Canada, tried to 

determine if bicycle facilities on Bloor Street, in Bloor West Village, would have a 

positive impact of the commercial activities on the street (Forkes & Lea, 2009). The 

report found that customers, who rode or walked, actually spent more money in the shops 

every month as opposed to the customers who drove to Bloor West Village (Forkes & 

Lea, 2009).  

Businesses are not the only ones receiving benefits from increased bicycle use. 

Anyone who is willing to start riding their bike more often can benefit from not having to 

buy gasoline for their cars, trucks, or SUV’s. Advantageously, the only power a bicycle 
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needs comes from the person pedaling the bike, so the need for fossil fuel is omitted. This 

factors into many environmental benefits as well. Bicycles symbolize an inexpensive, 

more sensible means of transportation. With bicycles being a considerably cheaper source 

of transportation, higher gasoline and food prices, failing dollar, and decreased wages due 

to the current economic decline have lead to an increased demand of inferior goods such 

as bicycles (Welker, 2008).  

Figure 2.3 shows a comparison of several different modes of travel and the 

amount of energy it takes to travel one kilometer (km). One kilometer (km) is roughly .62 

miles and one mile equals 1.61 kilometers (World Conversions, 2009).    

Figure 2.3. A comparison of the energy cost of various forms of transportation (Science 
of Cycling, 2010).   

Riding a bicycle is an extremely energy efficient mode of transportation for the 

individual. As shown in Figure 2.3, a bicycle uses significantly less energy as compared 

to an automobile. The more than one billion bicycles throughout the world serve as 
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verification of the usefulness of the two-wheeled invention (Science of Cycling, 2010). 

The motor that powers this efficient form of transportation is the human body, instead of 

a combustion engine like that of a car. The body is fueled by eating food every day, so a 

person’s diet is a key component in the way their body performs. The human body can 

power a bicycle three and one-half miles on the number of calories produced from eating 

one ear of corn (Schinnerer, 1997). To determine the amount of ethanol used to power 

vehicles, a study was done by David Pimental, an agricultural expert from the University 

of Cornell (Cornell University News Service, 2001). As a result of his study, he 

calculated that powering an average automobile for a year on ethanol mixed with 

gasoline, would take 11 acres of farm land to produce corn, this same amount of land 

would provide food for seven people (Cornell University News Service, 2001).  

Using less input and achieving a greater output (distance) can be achieved from 

riding a bicycle. When comparing energy use per passenger mile between forms of 

transportation, bicycles use the least amount of energy (Schinnerer, 1997). A medium-

size car consumes 1,860 calories per passenger mile, an average bus uses 920, rail 

transport around 885, and walking takes around 100 calories per “passenger” mile 

(Science of Cycling, 2010). A bicycle only uses 35 calories per passenger mile.     

 The increase, and current plateau of gas prices, should provide incentive for 

wanting to own a bicycle. Figure 2.4 shows the average of gasoline prices for the entire 

year of 2010. As you can see from the graph, gas prices spiked to extremely high prices 

during the peak travel months of May and December. The holiday periods are typically 

the busiest long-distance travel periods of the year (U.S. Department of Transportation- 
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Research and Innovative Technology Administration, 2001).

                                              

Figure 2.4. 12 month average retail price chart (National Gas Average, 2010). 

Part of the reason gas prices have risen to record highs is because the U.S. dollar 

is reaching record lows (Newman, 2008). Although many consumers have voiced their 

concerns about increased prices on gasoline, there are few signs of decreasing demand 

(Schoen, 2005). If more and more people continue driving, gas prices will remain at a 

heightened state, making bicycle use a money saving option.  

Figure 2.5, depicts the average price per gallon of gas, by county, across the 

United States. The majority of the Northern States are in the $3.00 a gallon and above 

range. 
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Figure 2.5. Gas price temperature map (National Gas Average, 2010).    

 Table 2.2 represents the average miles per gallon on several major brands of cars 

that people own in the United States. Through the use of bio-fuels and new technology, 

newer cars are seeing increased gas mileage from many of the older cars that are being 

driven today (Browning, 2008). Hybrid cars are also becoming more and more popular 

with American drivers. 
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Table 2.2 

Environmental Protection Agency Fuel Economy Reports (Environmental Leader LLC, 

2010). 

Group/Manufacturer  Fuel economy (mpg) overall cars and 
trucks 

Hyundai 30.9 

Honda 31.0 

Volkswagen  27.9 

Toyota 29.0 

Kia 28.8 

Nissan 27.6 

BMW 26.3 

Ford 24.5 

General Motors 24.4 

Chrysler 24.2 

 

 Many of the hybrid cars today have smaller, more efficient engines, power 

regenerating braking systems, battery and fuel running options, aerodynamic design, low-

profile resistance tires, and are made from lightweight materials (Gonzalez, 2008). 

Improvements to cars are being made to reduce the need for fuel, but these higher gas 

mileage cars can be expensive.  

Figure 2.6 compares the hours per week different age groups spent driving or 

riding in a car from 1989 to 2006. Every age group has seen an increase in time spent 
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driving or riding in a car except for the 15-24 year old range which dropped off slightly 

from 1997 to 2006. If more Americans could find ways to supplement bicycle usage 

during the week instead of traveling everywhere in their cars, a difference could be seen 

in the health and pocket books of citizens.         

      

 Figure 2.6. Hours per person per week spent as a driver or passenger (Ministry of 
Transport, 2008). 

 Functional benefits 

The October 2000 U.S. Bureau of Transportation Statistics reported that 

approximately 41 million people ride bicycles for a variety of reasons. Of those 41 

million people, 54 percent reported bicycling for recreation and 35 percent used their 

bicycles for exercise purposes. Seven percent (2.9 million people) reported commuting to 

work as their primary use of bicycles. 

In order for bicycling to be considered safe, the proper facilities need to be 

provided for cyclists. According to Hopper (2007, p. 259-260), bicycle facilities can be 

classified into three major classes (shown in Figures 2.7, 2.8 and 2.9): 
21 
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Class 1: Includes shared-use paths, often referred to as “off-road trails” and/ or 
“greenways.” These shared-use bicycle facilities provide travel for cyclists, 
pedestrians, in-line skaters, and runners. They typically do not permit motor 
vehicle travel and normally are constructed within an independent right-of-way. 
Under certain conditions, they are also found within the road right-of-way, 
separated from motor vehicle traffic by a landscaped area or a physical barrier. 

Class 2: Includes bicycle lanes and roadway shoulders. The bicycle lane is a 
portion of the road that is separated from motor vehicle traffic by a white strip, 
contains special pavement markings, and is designated for the exclusive use of the 
cyclist. Bike lanes are one-way facilities that flow in the direction of the motor 
vehicle traffic. Roadway shoulders can also be used for cycling. These shoulders 
are separated from motor vehicle travel by a solid white strip, do not contain 
special pavement markings, and can be used for other motor vehicle purposes, 
such as vehicle breakdowns.  

Class 3: Includes bike routes. This is a bike facility that contains no special 
accommodation for the cyclist, such as additional pavement or pavement 
markings. Signs are used to define the route of travel, and the cyclist shares the 
roadway environment with motor vehicles. 

  
Figure 2.7. Bicycle path (Class I) bicycle facilities (Hopper, 2007). 
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Figure 2.8. Bicycle path (Class II) bicycle facilities (Hopper, 2007).  

 

Figure 2.9. Bicycle path (Class III) bicycle facilities (Hopper, 2007).  

Implementing bike paths in lower traffic residential neighborhoods can be fully 

compatible with the streets without having to make major structural changes. As the 

streets become more bicycle friendly, there will be more opportunity for recreational 

purposes. Most likely, people who ride bikes for recreational purposes will be more 

willing to commute to work or school by using their bike if their destination is within a 
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reasonable distance from where they live. Once a person begins riding recreationally, he 

or she is likely to progress to a regular utilitarian cyclist (Lumsdon, 1997). A utilitarian 

cyclist is someone that utilizes their bicycle for transportation purposes, but is not limited 

for use as a form of advertising, delivery of freight, taxi services, building community, 

social action, and much more (Colavito, 2009). The Pedestrian and Bicycle Information 

Center (2002) determined the attitudes and behaviors of riders and discovered that the 

average time spent riding on a nice summer day was 3.9 miles. The study also concluded 

43 percent of people chose biking as an alternative solution of transportation to travel 

home, run errands, visit friends or family, or to commute to school or work. 

Health benefits 

 Riding a bicycle is not just functional— it provides benefits to people’s health as 

well. Numerous health benefits accompany regular bicycle use including: increased 

fitness, weight loss, stress reduction, heart benefits, and increased life expectancy 

(Merced County Association of Governments, 2011). The simple act of riding to and 

from destinations, such as places on a college campus, can serve as sufficient daily 

exercise. Often times, people think exercising has to be a strenuous workout, but it can in 

fact consist of an enjoyable physical activity that still results in exponential health 

benefits (Williams, 2010).  Walking or riding a bike fits better into people’s everyday 

routines because it is not as strenuous as long aerobic or weight-lifting exercise 

(Kamiyama, 2003). Many people complain about not having enough time to exercise 

during the day when in reality, it only takes 30 minutes a day to achieve a good, fat 
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burning workout (O’Neill, 2011). Exercise does not have to be a chore, it can be fun, and 

if you exercise outside, the fresh air and the view make the experience more enjoyable. 

According to the Center for Disease Control (2010), more than half of all U.S 

adults are considered overweight, defined as having a Body Mass Index (BMI) of 25 or 

more. According to Cullins (2010), when a person is trying to determine their BMI, there 

are three categories they could potentially be placed into:  

• Obese - Having a Body Mass Index (BMI) of 30 or greater 

• Overweight- Having a BMI between 25 and 29.9 

• Normal-  BMI’s are considered to be between 18.5 and 24.9  

In the United States, three in five Americans do not include exercise in their daily 

routine and a quarter of Americans do not exercise at all (Hillsdon, Thorogood, Anstiss, 

& Morris, 1995). A person who is overweight or obese has excessive body fat in the 

waist which presents an increased risk for higher blood pressure, higher blood 

cholesterol, higher triglycerides, diabetes, heart disease, and stroke (Capital Cardiology 

Associates, 2006). Figure 2.10 shows the percentage of American adults age 20 years and 

over who are obese: 34% (CDC, 2010). The majority of college students fall in the same 

age range (U.S. Census Bureau, 2010).  
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Figure 2.10. Percent of obese (BMI > 30) in U.S. adults (CDC, 2010).  

Exercising 240 minutes per week is a good way to help reduce the risk of stroke 

and heart attack (American Heart Association, 2010). However, people prefer a different 

form of exercise besides running. Biking is a good exercise alternative because it is a low 

impact activity on the body, and it gives people a chance to be outdoors and enjoy their 

surroundings. The American Heart Association (2010) also lists several beneficial factors 

of being physically active: 

• People who are physically active save an average $500 a year in healthcare costs. 

• Employers save $16 for every $1 they spend on employee health and wellness per 

month. 

• At work fitness programs help reduce employer healthcare costs anywhere from 

20% to 55%. 

• If one health risk in the workplace is reduced, productivity can increase by 9%. 
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 Cycling is an ideal exercise for daily activity because of its high energy consumption as 

well as aerobic benefits (Bakhtiar, 2009). 

• Aerobic cycling is an excellent form of cardiovascular exercise that can prolong 

your life, promote a healthy immune system, and make a person feel physically 

better. 

• Cycling can be more convenient for people instead of spending time cooped up in 

the gym. 

• Riding a bike does not place as much stress on your joints, making it easier for 

people with joint problems to workout. 

Exercise can help reduce the risk of coronary heart disease, stroke, and other 

chronic diseases (American Heart Association, 2010). Exercise also helps to improve the 

quality of life for people of all ages. A multitude of health benefits accompany regular 

exercise for both men and women. Increased energy levels and a positive mental outlook 

are just a few of the benefits that come from exercise.  

Figure 2.11 is a sample calorie chart showing the number of calories burned 

during certain physical activities. It is relatively easy to burn a respectable amount of 

calories in a short time frame (Pathfinder Publications LTD, 2011). Take riding to class 

for instance: if riders take an average of 10 minutes to get to class, then depending on 

their weight, anywhere from 40 to 230 calories can be burned. 
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Figure 2.11.  Number of calories burned in 10 minutes (Frederick & Kleeberg, 2006).  

In 2008, Bill Cullins, a retired professor in Engineering Technology at Angelo 

State, developed and implemented the ASU Fit Fitness and Wellness program at Angelo 

State University. The purpose of this program is to help support healthy and active 

lifestyles for the faculty, staff, and students at Angelo State University. Through the use 

of intramurals, fitness classes, outdoor adventure trips, a swimming pool, and new state 

of the art recreation center, students at Angelo State will be able to cultivate and maintain 

a healthier, more positive lifestyle (Angelo State University Recreation, 2010). Angelo 

State University is aiming to become a more active, health conscious campus where 

fitness and wellness can integrate with the campus culture.  
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Bicycle safety 

Bicycling has become one of the most popular recreational activities in the U.S., 

but it is also very risky, as indicated by the numerous injuries and deaths that involve 

bicycles every year (Rodgers, 1993). More than 500,000 people in the U.S. are seen in 

emergency rooms, and more than 700 people die as a result of bicycle-related injuries 

every year (CDC, 2009). To insure a safer ride: wear a helmet, stay alert when in traffic, 

make yourself visible to other drivers, know and follow all traffic rules, and always be 

predictable (USAA Educational Foundation, 2010). Sometimes, riders forget they share 

the road with 2,000 pound vehicles, likewise, drivers forget to share the road with people 

riding bikes.  

People spend a lot of time in their cars, but some people utilize their vehicles for a 

dressing room or a place to eat lunch and dinner (U.S. Department of Transportation, 

2010). Distracted driving is a very real and very serious life-threatening practice of my of 

today’s drivers (U.S. Department of Transportation, 2010). The car has turned in to much 

more than a simple vehicle it once was. Some of the most common distractions while 

driving include, answering phone calls, performing multiple tasks at once, texting while 

driving, navigation by map, noisy music, and negative moods (U.S. Department of 

Transportation, 2010). If students and faculty are going to ride on a more frequent basis, 

they need to remember to be aware and stay focused on their surroundings because not 

everyone may be watching out for bicyclists, and that the same laws for automobiles 

apply to them as a rider. Crashing, falling, or colliding with another object can result in 

serious injury (Thompson & Frederick, 2001). 



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

 Since 2003, the City of San Angelo has reported 352 accidents involving 

bicyclists within the city limits. Of those 352, 8 fatalities have occurred, 44 have been 

incapacitating, 160 were non-incapacitating injuries, 80 were a possible injury, 34 were 

not injured, and 26 reports were unknown status of injury. Figure 2.12 is a map of San 

Angelo that shows every location where an accident has taken place in San Angelo over 

the last 7 years.  

 

Figure 2.12. Bicycle & pedestrian accidents map 2003–February 2009 (San                        
Angelo MPO, 2009).   
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According to the National Highway Traffic Safety Administration (2001), federal 

spending increased from $4 million to more than $200 million per year on improvements 

to bicycle facilities during the 1990s. Improvements made for bicycles include striped 

lanes, bike racks and lockers, off-road trails, and a wide variety of safety promoting 

activities (Rodgers, 2000). Several key components need to be considered when 

evaluating the safety and usefulness of future design options for bicycle facilities 

(NHTSA, 2001): 

• Collect all data for design elements and ways to implement safe bicycle facilities. 

• Determine effectiveness of existing facilities and how they can be improved.  

• Lobby for increased research funds at the national level for bicycle safety. 

• Endorse innovative designs of new and improved bicycle facilities. 

In order to improve pedestrian and bicycle safety, it is important to first identify 

the problem. A vast number of safety problems are present for pedestrians and cyclist, 

therefore, a safety solution that works in one location may not be suitable for another 

location (Federal Highway Administration, n.d.). Providing good design solutions is an 

effective way to help increase safety for non-motorists using the streets.  
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Case Studies 

 Case studies are used as a guide to a better understand a complex topic to broaden 

knowledge and add validity to a study with what has already been discovered through 

previous research (Soy, 1996). Using case studies help emphasize an in-depth analysis of 

a specific event or its association with the topic that is being researched, and can help the 

researcher to develop the most effective solution to a problem. The case study research 

method has been in use throughout a whole spectrum of disciplines for many years. 

Many campuses around the country are creating comprehensive bicycle networks 

that accommodate both students and faculty who are commuting as well as leisure or 

recreational bicycle users. Bicycle-friendly campuses are trying to encourage bicycle use 

through the following amenities: lanes and trails for bicycles; adequate bike racks to 

accommodate students; a bicycle repair shop with discounted rates for repairs and rentals; 

places for riders to shower and change; free bike rentals for students and faculty; and 

bicycle registration at campus police stations in case a bike is ever stolen or vandalized 

(University of Central Florida, 2010).  

As students begin college, their parents might consider buying them a new bike to 

ride instead of a car. Bicycles can help combat a tight budget and are environmentally 

friendly because they do not emit any harmful exhaust (Fielder, 2010). Many campuses 

today find it is much cheaper to put in bicycle parking at $150 per space rather than 

spending $3,000 to $30,000 to provide one new space for a vehicle (Cycle and Style, 

2010). Many students and the universities they attend are beginning to embrace the idea 

of the sustainability movement. A green report card is the latest way to look at schools 
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across the country and determine how well the criteria for being green are met 

(Sustainable Endowments Institute, 2011). The focus of the report card is to encourage 

sustainability as a main concern through the evaluation of nine categories: administration, 

climate change and energy, recycling, green building, student involvement, 

transportation, endowment transparency, investment priorities, and shareholder 

engagement (Sustainable Endowments Institute, 2011). An alarming number of schools 

in the United States have a rating of B or lower. Of the 300 schools reviewed last year, 

only 52 received an A (Sustainable Endowments Institute, 2011).  

 There are a number of excellent schools to look at from the transportation aspect 

of the green report card, but the University of Arizona and the University of Georgia 

showed to have successful bicycle infrastructures. Both received an A in the category of 

transportation (Sustainable Endowments Institute, 2011). These universities have been 

directly impacted from the benefits of students and teachers using their bicycles to get to 

class as well as members of surrounding neighborhoods that use the university bike paths 

for recreational purposes. Some of the indirect benefits the universities have begun to see 

include a decreased number of parking spaces being used, more people riding bikes for 

exercise, and a decline in automobile emissions. It is beneficial to review these schools as 

a model, so the proper steps can be taken to ensure Angelo State University can 

implement a state-of-the-art program. 

The University of Arizona 

 The University of Arizona is centrally located in Tucson, Arizona, on 387 acres 

(University of Arizona, 2010). The campus is the oldest constantly maintained green 
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space in the state of Arizona. Nearly 40,000 students attend the university. According to 

the green report card, more than half of the student body uses some sort of alternative 

transportation to get to school, including bicycles (Sustainable Endowments Institute, 

2011). A bike shop, located on campus, is available for students to tune and fix minor 

problems with their bike free of charge (University of Arizona, 2010). The university also 

utilizes the bike sharing program across campus. Students can rent a bike and use it for 

the whole semester. The university purchased a fleet of inexpensive cruiser type bikes 

that are all the same type and color, the only difference is the number on every bike. 

Figure 2.13 is the campus bikeway plan currently in place on the University of Arizona’s 

campus. 
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Figure 2.13. University of Arizona’s campus bike routes 2010-2011 (University of 
Arizona, 2010). 

The University of Georgia 

     The University of Georgia is 615 acres and is located in Athens, Georgia (University 

of Georgia, 2010). Approximately 35,000 students and faculty and 3,000 make up the 

student-faculty population at UGA. Currently there are 19.06 miles of bikeways and 369 

bike racks on the UGA campus (University of Georgia, 2010). Figure 2.14 is a current 

bicycle master plan at the University of Georgia.  
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Figure 2.14. University of Georgia’s bicycle master plan (University of Georgia, 2010).  

The University of Georgia is in the process of making the interior portion of the 

campus more bicycle and pedestrian friendly by re-routing the buses and cars around the 

outsides of the campus instead of sending the traffic through the middle (University of 

Georgia, 2010). According to the proposal, new parking structures will be situated around 

the outskirts of the campus. The parking structures can be shielded to help them blend in 

with new classrooms, office buildings, labs, and new dormitories to be utilized by 

students. Parking garages and bus stops have been strategically placed in areas that 
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minimize the walking time and distance to any building on campus (University of 

Georgia, 2010). The current surface parking on the interior of campus can also be re-used 

for the development of new classrooms, labs, and dorm rooms as the university acquires 

funds to complete such projects (University of Georgia, 2010). Figure 2.15 depicts how 

the bus route will be moved to the outskirts of campus to decrease the amount of traffic 

through the center of campus. 
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Figure 2.15. University of Georgia’s pedestrian plan (University of Georgia, 2010). 

Seeing how different programs have been successfully implemented at larger 

universities, will help in determining recommendations for this study.  
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CHAPTER III 

RESULTS 

Research Intent 

 The purpose of this survey was to gain insightful information about the student 

and faculty population at Angelo State University (ASU) in regard to commuting by 

bicycle. The results of this survey are exclusive to this study, but they could serve as a 

guide for future development for the Planning Department in the city of San Angelo. 

Based on the responses to this survey, the proper and most effective placement of 

bikeways will help to increase the number of bicyclists in the surrounding neighborhoods 

of the Angelo State campus.  

Questions 

 In an attempt to clarify differences in opinion, the survey results will be used to 

help connect preferences of the students and faculty and the thoughts of the author and 

the literature. With the suggestions in this thesis, the relations between the author and the 

population at Angelo State are exemplified to develop suitable on-road and off-road bike 

ways that accommodate the riders. 

Goal 

 The aim of this study is to present adequate bikeways to better serve the students 

and faculty of Angelo State University. The proposed routes will address the shortest, 

safest, and most beneficial areas with regards to the responses of the survey. 
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Conceptual Framework 

 The responses of the study will be assessed to determine the users concerns about 

the current bicycle situation at Angelo State, as well as their input on what would be the 

most beneficial additions. 

Survey Method 

 The main instrument used in determining user preferences for on-road and off-

road bikeways was an on-line survey. The survey method is vital in discovering student 

and faculty opinions and feelings that are otherwise unknown by the author. Hopefully, 

this survey will indirectly encourage more people to start using their bikes on a more 

regular basis. The survey was sent out to all of the Angelo State students and faculty 

through the assistance of the e-Learning Center at ASU. At the time of the survey, there 

are 6,856 students and 332 faculty at Angelo State University (ASU Facts, 2010). In 

order for the survey to represent the entire population of Angelo State, with a confidence 

level of 95% and a confidence interval of +/- 3, 926 subjects needed to respond to the 

survey (Dillman, 2000). If a fewer number of subjects responded than anticipated, the 

survey is still viable with 364 subjects that would represent the entire campus population 

with a confidence level of 95% and a confidence interval of +/- 5.  

 The survey (Appendix E) was sent out January 27, 2011 in an e-mail (Appendix 

A), to all of the Angelo State University students and faculty listed in the e-Learning 

Center database. The survey was sent out a second time, with a reminder e-mail 

(Appendix C) on February 7, 2011, a third time with a reminder e-mail (Appendix D) 

February 17, 2011, to encourage students and faculty to participate. As responses to the 
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survey were submitted, all personal information was removed by the learning center and 

the author was only be able to see how the questions on the survey were answered. There 

was not a consent form required to take the survey. Replying to the survey served as the 

participants consent.  

Student Survey 

 To help determine specific locations on and around Angelo State’s campus, a 

simple 12 question survey was sent to the entire student and faculty database via e-mail. 

Upon receiving responses, data collected was used to identify the safest and most 

efficient routes to campus as well as making the campus more maneuverable for riders.  

Survey Design 

 The survey was constructed by the researcher with direction of faculty in the 

Agricultural Education & Communications Department and the Landscape Architecture 

Department at Texas Tech University. A survey should not be contrived, but specifically 

tailored to a format that would be most beneficial in the use of further research (Dyess, 

2006). With that being said, analyzing the respondent’s data from the survey can be used 

to inform future design solutions and recommendations. The questions asked did not 

require participants to disclose any personal information that would jeopardize their 

identity. There was no link between the respondents and the author. After the survey was 

completed and returned, the respondents e-mail address was disposed of by the e-

Learning Center in the proper manner so the author was not able to see who had 

completed the survey; therefore, all the respondents to the survey remained anonymous. 

If a respondent answered no to the third question, the respondent was directed to the last 



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

42 
 

question on the survey to record their input on how they felt about multi-use 

(bicycle/pedestrian) or separate bike paths to be proposed for future use. Appendix E is a 

copy of the survey that was sent out at Angelo State. 

Question Format 

 How the questions asked are worded in a survey is an integral part of designing a 

survey (Dyess, 2006). According to Schuman & Presser (1977, p. 165): 

The oldest controversy over question form involves the issue of open versus 
closed questions. On the one hand, the open form does not limit respondents to 
alternatives within the investigator’s frame of reference, and it also avoids 
suggesting or imposing answers the respondent may not have considered. On the 
other hand, the closed from restricts responses to those germane to the 
researcher’s aims, and provides data in a form that is a great deal easier to code 
and analyze.  
 
In an attempt to have the respondents answer all questions in an honest manner, 

question wording can become quite important (Dyess, 2006). Even slight differences in 

wording can cause the respondent to become confused and questions can be 

misinterpreted (Trochim, 2006). To combat this, survey questions can be written simple 

and to the point. How respondents record their answer to a question is dependent upon 

the information they receive and the constraints that are posed by the question (Groves, 

Fowler, Couper, Lepkowski & Singer, 2009). Respondents who give honest answers help 

benefit the researcher during the study. If the person can easily read and understand the 

question asked there will be a greater chance in an honest response. This will allow the 

researcher to accumulate credible data to analyze (Dyess, 2006).  
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Survey Results 

 A total of 1,141 survey responses were received. There were 10 additional 

respondents that started the survey but failed to submit it. These respondents were not 

included in the final total number of respondents. An overall response rate of 16% is 

considered to be very high when sending out a survey to 7,188 people. The e-Learning 

Center at Angelo State commented that this survey had the highest student response rate 

of any student survey they have sent out. This survey can be concluded to be a true 

probabilistic sample. A probabilistic sample provides the most reliable representation of a 

specific population (Weisner et al., 2001).  

Age 

 Figure 3.1 represents the age demographics gathered from the survey on 

Implementing Bike Paths on Angelo State University Campus. The youngest respondents 

were 17-years-old and the oldest respondent was 72. The age with the most responses 

was 19. The average age of respondents was 30-years-old. As discussed in Chapter II, the 

majority of survey respondents fall between the ages of 18 and 25 (U.S. Census Bureau, 

2010). There is a direct correlation between this survey and the Census Bureau’s statistics 

stating the majority of college students fall into this same age range.    



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

0

20

40

60

80

100

120

140

160

17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 72

Number of Responses by Age

Number of 
Responses

Age

N
um

be
r o

f r
es

po
ns

es

 

Figure 3.1. Age of survey respondents (e-Learning Center at Angelo State University, 
2011).  
 

Academic Status 

Figure 3.2 breaks down the academic status of the respondents of the survey. Of 

the 1,141 respondents, there were 127 (11.1%) freshman, 174 (15.2%) sophomores, 158 

(13.8%) juniors, 208 (18.2%) seniors, 170 (14.9%) graduate students, 10 (0.9%) doctoral 

students, and 294 (25.8%) faculty and staff that responded to the survey. According to the 

Angelo State Fact Sheet (2011), there are 332 faculty and staff at Angelo State, meaning 

that 89% responded to the survey. Of the 6,856 students, 847 students filled out the 

survey, yielding a 12% response rate.    
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Figure 3.2. Academic status of respondents? (e-Learning Center at Angelo State 
University, 2011). 

Bicycle as a Method of Transportation 

 Figure 3.3 represents the percent of respondents who use a bicycle as a method of 

transportation and those who do not. When respondents were asked if they used a bicycle 

as a method of transportation, 17.7% (202) said they did use a bike as compared to the 

82.3% (942) that said they did not use a bike as method of transportation.  

45 
 



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

 

Figure 3.3. Bicycle as a method of transportation, yes or no? (e-Learning Center at 
Angelo State University, 2011).  

How far did Respondents Live From Campus 

 Figure 3.4 depicts the different percentages of the distances the respondents live 

from campus. A majority, 44.2% (72) respondents, said they live within .5 miles to 1 mile 

from the campus. In the 1.5 miles to 2.5 mile range from the campus, 22.1% (36) 

respondents picked this option. Another 10.4% (17) respondents reported they live 2.5 

miles to 3 miles from campus. Moving farther from campus in the three mile to four mile 

range, 9.2% (15) responses were recorded. Finally, in the greater than five mile distance 

from campus, there were 14.1% (23) respondents who chose this option.     
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Figure 3.4. How far did respondents live from campus? (e-Learning Center at Angelo 
State University, 2011).  

Purpose for Bicycle Use 

 Figure 3.5 shows the percentages of respondent’s choices to the options for the 

purpose of why they ride a bicycle. Respondents were given four variables to select all 

that applied to their purpose for using a bicycle. The four variables consisted of using a 

bike for commuting purposes, training purposes, recreation purposes, or for occasional 

use. The highest number of responses was 144 for recreational purposes. There were 122 

people who responded to using a bicycle for commuting purposes. There were 121 

respondents who reported they only used their bicycles occasionally. The lowest number 

of responses was riding for training purposes with only 64 responses.   
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Figure 3.5. For what purposes did respondents ride a bicycle? (e-Learning Center at 
Angelo State University, 2011). 

Number of Hours Spent Biking per Week 

 Figure 3.6 represents how many hours a week respondents spend time on their 

bicycle. Respondents that rode their bike for one hour or less consisted of 16.5% (30) of 

the 182 people that answered this question. In the one hour to two hour group there was a 

majority of responses at 40.1% (73). The three hour to five hour respondents consisted of 

28.6% (52) of the sample. Respondents who reported they ride between five hours to 

seven hours a week equal 8.2% (15). There was a 4.4% (8) response rate for the 

respondents who indicated they rode their bikes for seven hours or more during the week. 
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Figure 3.6. How often did respondents ride for exercise, recreation, or to go places? (e-
Learning Center at Angelo State University, 2011). 

The following characteristics sum up the typical rider at Angelo State. A typical 

rider is between the ages of 19-25 years old, and ranges from freshman to senior in 

academic status. The majority of their time is spent riding for recreational purposes, and 

they ride anywhere from 1 hour a week to 5 hours a week. The typical rider lives within 

.5 miles to 1 mile of the campus.     

Origin of Ride 

To become more familiar with where respondents began riding their bike to 

campus, the respondents who used their bikes as a form of transportation were asked to 

answer an open-ended question about where they begin riding to campus. After analyzing 

the results, 140 respondents listed a starting origin for their ride. Three groups can be 

associated with the 140 respondents: the respondents who live in the close-to-campus 

range, which would be the respondents that live on campus or .5 miles to 2.5 miles from 
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campus; the respondents that live in the medium-range from campus, which would be 2.5 

miles to 4 miles from campus; and the respondents that live in the long-range from the 

Angelo State campus, which would be 5+ miles away. There were 99 respondents that 

lived in the close-range, 27 respondents who resided in the medium-rage, and 14 

respondents that make up the long-range residents. Of the 99 close-range respondents, 30 

live in campus dormitories. The majority of close-range respondents began their trips 

from Jackson St., Avenue J, Avenue N, Sul Ross St., College Hills Blvd., Knickerbocker 

Rd., Live Oak St., Arden Rd., and Van Buren St. The majority of mid-range respondents 

began riding from Sunset Dr., Green Meadow Dr., Southland, Southwest Blvd., Rio 

Grande St., Amistad Rd., Washington St., and Sherwood Way. The long range 

respondents started their journey from Avondale Ave., Bremerton Dr., Averill Way, 

Preusser St., Tres Rios Dr., Maryland St., Doral Rd., Pullium St., Juanita Ave., Oriole 

Dr., Berkshire Rd., and Greenwood St. Figure 3.7 shows a visual correlation to the three 

groups of respondents described above. The red ring represents the close-to-campus 

range respondents, the green ring represents the medium-range respondents, and the 

yellow ring represents the long-range respondents.  
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Figure 3.7. Map showing ranges of travel to Angelo State (City of San Angelo, 2011). 

Figure 3.8 is a map of the streets respondents use to get to campus. Angelo State 

is outlined in black in this figure. The amount of bicycle usage is shown to be more 

concentrated in a close proximity to campus and begins to thin out the greater the 

distance the respondents live from campus. Inferring from the responses, there tends to be 

more bicycle activity in the southwest portion of San Angelo. There are several 

respondents who ride a considerable distance to get to campus.   
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Figure 3.8. Street map depicting students routes to campus (City of San Angelo, 2011). 
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Difficulty of Biking on Campus 

 Figure 3.9 shows respondents thoughts on how difficult it is to ride their bike on 

campus. The respondents were asked to pick a response from a scale ranging from very 

difficult, difficult, neutral, easy, and very easy. Only 2.8% (5) of respondents felt it was 

very difficult to ride on campus. There were 30.9% (56) of respondents that found it 

difficult to ride their bikes on campus. The majority of respondents 41.4% (75) were 

neutral on how they felt about riding their bike on campus. According to 18.8% (34) of 

respondents riding a bike on campus was considered easy, and 6.1% (11) found it very 

easy to ride on the Angelo State campus.  
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Figure 3.9. Did respondents find it difficult to get to different locations on campus? (e-
Learning Center at Angelo State University, 2011).  
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Which Streets Respondents Prefer While Riding to Campus 

 Respondents were asked to list the streets they preferred to use when riding to 

campus in the form of an open-ended question. There were 277 responses that generated 

as a result of this question. Based on the number of times a street was recorded, the 

streets were divided into three groups: primary streets, secondary streets and tertiary 

streets. Figure 3.10 displays the streets most commonly used by respondents on their way 

to campus. Dena Dr. and Johnson St. are the two most commonly used streets on a 

regular basis. Other major streets around the campus that are frequently used are: Jackson 

St., Sul Ross St., Avenue N, and Oxford. Other streets to note are College Hills Blvd., 

Vanderventer Ave., Arden Rd., Avenue J, Avenue L, Campus St., and A&M Ave. The 

main mall (sidewalk) on campus was also reported to have significant use.      
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Figure 3.10. Primary streets respondents prefer when riding to campus. 
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Figure 3.11 graphically represents the secondary streets located around the 

campus that are frequently used.  
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Figure 3.11. Secondary streets respondents prefer when riding to campus.  
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Figure 3.12 depicts the tertiary streets surrounding Angelo State University that 

are used by respondents on a regular basis.  
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There were some negative comments from respondents regarding a few of the 

streets mentioned above. The streets respondents chose to ride one included: Dena Dr., 

Avenue N, Johnson St., College Hills Blvd., and Paint Rock Rd. The respondents 

mentioned these streets had too much traffic and there is no room for them to ride their 
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Perceived Safety While Riding to Campus 

 Figure 3.13 breaks down the percentages of how safe respondents felt while they 

were riding their bikes from where they live to campus. Only 7.9% (14) respondents felt 

very safe while riding their bike on the streets to campus. A larger percentage, 37.1% 

(66), reported they felt somewhat safe when riding their bike to school. Another 23.6% 

(42) of respondents claimed they were neutral about how safe they felt when riding to 

class. On the negative end of the spectrum, 24.7% (44) of respondents felt unsafe when 

riding on the streets to campus and another 6.7% (12) felt very unsafe on the road.     
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Figure 3.13. How safe did respondents feel while riding to campus? (e-Learning Center 
at Angelo State University, 2011). 
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Bicycle System on Angelo State Campus 

 Figure 3.15 depicts how the respondents feel about the current bicycle system in 

place at Angelo State University. Only 1.1% (2) respondents felt that the bicycle system 

was excellent on campus. There were 6.6% (12) respondents that rated the bicycle system 

as very good. The majority of respondents, 44.2% (80), felt the bicycle system at Angelo 

State was fair. Likewise, there was a 39.8% (72) response rate of poor. If these two 

categories are combined the total is almost 85%. Also, 8.3% (15) of respondents had no 

opinion about the current system.   
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Figure 3.14. How did respondents feel about the quality of the current bicycle system at 
Angelo State? (e-Learning Center at Angelo State University, 2011). 

Shared or Multi-use Paths 

Figure 3.15 displays the respondent’s preferences about separate bike paths or 

multi-use (pedestrian/bicyclist) paths on the Anglo State University campus. Respondents 
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were asked to record their feelings on a scale ranging from very strong, strong, neutral, 

weak, and very weak on both types of paths in order to represent the sample population 

more accurately and to understand what respondents would prefer to use on campus. 

There were 335 respondents that felt very strongly about separate bike paths compared to 

156 people who liked the idea of multi-use paths. Respondents with a strong preference 

for separate bike paths equaled 318 and 211 respondents felt strongly about multi-use 

paths on campus. Respondents who showed neutral feelings equaled 284 responses for 

separate paths and 366 responses for multi-use paths. There were 66 respondents who had 

weak feelings for separate bike paths and 165 respondents who had weak feelings about 

multi-use paths. The respondents who had very weak feelings for either option included 

46 responses for separate paths and 94 responses for multi-use paths. As a result of this 

survey question, the respondents’ preference appears to be separate bike paths, but there 

was also a large majority of the population that would feel comfortable having multi-use 

paths throughout the campus.  
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CHAPTER IV 

SITE INVENTORY AND ANALYSIS 

Inventory 

Location 

San Angelo occupies 55.9 square miles in Tom Green County and is located 

primarily in the ranching country of Central West Texas. San Angelo has a population of 

approximately 93,000, a +4.2% increase from 2000 (San Angelo Chamber of Commerce, 

2010). The majority of the population is Caucasian, 58% (63,293). The Hispanic 

population in San Angelo accounts for 35% (38,041), the African American population 

makes up 4% (4,726), and 3% of the population (2,276) falls in the category of other (San 

Angelo Chamber of Commerce, 2010). The town is situated at the confluences of the 

North and South Concho rivers, which make up the Concho River, a branch of the 

Colorado River (San Angelo Chamber of Commerce, 2011). Figure 4.1 is a location map 

that highlights where Tom Green County is in Texas, and is then broken down into a map 

of the City of San Angelo, to the final call out of the area encompassed by Angelo State 

University. 
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Figure 4.1. Location map of Tom Green County, San Angelo, and Angelo State 
University. 
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Climate 

San Angelo sits at an elevation of 1,900 feet and rests on the boundary of the 

Chihuahuan desert. The city’s proximity to lakes and rivers provide blue skies and a 

lovely, semi-arid climate (San Angelo Chamber of Commerce, 2011). The average yearly 

temperature is 64.9 degrees, and there are about 250 days of sunshine during the year 

(National Weather Service, 2009). The average annual rainfall is 20.45 inches. 

Angelo State University

63 
 

 

disciplines from the College of Business, Education, Liberal and Fine Arts, Nursing and 

Allied Health, Science, and the College of Gr

male, 

ty 

 The average national enrollment for Division II schools is 4,500 students 

(Erickson, 2011). Angelo State is one of the larger Division II schools in the country. 

  Angelo State University was founded in 1928 and is comprised of 268 acres. The 

university became a member of the Texas Tech University System in 2007, and offers 

undergraduate and graduate degree programs in liberal arts, sciences, and professional 

aduate Studies (Angelo State University, 

2010). At the time of this study, student enrollment at ASU totaled 6,856 (44% 

56% female) and the teaching faculty totaled 332 (ASU Facts, 2010). Also, the majori

of students (85%) have a car on campus (U.S. News and World Report LP, 2011).  

Many of the state’s Division II schools are branches from larger Texas university 

systems.

Figure 4.2. Angelo State University sign. 
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Figure 4.3. Financial aid statistics for Angelo State University (U.S. News and World 
Report LP, 2011). 

In 2010, Angelo State was formally recognized as a Hispanic Serving Institution 

for having 25% Hispanic enrollment in the university. The un ersity received a grant of 

U.S. Department of Education (Angelo State University, 2010). The 

grant w

 one of three Texas schools recognized by the Princeton Review as one of the 

“Best 371 Colleges” in the nation during 2010 (San Angelo Chamber of Commerce

2010). ASU prides itself on maintaining an excellent scholarship and financial aid award 

rate. Almost three of four students receive some type of financial help to pay for schoo

(ASU Fact, 2011). The Carr Scholarship awards three million dollars each year and is

awarded to one in six students (U.S. News and World Report LP, 2011). Figure 4.3 is a 

statistical breakdown of financial aid for the university. 

iv

$629,968 from the 

ill last five years and will provide financial help to first generation college 

students while they attend ASU. Angelo State is the first university in the Texas Tech 

University System to be awarded HSI status (Angelo State University, 2011).  
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to 10,000 

 According to ASU’s centennial master plan, the university will undergo steps 

toward campus expansion. One goal stated in the plan is to increase enrollment 

by the year 2020. Plans for development also include adequate building space for new 

classrooms and offices, increased circulation, implementing landscape improvements, 

new utility infrastructure, environmentally sound designs, improved image and aesthetics 

of the campus, and increased connectivity to the public transportation system in San 

Angelo (Angelo State University, 2011). Figure 4.4 provides a glimpse of the future 

buildings to be built on the ASU campus. Currently, the campus is comprised of 19 

buildings. The University is planning on doubling in size with an additional 19 buildings 

by 2028, and expanding a few others. The lighter colored buildings below are the existing 

buildings, and the darker colored are the new buildings to be constructed.          
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Figure 4.4. Angelo State University proposed building layout (Angelo State University, 
2011). 

Traffic and Circulation 

 ASU is encompassed by the following Streets: Avenue N and Vanderventer to 

the north, Jackson Street to the west, Dena Dr. and University Avenue to the south, and 

Rosemont and Jade Street to the east. Johnson Street is the main thoroughfare that runs 

through the core of the campus. Figure 4.5 is an aerial map of the campus indicating the 

street names mentioned above.  
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Figure 4.5. Aerial view of streets surrounding Angelo State University. 

Site Analysis 

Jackson Street 

 Jackson Street is an arteriole street that lies on the outskirts of the west side of the 

campus. Jackson Street is a typical four-lane street with a concrete divider separating 

north and south bound traffic. There are no sidewalks or bikeways that line the street. The 

Junell Center and Foster Field, home of the Angelo State Rams baseball team, and the 

Angelo State intramural fields are all accessible on the east and west sides of Jackson 

Street. Jackson Street continues north until it intersects with the access road of U.S. 

Highway 67, and also continues south where it intersects with U.S. Highway 87. 
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Avenue N

Figure 4.6. Looking east towards the Junell 
Center and Texan Dormitory.  

 

Avenue N is an arteriole street that runs east and west along the front of the 

campus. Avenue N is a typical four-lane street without a barrier between traffic. There 

are no sidewalks of marked bike paths on the street. Angelo State’s administration 

buildings can be accessed from Avenue N.   

Figure 4.7. Looking southeast toward 
the Administration Offices.  

Figure 4.8. Looking southwest towards 
Jade St. 
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Jade Street 

Jade Street is a residential connector that runs north and south from Avenue N to 

Douglas Street. Jade Street is a typical two-way residential street that does not have any 

sidewalks or marked bikeways present. Jade Street also continues to the south through the        

surrounding neighborhood. 

Figure 4.9. Looking South towards the 
Registrar’s Office. 

Figure 4.11. Looking North towards 
Avenue N. 

  

Figure 4.10. Looking northwest toward 
Centennial Village 
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Figure 4.12. Looking west down Avenue N on corner of Jade St.                 

University Avenue 

University Avenue runs east and west from Johnson Street to Knickerbocker 

Road. University Avenue is a typical four-lane street with no barrier separating east and 

west bound traffic. University Avenue has no sidewalks or bikeways on or off the street. 

The Angelo State softball fields, tennis courts, track and field, and Junell Center are all 

accessible from University Street.  

Figure 4.14. Looking northeast toward 
Concho Hall Dormitory and the Junell 
Center.

Figure 4.13. Looking Northwest toward 
Math and Computer Science Building 
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Vanderventer 

Vanderventer is a connector that street runs east and west from Jackson Street to 

Johnson Street. Vanderventer is a typical two-way street that does not have sidewalks or 

on-street bikeways. The Vanderventer apartments, Vincent Building, Rec Center and 

other campus dormitories can all be accessed from this street. 

Figure 4.16. Looking west towards 
Johnson St. 

Figure 4.15. Looking west towards 
Vincent Building. 
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Rosemont 

Rosemont is a residential connector street that runs north and south from Avenue 

N to Dena Dr. Rosemont is a typical two-way street that has a limited area with sidewalks 

and has no on street bikeways. The Centennial Village Dormitories and the University 

Center are the most accessible buildings from this street.   
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Figure 4.17. Looking southwest 
towards Centennial Village Dormitory. 

Figure 4.18. Looking east towards the 
University Center. 

Johnson Street 

Johnson Street is the main thoroughfare that runs through the heart of the campus. 

Johnson Street is a typical four-lane street with areas of limited sidewalks and no marked 

on-street bikeways. Johnson continues north to Sherwood Way, and also travels south 

until it reaches Knickerbocker Road.  

 

 

Figure 4.19. Looking north towards the 
Rec Center and Cavness Science Building. 

Figure 4.20. Looking south towards 
Baptist Student Ministry.  

 

 

72 
 



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

Dena Dr. 

Dena is a connector street that begins at Avenue N and makes its way around the 

southern edge of the campus and crosses Johnson St. before it comes to an end at the 

Texan Hall Dormitory on campus. Dena Dr. is a typical two-way street that has limited 

areas with sidewalks and has no on-street bikeways. The majority of the academic 

buildings are accessible from Dena Dr. Most of the residence halls can be accessed from 

Dena as well.   

Figure 4.22. Looking east into 
surrounding neighborhood. 

 

Figure 4.21. Looking northeast towards 
Academic Buildings. 

Figure 4.23 is a traffic volume map supplied by the San Angelo Metropolitan 

Planning Organization. The red numbers on the map represent the daily amount of traffic 

seen on the streets surrounding the Angelo State University Campus. The blue dots on the 

map represent where the traffic counting apparatus was set up to collect the data. The 

counts take place near the intersections on the map to help the city with stop light timing 

to benefit the flow of traffic in these areas. The black line on the map represents the 

boundary occupied by Angelo State University. Thousands of cars travel these streets 

each and every day. The heaviest amount of traffic is located along Johnson Street and 
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Avenue N ranging from 5,000 to 14,500 cars per day. High volumes of traffic are 

experienced in the early mornings, lunch hours, and at 5 p.m. when people head home 

from work. As seen from personal observations, there continues to be a steady stream of 

traffic on the streets surrounding the campus during the non-rush hours. Since a large 

amount of traffic occurs in a close proximity to the campus, bikeways should be 

implemented so students who ride their bikes can do so safely on the streets.   

Figure 4.23. Traffic density map of streets surrounding Angelo State (San Angelo MPO, 
2008). 

Figure 4.24 is a zoning map created by the city of San Angelo’s Geographic 

Information Systems Department (GIS) that depicts the uses of the properties in close 

proximity to the Angelo State University campus. Large concentrations of heavy 

commercial properties lie to the north along Avenue N and to the south along 

Knickerbocker Road. There is also a large density of single family residences that 
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surround Angelo State University. Implementing new bikeways through these 

neighborhoods will not only make it easier for people to get to and from campus, but it 

will also give business owners another outlet of access if people can get outside and ride 

their bikes to the surrounding commercial areas.  

 

Figure 4.24. Zoning map of areas around ASU (City of San Angelo, 2011).  

Figure 4.25 is a campus use map depicting the different areas of Angelo State. 

The student dormitories located on the east and west edges of the campus are indicated 

by the turquoise areas on the map. All of the parking on campus is located in the purple 

regions. Parking lots occupy a significant amount of the campus’ surface area. The 

academic buildings are represented by red, and are centrally located off of Johnson St. 

The administration buildings are located on the north side of campus closest to Avenue N 

in yellow. The University commons areas in light green consist of the University Center 
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on the east side, while the cafeteria and the pavilion are located on the west side. Students 

frequent these areas to eat, socialize, study, and attend university functions. The green 

spaces on campus are host to sand volleyball courts, washer pits, picnic tables, disc golf, 

ultimate Frisbee, and pick-up football games. The athletic facilities and fields occupy the 

southern portion of campus. Softball fields, soccer field, basketball arena, baseball 

stadium, and an outdoor track and field are all included in the blue areas.      
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Figure 4.25. Campus use map. 

Figure 4.26 is a campus circulation map representing how students and faculty 

navigate their way to and from different places on campus. The primary ciculation 

patterns are indicated in red and represent the main mall on campus. Every school day, 

thousands of people can be found traveling up and down the mall to various locations on 

campus. The secondary circulation  patterns are shown in yellow and depict the 

destinations students and faculty travel to from the main mall such as dormitories, 

administration buildings, classrooms, the library, the cafeteria, or the campus common 
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areas. The tertiary circulation patterns are shown graphically in turquoise. They 

correspond with the parking areas that students and faculty travel to on a daily basis.      

Figure 4.26. Angelo State University campus circulation map. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this study was to examine the existing bicycle accessibility of 

Angelo State University, in San Angelo, Texas, to help identify ways to improve the 

efficiency and safety of bicycle use on the campus as well as establishing connections to 

the surrounding neighborhoods. Another valuable piece of information gained from this 

study was the student and faculty attitudes about shared use paths and multi-use paths on 

campus.    

The following objectives where laid out specifically at the beginning of this study: 

1. Surveying the students and faculty to determine their preferences about the streets 

they use to ride to campus. 

2. Determine the safest and most efficient routes for cyclists to get to campus. 

3. Determine where the most attractive points of connection can be made to the city 

of San Angelo. 

4. Determine the most desirable type of pathway system on campus. 

As stated earlier in this thesis, a hypothesis could be formed to answer the question: 

What are the existing uses on the campus, and what necessities and preferences need to 

be addressed so more people will begin riding their bikes to school on a regular basis? By 

researching the topic of bicycling in the literature review, and sending out a survey to 
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faculty and students at Angelo State, the answers to these questions can be derived from 

this thesis.  The researcher feels that the hypothesis proved to be good for this study.  

Knowing people were interested in the topic from the number of survey respondents 

helped to identify preferences and necessities that needed to be addressed. Increasing the 

amount of options for riders and making it safer for people to ride will help to increase 

the number of riders at campus. Through site inventory and analysis, the existing uses on 

the campus were identified as well as information about the streets surrounding campus.  

Making improvements on the streets will help to increase the amount of people riding to 

campus.    

Conclusions for Objective One  

Objective one: Surveying the students and faculty at Angelo State to determine 

their preferences about the streets they use to ride to campus. 

In order to figure out where the proper placement of bikeways should be, a study 

needed to be conducted to find out where people actually ride their bikes, instead of 

wasting time and money on developing bikeways that will never be used. Although the 

study was limited to a specific population, the results of this study can be applicable to 

future studies on bicycling at Angelo State and possibly the city of San Angelo. The 

survey sent out to students and faculty at Angelo State seemed to spark people’s interest 

based on the 1,141 respondents. An overwhelming, 89%, response was seen from the 

faculty. Having such a large response rate from the faculty could allow changes to 

happen more easily because the faculty’s opinions tend to have more clout.  In order to 
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find out what streets people use to get to campus, the researcher first needed to determine 

where people were starting their journey. Based on the survey responses there are three 

categories of individuals who rode to campus. Close-range respondents, mid-range 

respondents, and long-range respondents were all identified. To begin any type of design 

work, it is always best to analyze all aspects of the situation. The information gathered 

from the survey was valuable because respondents input can be evaluated to create a 

useful and desirable bicycle infrastructure.     

Conclusions for Objective Two 

Objective two: Determine the safest and most efficient routes for cyclists to get to 

campus. 

As a result of the survey, the following streets were identified as the most 

commonly used among the respondents: Dena Dr., Johnson St., Jackson St., Sul Ross St., 

Avenue N, Oxford Ave., College Hills Blvd., Vanderventer Ave., Arden Rd., Avenue J, 

Avenue L, Campus St., and A&M Ave. Streets adjacent to campus consist of Dena Dr., 

Jackson St., Avenue N, and Vanderventer. Johnson St. runs directly through the center of 

campus. The off campus streets included Sul Ross St., Oxford Ave., College Hills Blvd., 

Avenue J, Avenue L, Campus St., and A&M Ave. Many of these roads are major 

arteriole streets with heavy traffic volumes during the day. It might not be economical to 

implement bikeways on the major streets at this time, but at some point there will have to 

be some money spent to begin to combat the lack of bicycle infrastructure in San Angelo.  
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The streets encompassing Angelo State need to be a first priority when trying to 

determine where the best options are for the placement of new bikeways. These areas 

would see the most use with the completion of a bikeway system. Starting at the center 

and working outward might prove to be the most effective solution. There are several 

options to pick from when looking at implementing bikeways. The easiest option is 

placing striped areas and signage on the outside of lanes. This type of bikeway would be 

best suited for residential streets that have limited automobile traffic occurring during the 

day. Riders would be able to safely follow designated routes to their intended 

destinations. Separate paving patterns can also be implemented to help distinguish 

bicycle areas. The low costs associated with this method of implementation means new 

bikeways could be added quickly once they are agreed upon. Retrofitting streets not 

originally designed for bikeways can be expensive, but the marked on street type of 

bikeway could offer an interim solution until funds become available for a permanent fix. 

If the streets were narrower, it would cause drivers to decrease their speed and become 

more aware of their surroundings, thus resulting in fewer traffic accidents. Figure 5.1 is a 

typical section of a bikeway that is on the street. There are only markings on the 

pavement designating the area for bike riders and for vehicle traffic.   
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Figure 5.1. Typical section of a bike lane on the street. 

Another option for streets is an elevated bikeway that raises riders slightly up off 

the street, with a minimal slope, so cars can cross the bicycle lane in order to turn when 

necessary. This type of bikeway could be implemented on the secondary streets that 

bikers use to get to campus. These bikeways would be beneficial because drivers that are 

not paying attention to the road will become aware when they feel their car begin to 

climb the slope of the elevated bikeway. These secondary streets are major streets 

running through neighborhoods and receive a significant amount of vehicle traffic 

throughout the day. Figure 5.2 is a typical section of an elevated bikeway on the street. 

The area designated for riders has a slight slope so the rides are situated slightly higher 

than the traffic. 
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Figure 5.2. Typical section of a bike lane elevated on the street. 

 When looking at the primary streets used by riders on their way to campus, 

bikeways that have some sort of barrier, either physical or some type of planting area, 

would help increase biker safety on these major arteriole roads. Due to the large amounts 

of traffic on these streets, based on the traffic count data from the city of San Angelo, 

implementing the safest type of bikeway in these areas would make the most sense. Large 

numbers of accidents have occurred on the major streets in San Angelo over the past 

eight years. If these areas continue to be overlooked when bicycle infrastructure 

improvements are considered, these streets will continue to have the highest accident 

occurrences in the city. This would be the most expensive option for implementing 

bikeways, but it would prove to be the most beneficial when looking at the long term 
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affects. Figure 5.3 is a typical section of a bikeway with some type of physical barrier 

between the riders and the traffic on the street.   

Figure 5.3. Typical section of a bike lane with a barrier on the street. 

If this option proves to not be viable for on street riders, it could be a possibility 

for separating bicyclists and pedestrians on campus. Another study would need to be 

done to determine exactly which type of bikeways cyclists and riders would prefer to see 

on the roadways. The options mentioned above are only suggestions for this thesis.           

Conclusions for Objective Three   

Objective three: Determine where the most attractive points of connection can be 

made to the city of San Angelo. 

84 
 



Texas Tech University, Christopher Bartlett Knappe, May 2011 
 

85 
 

 Providing gateways for pedestrians to various parts of the city would be of great 

benefit to San Angelo. In conjunction with the respondent’s primary, secondary, and 

tertiary streets which were used, implementing bikeways on these streets will open the 

door for greater bicycle access to areas farther away from the campus. The 

implementations of these bikeways will help increase the bicycle infrastructure in San 

Angelo. Students and faculty would be able to travel downtown safely to unwind after a 

long day or go shopping on Historic Concho St. Riders would also be able to connect to 

the multi-use trail that runs along the Concho River and enjoy a scenic ride. State park 

enthusiasts would be able to ride there quickly with the addition of a bikeway on Avenue 

N and Arden Rd. The trip on the road will help to increase the rider’s endurance, and then 

they can train their bodies with the technical aspects on the trails at the state park. Riders 

would also be able to ride to a wide variety of restaurants, and then be able to receive 

calorie burning benefits from riding home after their meal.  

The city of San Angelo’s Red Arroyo Project is currently being funded by the 

Texas Department of Transportation Enhancement Program. The city has plans to turn 

the Red Arroyo River in to a wide multi-use pedestrian path. The pathway would run 

from Sherwood Way to Knickerbocker Rd., making the path about four miles long. 

Patrons on the trail would be able to access many local businesses, the public library, a 

driving range, and Unidad Park. The trail would give children ample amounts of open 

space to play, opportunity for neighborhood residence to exercise, and three transit routes 

of the city would also be accessible from the trail. If these areas are designed with low 

energy use solar lighting, the trails and bikeways could be utilized day and night. 
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Conclusions for Objective Four 

Objective four: Determine the most desirable type of pathway system on campus.    

When walking on campus it can be frustrating and scary for bikers and pedestrians to 

both occupy the same small sidewalk. Some of the respondents from this study felt 

comfortable sharing the sidewalk with bicyclists, but the majority of the respondents 

reported they would rather have a separate path for people on bicycles.  

However, there is potential for a mixture of multi-use and separate pathways on 

the Angelo State University campus. The separate paths can be incorporated in the larger, 

more wide open places on campus so bikers would be able to move freely around the 

campus and not have worry about running someone over. Multi-use bike paths can be 

incorporated in the smaller, more intimate corridors on campus where a large volume of 

people move between classes. Bicycle traffic would be slower in these areas to help 

increase safety. This could be a viable solution to fit all of the students and faculties 

comfort levels.   

Recommendations 

 Several recommendations can be made to improve the quality of the bicycle 

program at Angelo State University. These recommendations are intended for use at 

Angelo State only and not for other regions of the city. Giving the students more 

convenient bicycle options on campus is one solution the researcher feels would promote 

an increase in the number of bicycle riders.  
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Committee for Developing Bicycle Master Plan 

 Creating a committee on campus to develop a bicycle master plan and handle any 

issues that might be associated with bike riding on campus. Here are some key elements 

that can be provided from the committee: 

1. Establish policies and objectives to create a bicycle master plan at Angelo State. 

2. Create a bikeway network that will be beneficial and safe to students and faculty 

3. Provide areas for riders to shower and change before going to classes. 

4. Develop ways to connect the transit system in San Angelo closer to campus. 

5. Provide educational services to help promote more people riding on campus. 

6. Handle any issues concerning bicycle and pedestrian safety on and around 

campus. 

Air Stations 

 Free air stations placed in various high use areas such as the University Center, 

Recreation Center, and in the commons areas on campus, would allow students to air up 

their bicycle tires without having to take their bike off campus to do so. Figure 5.4 is a 

proposed example for a typical air station to be placed on campus for students and faculty 

to use for free. 
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Figure 5.4. Typical air station to be placed on campus.  

Bicycle Repair Facilities 

 With the addition of a new Recreation Center, Angelo State University would 

benefit from the addition of a bicycle repair shop and an outdoor pursuit program on 

campus. Students would be able to bring their bicycles into the shop and work on them 

free of charge for minor repairs, and have a mechanic fix major repairs at a discounted 

rate. The University would be able to hire students to work in the bike shop to help the 

students who qualify for the work studies program at Angelo State. Students would also 

be able to rent bikes for different purposes from the bike shop. If someone wanted to rent 

a cruiser type bike to ride around town there would be no charge if the bike is brought 

back to the bike shop the same day. Mountain bikes would also be available to rent to 

take to the state park. Another benefit of having an outdoor pursuit program on campus 

would be the increased number of riding trips and other outdoor activities. Group rides 

are a fun way to meet new people, get a workout, and get outside to enjoy the outdoors. 
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From my experiences with the outdoor pursuits program and bike shop at Texas Tech, 

there is a positive future for the recreation programs at Angelo State.    

Bicycle Racks 

 Placing some type of cover over the bike racks to keep them out of the blazing 

sun and the rain would also attract more people to want to lock their bike up while they 

are in class. The addition of new bicycle racks would give more students a place to park 

their bicycle after they ride to campus. Lack of bicycle racks on campus could currently 

be holding back the potential number of riders to campus. The students that live in the 

dorm would also not have to worry about their bike rusting or becoming damaged while 

it is outside underneath the covered bike racks. The bike rack covers could also be 

equipped with lights to help keep students and professors safe after they finish any night 

classes or late night assignments on campus. Figure 5.5 is an example of a typical 

customized covered bike rack. The concrete and the cover can be stained or painted in 

order to match the Angelo State colors. The cover could also be installed with sheet metal 

to keep from having to repaint or replace it for a long period of time. 
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Figure 5.5. Typical customized covered bike racks. 

Bicycle Sharing Program  

 Many schools around the country are beginning to implement bicycle sharing or 

yellow bike programs. Universities are buying old, single speed bikes and painting them 

all yellow, like a taxi. Older bikes are used because there is a decreased risk of someone 

trying to steal a regular single speed cruiser-type bicycle. The bicycles are left on campus 

unlocked and when a student or faculty needs to ride somewhere they just get on yellow 

bike, ride it to their destination, and leave it for the next person to use. These types of 

bicycle sharing programs are available to help people who may not be able to afford a 

bicycle to bring to campus. They can also be for students and teachers who commute to 

campus by car, and have classes spread out around campus. With a limited amount of 

time between classes, these bicycles will certainly be a help. Another option for the 
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program is for the bikes to have a number on them, and the students can rent a bike with 

an assigned number. If a person wanted to rent a bike for a short amount of time, a set of 

numbers can be specified for that purpose. If a person wanted to rent a bike for the whole 

semester, then a different set of numbers would be allotted for those individuals. To keep 

the initial cost of implementing something like this at Angelo State, the schools fleet of 

bikes could start out small to determine if students or faculty would want to participate in 

this program.  

    This master’s thesis project was chosen with a purpose of looking at San 

Angelo, Texas specifically the Angelo State University campus. The researcher was glad 

to have picked this topic. The researcher wanted to have a project that would be 

beneficial and have a positive impact. It would be awesome to see some of the findings 

and ideas from this study utilized to help improve Angelo State University as well as San 

Angelo. San Angelo is a bustling town with a lot of potential for new growth. Currently 

there are very few sidewalks for pedestrians, and virtually no bikeways throughout the 

city to accommodate cyclists. The city is taking action to help improve the lack of bicycle 

infrastructure in place currently, and it seems much-needed improvements can be seen in 

the near future. 
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From: Christopher Knappe [christopher.knappe@ttu.edu] 
Sent: Monday, January 24, 2011 8:30 am 
To: elearning@angelo.edu  
Subject: I need your HELP!!! 
January 10, 2011 
 

I am writing to ask for your participation in a survey that I am conducting for my 
master’s thesis in landscape architecture at Texas Tech University. Part of the reason I 
chose to focus my study on Angelo State University is because I grew up in San Angelo 
and am an alumnus of ASU. I need help from all of the students at Angelo State to help 
me understand how you are utilizing bicycle transportation on a daily basis, and where 
you are going to and coming from. 

Your response to this survey is very important and will help me to have a better 
understanding of how many students actually use their bikes every day, and what I can 
design to make the journey easier and safer. The data generated from this survey will not 
benefit the administration of either ASU or Texas Tech for the use of planning, 
implementing, or determining the value of landscape construction on the Angelo State 
campus. This survey is to solely help in the completion of this master’s thesis project. 

This is a short survey and should take you no more than ten minutes to complete. The 
survey is being sent by the e-Learning Center at Angelo State. Please click on the link 
below to go to the survey website (or copy and paste the survey link into your internet 
browser) and then enter the personal access code to begin the survey. 

Survey Link: ___________________ 

Your participation in this survey is entirely voluntary and all of your responses will be 
kept confidential. Returning responses will serve as consent to use the data collected. The 
access code is used to remove you from the list once you have completed the survey. No 
personally identifiable information will be associated with your responses in any reports 
of this data. Should you have any further questions or comments, please feel free to 
contact me at christopher.knappe@ttu.edu or 325-374-0279. 

I appreciate your time and consideration in completing the survey. Thank you for 
participating in this study! It is only through the help of the students and faculty like you 
that I can provide information to help guide the direction of pedestrian accessibility at 
Angelo State University. 

Thank you very much, 

Christopher Knappe                                                                 Dr. Alon Kvashny 
Graduate Student of Landscape Architecture                    Department Chair of Landscape       
Texas Tech University                                  Architecture at Texas Tech, Committee Chair 
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From: Christopher Knappe [christopher.knappe@ttu.edu] 
Sent: Monday, February 7, 2011 8:00 am  
To: elearning@angelo.edu  
Subject: Angelo State bicycle use survey 
  
 February 7, 2011 
 
I recently sent you an email asking you to respond to a brief survey about the quality of 
bicycle access to and from the campus. Your responses to this survey are important and 
will help in developing a bike path plan for people on and off campus. The data generated 
from this survey will not benefit the administration of either ASU or Texas Tech for the 
use of planning, implementing, or determining the value of landscape construction on the 
Angelo State campus. This survey is to solely help in the completion of this master’s 
thesis project.  
 
This survey is short and should only take you ten minutes to complete. The survey is 
being sent by the e-Learning Center at Angelo State. If you have not yet responded to the 
survey, I encourage you to take a few minutes and complete the survey. Even if you do 
not ride a bike, your responses are beneficial. 
Please click on the link below to go to the survey website (or copy and paste the survey 
link into your internet browser) to begin the survey. 

Survey Link: ___________________ 

Your response is important. Getting direct feedback from students and faculty is crucial 
in improving the connectivity of the Angelo State campus. Thank you for your help by 
completing the survey. 

Sincerely,  

 
Christopher Knappe 
Graduate Student of Landscape Architecture 
Texas Tech University 
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From: Christopher Knappe [christopher.knappe@ttu.edu] 
Sent: Monday, February  17, 2011 8:00 am 
To: elearning@angelo.edu  
Subject: I still need your help with the bicycle survey 
 
February 17, 2011 
 
The beginning of the semester is a busy time for students, and I understand how valuable 
your spare time is during the semester. I am hoping you might be able to give a few 
minutes of your time to help me collect important information about Angelo State 
University by completing this short survey. The data generated from this survey will not 
benefit the administration of either ASU or Texas Tech for the use of planning, 
implementing, or determining the value of landscape construction on the Angelo State 
campus. This survey is to solely help in the completion of this master’s thesis project. 
If you have not yet responded, I would like to urge you to complete the survey. I plan to 
end the survey in two weeks, so I wanted to make sure everyone who has not responded 
has had a chance to participate. Even if you do not ride a bike, your responses are 
beneficial. The survey is being sent by the e-Learning Center at Angelo State. 
Please click on the link below to go to the survey website (or copy and paste the survey 
link into your internet browser) to begin the survey. 

 
Survey Link: ___________________ 
 
Thank you in advance for completing the survey. Your responses are important! Students 
and faculty are the best source of information to help shape the educational experience at 
Angelo State University. 
 
Sincerely, 
 
Christopher Knappe 
Graduate Student of Landscape Architecture 
Texas Tech University 
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1. What is your age? 

2. What is your academic status? 
a. Freshman 
b. Sophomore 
c. Junior 
d. Senior 
e. Graduate Student 
f. Faculty/Staff 

 
3. Do you use a bicycle as a method of transportation?   Yes / No  

4. If you commute, how far do you live from campus? 
a. .5 miles – 1.5 miles 
b. . 1.5 miles – 2.5 miles  
c.  2.5 miles – 3 miles 
d.  3 miles – 4 miles 
e.  5+ miles 

 
5. For what purposes do you ride a bicycle?  

a. Commute   Yes      No 
b. Training    Yes No 
c. Recreation   Yes No 
d. Occasional    Yes No 
e. I never ride (If never…. thank you for your response.) 

 
6. Overall, how often do you ride for exercise, recreation, or to go places per week? 

a. 1 hour or less 
b. 1-2 hours 
c. 3-5 hours 
d. 5-7 hours 
e. 7 hours or more 

 
7. Where do you begin your bike route from? (List location, street address) 

8. How difficult would you say it is to get from one place to another while biking on 
campus?  

a. Very Difficult 
b. Difficult 
c. Neutral 
d. Easy  
e. Very Easy 

 
9. If you ride to campus, which streets do you prefer to use? 
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1. ________________ 
2. ________________ 
3. ________________ 
4. ________________ 
5. ________________ 

 

10. How safe do you feel, while riding your bike to campus? 
a. Very safe 
b. Somewhat safe 
c. Neutral 
d. Not Safe 
e. Very unsafe 

 

11. How would you describe the quality of the bicycle system on the Angelo State 
University campus? 

a. Excellent 
b. Very Good 
c. Fair 
d. Poor 
e. No Opinion 

 

12. Would you prefer there to be multi-use paths on campus, or separate paths for 
bicyclist?   

Multi-use paths (Pedestrian/Bicycles) 

a. Very Strong 
b. Strong 
c. Neutral 
d. Weak 
e. Very Weak 

 
Separate bike paths 

a. Very Strong 
b. Strong 
c. Neutral 
d. Weak 
e. Very Weak 
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