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ABSTRACT 

  

 This thesis outlines the methods, results, conclusions and discussions of a body of 

work conducted in order to understand the commuting bicycling trends at Texas Tech 

University in Lubbock, Texas.  By studying faculty, staff and the students’ preferences 

for commuting behaviors, this study is not only important to the university but also to 

those looking for granularity in future studies.  An instrument was developed to gather 

and compare relevant data.  Through the application of a bivariate analysis, the researcher 

discovered travel behavior differences between male and female bicyclists when 

considering choosing bicycling as a means of transportation.  The study provides 

meaningful recommendations towards developing successful bicycle infrastructure that 

will help alleviate parking and congestion issues on the campus.  The thesis concludes by 

summarizing easily employed strategies for the university that would entice affiliates of 

the university to switch to active modes of transportation when traveling to or from the 

campus. 
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CHAPTER I 

INTRODUCTION 

As Texas Tech University (TTU) approaches its goal of enrolling 40,000 students 

in 2020 (Texas Tech University Strategic Plan, 2010), existing road facilities for students, 

faculty, staff, and visitors will be challenged to meet the demand.  Relying exclusively on 

the automobile for travel on and off campus may not be feasible due to the finite amount 

of land area within the campus boundaries.   

Historically bicycling has been given a low priority within transportation planning 

in the United States.  The recently passed Transportation Bill “Moving Ahead for 

Progress in the Twenty-First Century” (MAP-21) has reduced federal funding from just 

over 3% to less than 2% of the total expenditures.  In addition, funding for bicycle 

facilities has been classified as Transportation Enhancements, Safe Routes to School, and 

Recreational Paths.  These changes seem to come at a time when people are looking to 

move away from what is currently a car-centric society.  

Since 1980, automobile usage has continued to increase at a rate faster than roads 

are being built (FHWA, 2010) (Figure 1).  This has contributed to an increased incidence 

of obesity, less social interaction, and people simply wanting the option to travel by 

different modes (Jacobson, 2011).  In 2008, for the first time in almost 30 years, Vehicle 

Miles Traveled (VMT) declined in the United States.  This is partially due to the decline 

of the economy following a period of time in which the U.S. experienced the longest 
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single sustained increase in GDP in its history.  At a time when high oil prices created a 

shock to the system, people began seeking alternative transportation choices in an effort 

to not burn a gallon of gas every time they needed to buy groceries. 

A 2008 study uncovered some key attitudinal variables that would indicate the 

bicycle would be the option chosen by a significant number of people.  These variables 

would include things such as time alone and the idea that “getting there is half the fun” 

(Páez, 2010).  So how did the bicycle evolve from a quirky invention of expediency to a 

viable commuter option for people today?  Whitt (1982) points to the “gentle way of the 

bicycle” as being a simple solution most compatible to nature and providing a way of life 

more people can relate to.  

 

 Figure 1.  Public Road Mileage, Lane-Miles, and Vehicle Miles Traveled 1980-

 2009. 

0.0  

0.5  

1.0  

1.5  

2.0  

2.5  

3.0  

3.5  

3.0  

4.0  

5.0  

6.0  

7.0  

8.0  

9.0  

T
ri

ll
io

n
s 

M
il

li
o
n
s

 

Year 

Public Road Mileage 

Vehicle-Miles of 

Travel 

V
e
h

ic
le

 M
il
e
s
 o

f 
T

ra
v

e
l 
(V

M
T

)

Lane-Miles 



Texas Tech University, Timothy Andrew Key, May 2014 

3 

 

1.1.Purpose of Study 

 

The purpose of this study was to determine what obstacles exist, if any, that might 

prevent individuals from choosing a bicycle as the preferred mode of transportation to 

and from the campus of Texas Tech University.  Upon identifying the issues, the 

researcher hoped to modify behavior of those involved so that bicycling continues to 

evolve as an acceptable choice for transportation.   

“Everything that is done on these West Texas Plains ought to be on a big scale.  It 

is a country that lends itself to bigness.  It is a country that does not harmonize with 

things little or narrow or mean. Let us make the work of our college fit with the scope of 

our country.  Let our thoughts be big thoughts and broad thoughts.  Let our thinking be in 

worldwide terms.” 

- Paul Whitfield Horn, 1925, Texas Tech University President 

1.2. Problem Statement 

Identifying and developing alternative strategies will be integral to a successful 

campus environment moving forward.  Considering that in 2012 76.3% of commutes in 

the United States were completed by single occupancy vehicles (US Census, 2012) it is 

worth our time to develop options for local travel.  One such option is the 

bicycle.  However, if members of the Texas Tech community choose the bicycle as a 

means of transportation, what are the challenges?  How can design and infrastructure 

improvements mitigate difficulties for bicyclists in order to increase bicycling as a means 

for transportation to and from Texas Tech University? 
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1.3. Objectives 

This study hopes to reach conclusions and offer ideas that will best serve the 

Texas Tech University campus planners to implement design strategies for cycling as a 

means of transportation to and from the campus at Texas Tech University.  The study will 

review current policies for Texas Tech University and the city of Lubbock, Texas.  It 

includes a review and analysis of current crash data for the city of Lubbock around the 

campus as well as the current infrastructure for Lubbock and Texas Tech University.  

Specific Objectives include: 

1. To obtain information regarding preferences, perceptions, and actual 

observations on users of bicycles traveling to and from the campus at 

Texas Tech University.  

2. To evaluate the attitude towards bicycling as a means of travel to and from 

the campus. 

3. To develop recommendations for Texas Tech University as it relates to 

bicycle use.   

1.4. Limitations 

The subject pool for this study is limited to individuals who use the campus at 

Texas Tech University.  While the researcher used several options to encourage 

participation in the study, not all possible participants were directly contacted.  The 

subjects of the survey participated voluntarily.  Additionally, possible participation may 

have been limited if people did not have access to the Internet in order to receive emails 
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or Tech Announce notifications.  The participant must have had the ability to complete 

the survey online.  This study may also include a small population of campus users that 

have not ridden bicycles but express interest in improving the interaction between 

motorist and bicyclist.  

1.5. Definition of Terms 

The following terms were developed from the Guide for the Development of 

Bicycle Facilities.  (American Association of State Highway and Transportation 

Officials, 2010).   

Bicycle – A two (Figure 1.5.1), three (Figure 1.5.2), or four-wheeled (Figure 

1.5.3) vehicle propelled by human power which one may ride as a form of transportation 

or recreation.  (This would not include tricycles for children).  

 

 Figure 1.5.1.  Ladies two-wheeled safety bicycle 1889.  Photo credit:  Wiki 

 Commons.  
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 Figure 1.5.2.  Three-wheeled Starley Royal Salvo 1927 tricycle.  Photo credit: 

 Wiki Commons.  

 

 Figure 1.5.3.  Four-wheeled bicycle for two, 1886.  Photo credit:  Wiki Commons. 

 

Bicycle Facilities – A general term denoting improvements or provisions 

(including signage) designated to accommodate or encourage bicycling from which 

motorized traffic is generally excluded.  These facilities include separated bike lanes, 

shared lanes, road shoulders, side paths, and cycle tracks.  Parking or storage areas as 

well as maintenance areas may also be provided by public agencies. 
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Bicycle Lane or Bike Lane – A roadway with barriers to motorized traffic, such as 

curbs, signage and/or pavement markings, included to provide preferential or exclusive 

use for bicycling. 

Bicycle Path or Bike Path – See Shared Use Path. 

Bicycle Route – A combination of any and all types of bikeways with or without a 

route number.  They include a well-defined origin and destination that helps direct 

bicyclist along less-congested roadways or bicycling facilities.  The inclusion of signage 

can also help remind motorist to expect bicyclist on the roadways.   

Bikeway – A thoroughfare favoring travel by bicycling. 

Highway – A thoroughfare or public roadway that connects cities or towns.  

Right-of-Way – The area of land that is devoted to transportation, utility or access 

purposes through public ownership (Figure 1.5.4). 

 

 



Texas Tech University, Timothy Andrew Key, May 2014 

8 

 

 
Figure 1.5.4.  Example of Road Right-of-Way.   Credit:  Author. 

 

Right of Way – The right of one vehicle or pedestrian to take precedence over 

another vehicle or pedestrian in a lawful manner (Figure 1.5.5). 

 

Figure 1.5.5.  Lead vehicle has the “Right of Way”.   Credit:  Author. 
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Roadway – The improved portion of a right-of-way, including the travel lanes, 

shoulders, and curbing constructed from pavement, concrete or compacted soils intended 

for vehicular use. 

Shared Roadway – A roadway with additional travel space to accommodate both 

bicycle and motor vehicle travel without impeding traffic flow. Typical shared roadways 

have wide curb lanes or paved shoulders. 

Shared Use Path – A transportation corridor physically separated from motorized 

vehicular traffic within the highway right-of-way or within an independent right-of-way.  

Shared use paths may include users other than bicyclist such as pedestrians, skaters, 

wheelchair users, joggers and other non-motorized users.  Because of multiple users and 

varying speeds, limits should be observed.  

 
 Figure 1.5.6.  Shared Use Path.  Credit:  Author. 
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Shoulder – The portion of the roadway outside of the primary travel lanes, which 

may accommodate use by stopped vehicles, emergency vehicles and added support of the 

roadways sub-base, base and surface courses. 

Sidewalk – The portion of the right-of-way designed primarily for use by 

pedestrians or wheelchair access.  Travel should be limited to walking or jogging speeds.  

Unpaved Path – A travel way with an unimproved surface created through 

repeated use of foot or bicycle traffic.  Elements for erosion control such as crushed 

materials or soil stabilization may exist.   

Additional terms: 

 

Active Transportation – Method of traveling that is dependent on human energy 

versus a mechanized option.  These include bicycling and walking. 

Bicycling – The act of using a bicycle to travel, whether for recreation or 

transportation. 

Commuting – The act of regularly traveling to a specific location and then 

returning to the point of origin. 

Cyclist – Survey respondent who confirmed the bicycle as their primary method 

of transportation to the Texas Tech University Campus.  This group still 

potentially uses other modes of transportation. 

Exercise – Physical exertion, especially that which is performed to improve 

overall health. 

Obesity – The condition of having a physical weight that is not in proportion to 

one’s height beyond accepted medical ranges. 

Non-Cyclist – Survey respondent who identified their primary method of 

transportation to the Texas Tech University campus as something other than 
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bicycle.  These methods include automobile, bus, and walking.  This group still 

potentially cycles. 

Physical Activity – An activity performed with the body that increases or 

maintains one’s health or fitness.  

Texas Tech University Affiliate – Survey respondent who has self-identified a 

relationship with Texas Tech University.  This includes current and former 

students, faculty, staff, and family members of any of the same. 

Transportation – Method used to travel.  This would include bicycle, walking, 

automobile, bus, subway, train, and airplane. 

Travel – The act of going from one point to another point. 

Walking – The act of traveling by foot. 

 

1.6. Significance of the Problem 

Environmental impact of the automobile has contributed significantly over the 

past 60 years to greenhouse gases.  Younger populations seem ready to embrace a 

movement that would slow if not reverse this course.  Most people now choose not to 

drive at an early age but look towards other options for networking with friends and 

family (Davis, 2012).   

Cost of building road infrastructure and maintaining these roadways continues to 

increase at a significant rate, stretching municipalities’ funding in an effort to keep up 

with the far reaching neighborhoods of suburbia (McKinney, 2006).  Little to no change 

in the guidelines for design have been implemented that provide an alternative to the 

automobile.  Lightweight rail, public transportation, bicycling and even in some instances 

walking, has been totally left out of the mix.   
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1.6.1. Public Transit 

Public transit is the only option for most of its users.  The acquisition of “choice 

riders”, those who have other options for their travel, often requires the establishment of a 

brand identity  (Federal Transit Administration, 2004).  Those riders in particular look for 

point-to-point routes, minimizing required transfers.  However the fact that such 

marketing is required speaks to the social stigma associated with public transit.  This 

coupled with the reality that most transit systems are subsidized tells us the current 

system is less than perfect as it is not self-sustaining (Vuocolo, 2012). 

At Texas Tech University busing for students is provided by Lubbock’s Citibus, 

which is funded through the Student Transportation Fee and provides transportation on 

campus as well as to nearby off-campus locations within residential areas (Figure 

1.6.1.1).  As reported in the New York Times at the 2007 American College and 

University Presidents Climate Commitment, “students say these types of initiatives are 

long overdue” (Deutsch, 2007).  Each institution must still look inward to define efforts 

to meet carbon neutrality.  For instance, deciding if students’ vehicle emissions should be 

a part of the program to achieve such goals.   
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Figure 1.6.1.1. Texas Tech University Campus and Bus Routes (Citibus, 2013). 

1.6.2. Automobiles 

A recent survey by the Center for Transportation Research at the University of 

Texas in Austin says “…the transportation sector accounts for about one-third of all 

human-generated greenhouse gas emissions” (Bhat, 2008).   In the same study Bhat says 

that one-third of carbon emissions are from the transportation sector and that two-thirds 

of these are from travel by personal vehicle (2008).  Considering that 28 percent of 

Americans make household trips shorter than one mile, says a 2001 National Household 

Travel Survey, and 41 percent of all trips are shorter than two miles there is great 

opportunity to reduce these emissions.  
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“Organizations such as the Association for the Advancement of Sustainability in 

Higher Education (AASHE), the League of American Bicyclists and Bike Texas are 

providing resources for campuses such as Texas Tech University to reduce their carbon 

footprint as well as build manageable strategic plans by offering assistance in program 

designs” (Jones, 2013).   

 

1.6.3. Accident Data 

The city of Lubbock does not differentiate the type of vehicles associated with 

accident data.  The types of violation are indicated.  Table 1.6.3.1 reports the top three 

violations involved with the crashes recorded in 2010 at each of the six intersections 

entering the campus at Texas Tech University.   

Table 1.6.3.1. Violations associated with incidents.  (City of Lubbock, 2010). 

Intersection 

Failed 

to 

Control 

Speed N/A 

Failed to 

Yield 

ROW 

15th St. and University Ave.  7 2 1 

19th St. and Boston Ave.  3 2 2 

19th St. and Flint Ave.  10 5 4 

Broadway and University Ave.  7 5 3 

Glenna Goodacre Blvd. and University Ave.  3 3 6 

Indiana Ave. and Texas Tech Pkwy  0 0 0 

Grand Total 30 17 16 

 

Analysis of crash data provided by the city of Lubbock demonstrates the specific 

times of the year when incidence of collisions can be expected to be higher at 

intersections entering the campus.  The city of Lubbock does not differentiate the types of 

transportation associated with accident data.  Figure 1.6.3.1 represents an aggregate of all 
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methods of transport indicating September as the month with the highest frequency of 

collisions.  It can be seen that the higher rates of crashes in 2010 correlate with the 

beginning of the semester and the periods when the campus is accessed the most.  The 

lowest months are July and December when the campus is accessed the least.   

 

 Figure 1.6.3.1. Crash Frequency broken down by month at the 6 major 

 intersections. (City of Lubbock, 2010). 

 

 By cross tabulating available data from the city of Lubbock in Figure 1.6.3.2, the 

researcher was able to identify which intersections entering the campus at Texas Tech 

University experience the greatest incidence of accident frequencies.  In doing so the 

researcher sought to highlight the attention for design options needed to reduce the rate of 

conflicts at these points.  
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 Figure 1.6.3.2. Daily Intersection Counts with Campus access and Accident 

 frequency. (City of Lubbock, 2010). 

 

The researcher, after observation of the crash data involving critical interface 

points around the Texas Tech University campus, formulated the hypothesis that safety 

concerns are the primary reason that affiliates do not cycle to and/or on campus more 

frequently and design changes could alter those perceptions.  By gathering additional 

demographic and preference data, the researcher looks to discover a pattern that informs 

the design requirements needed to alter behavior.  Crash data will also be gathered to see 

if those responses validate what has already been learned about Texas Tech University 

campus-area crashes via City of Lubbock data. 
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CHAPTER II 

LITERATURE REVIEW 

2.1. History of Bicycles 

 

Development of the modern bicycle began in the early 1800s at a time in which 

horse drawn carriages were the dominant means of transportation.   As available 

mechanical parts improved so did the opportunity for capturing human power in order to 

travel efficiently and independently.  “The Hobby Horse” later patented as the Draisienne 

in 1818 by Baron von Drais was a mechanism of convenience for performing his duties 

around the German royal gardens (Sharp, 1977).  Despite mixed public reviews, von 

Drais was soon able to demonstrate that he could exceed the abilities of runners or horse 

drawn “posts” (Whit, 1982).   

 

 Figure 2.1.1. Karl von Drais riding his draisine, 1819.  Photo Credit:  Wiki 

 Commons. 
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  For most of the nineteenth century “velocipedes”, a name given to foot propelled 

vehicles, would compete alongside steam locomotives as a fast means of travel.  There 

were few innovations in bicycling until the 1870s when, congruent with the advancement 

of James Dunlop’s pneumatic tires (Sharp, 1977), a safety bicycle with a gear driven rear 

wheel was developed.  Further improvements to the original designs brought about a 

gradual acceptance of the bicycle as a new means for independent travel.  Even so, during 

the late nineteenth century bicycling was largely dismissed as fad. 

Further developments in bicycle innovation increased the vehicle’s popularity 

worldwide, not only as an alternative method of transportation, but also as an economical 

means of transporting goods.  While early innovations were confined to European 

countries including England, France, and Germany, developments in bicycling impacted 

the U.S. women’s social movement.  Furthermore, it was intrinsic to the developments in 

transportation in the United States.  

The rise of the bicycle was integral to the liberation of late nineteenth century 

women, expanding their mobility and altering social conventions (Macy, 2011).  For the 

first time women had the ability to interact socially without the ever-present chaperones 

that were de rigueur of the day (Macy, 2011).  The adoption of the bicycle even changed 

women’s attire, as they shed corsets and large heavy skirts in favor of the “rational dress” 

(Macy, 2011) and spurred the Lady Cyclists’ Association to lobby for attire appropriate 

to the activity (Wosk, 2003).  In the midst of the late 19
th

 century women’s suffrage 

movement, the venerable Susan B. Anthony claimed, “Let me tell you what I think about 
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bicycling.  I think it has done more to emancipate women that anything else in the world.  

I stand and rejoice every time I see a woman ride by on a wheel” (Macy, 2011). 

By the late 19
th

 century, the popularity of the bicycle was widespread across the 

United States.  The Wright brothers, both gifted mechanics and inventors, were also 

invested in the freedoms bicycling afforded and eventually went on to become pioneers 

of how mankind would travel around the world.  Detroit, Michigan, was known as 

“bicycle town.”  The city’s most famous cyclist, Henry Ford, inspired by Charles Brady 

King’s first Detroit built motorcar, used an assortment of bicycle parts to build his 

version of a motorized vehicle known as the Quadricycle.  

Since the late 19
th

 century, the evolution of the automobile and the concurrent 

development of highway and roadway initiatives have directly affected the popularity of 

bicycling and the access available to cyclists.  Ford and King’s introduction of the 

motorcar, in conjunction with Ford’s development of the combustible engine, were the 

precursors to the automobile that would change the landscape of the world forever (Reid, 

2013).  
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 Figure 2.1.2.  Henry Ford, 1896.  Photo Credit: e-book Roads Were Not Built for 

 Cars, Summer 2012. 

 

The introduction of motorized transportation was the beginning of what many 

refer to as a “love affair” with automotive travel and the sense of freedom that it provided 

(Davis, 2012).  These four-wheeled vehicles became symbolic of the American dream of 

prosperity.  The public’s growing infatuation and ever increasing dependence on the 

automobile created new challenges for both state and federal infrastructures.   
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 Figure 2.1.3.  Driver and builder of first motorcar built in Detroit by Charles 

 Brady  King, a 28 year old mechanical engineer.  Photo Credit: e-book Roads 

 Were Not Built for Cars, Summer 2012. 

 

Liu (2010) sites the Federal Highway Administration’s (2006) assertion that 

transportation modes are a factor in city growth, stating that before the advent of the 

automobile, travel between cities was at best, “arduous.”  Travel was largely limited to 

short distances, and business and work access was limited to travel within walking 

distance.  It became evident by the end of World War II, that a connected system of 

higher quality roadways was needed to accommodate the demands of an increasingly 

mobile American society.  The Federal Highway Act of 1956, also known as the 

“National Interstate and Defense Highways Act,” marked the beginning of a road system 

covering 41,000 miles at a cost of over 25 billion dollars.  By the end of the 1980’s that 

distance stretched to over 60,000 miles of highways.  
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The extensive funding of the interstate highway system reduced the competitive 

advantage of transit by skewing transportation investments toward limited access 

highways, and promoting the development of suburban households and the relocation of 

the labor force (Transit Cooperative Research Program, 1997).   

As a result, when city centers began to experience traffic congestion throughout 

the 1960s and 70s, options such as public transit, biking, or walking were pushed aside, 

and enhancements to limited access highways further encouraged travel by automobile. 

Liu (2010) attributes the decline of bicycle usage in the U.S. to the rise of the automobile 

and increased urban freeway systems.  While some federal highway funds were allocated 

for transit revitalization, many cities were still funding projects that built radial highways 

to bypass city centers.  This was a contributing factor to the suburbanization of American 

homes and jobs, which conventional transit was not equipped to serve (Transit 

Cooperative Research Program, 2012). 

However, these high-speed, high-capacity roadways created unprecedented 

problems. Eventually, they became clogged with local traffic, especially during peak 

hours when suburbanites commuted to and from work.  Studies found that the public was 

soon disenchanted with the advantages of “improved travel” once they realized the extent 

of the social and economic ramifications (Transit Cooperative Research Program, 1997).  

Some of the negative consequences still being dealt with today include: traffic congestion 

that results in longer commute times and overall higher fuel prices and volatility.  New 

licensing laws, and improvements in technology and communication, also hinder the case 

for automotive transportation.   
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In Great Cities and Their Traffic (1977), J. Michael Thomson identified five ways 

in which cities typically develop.  These different tracks are dependent on how the 

municipality approaches land use and the funding of transportation initiatives.  Four of 

the five development paths are seen in cities in the United States and other developed 

countries.  Despite the age of Thomson’s definitions, the prototypes he identified 

continue to be a relevant measure when considering the correlation between transit 

systems and the interstate highway system.  They are:  

 Fully motorized cities 

 Weak-centered cities 

 Strong-centered cities 

 Traffic-limited cities 

 

Thomson’s definitions revolve around the strength of the Central Business 

District (CBD) and the resulting transportation framework that best supports that 

category of CBD, whether it is weak, strong, or overwhelmed by congestion.  

The combination of these factors, from the new challenges to automotive 

transport like congestion, fuel prices, and an increasingly electronic world to the inherent 

structure of a college campus being traffic-limited, have begun to influence a 

fundamental change in values as well as strengthen preferences between Generation Y 

and Millennials compared to their predecessors in Generation X and the Baby 

Boomers.   These changes have led to the waning interest of young people in automobile 

travel.  University students are among the 45% of young people (18-34 years of age) in 

today’s population who state they have consciously made an effort to replace driving 

with other modes of transportation, including walking, mass transit, and biking.  
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Researchers have found that this demographic is more concerned with the environmental 

impact of their transportation choices than their older counterparts (Davis, 2012).  As a 

result they are choosing to live within easy access to shopping, restaurants and schools.  

Such findings highlight the need for a change in attitudes among the federal, state, 

and local officials responsible for the planning and development of transportation policies 

(Davis, 2012).  The Frontier Group has stated that while there has been a steady decline 

in automotive travel among young people from the end of World War II to the beginning 

of the 21st century, from 2001 to 2009 there has been an increase in active transportation 

to their destinations.  As reported in “Transportation and the New Generation” by Davis, 

young people increased bike trips by 24 percent in contrast to a 23 percent decrease for 

annual vehicle-miles traveled (Davis, 2012).  In addition to the preference towards active 

transportation, young people in the 16 to 34-year-old range also increased their travel on 

public transit by 40 percent.  There is also evidence that suggests a renewed interest in 

bicycling for short trips and recreation (Benz et al. 1997). 

Future generations will likely choose modes of transportation that are less 

expensive, healthier and more ecologically-friendly options such as the bicycle over the 

commonly accepted combustion-driven motorized vehicles (Davis, 2012).  Planners are 

beginning to work to meet the rising demands of commuter cyclists by adding bicycling 

facilities, mostly upon existing roadways.  However preferences for independent facilities 

are beginning to show more success in both ridership and safety.  The decision for city 

leaders should be simple when one considers that for every one to two cyclists on the 

roadways at least one automobile has been removed.  The Frontier Group states that the 
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trend away from driving is likely to be long lasting, even once the economy fully 

recovers.  

2.2. Users 

People choose to ride bicycles for a variety of reasons, and with each purpose 

comes a separate intent or set of skills.  For design purposes, cyclists fall into two main 

categories (Harris, 1998): 

1. Recreational – used for pleasure or exercise 

2. Functional – transportation to school, work, or shopping.  

Skill levels within each category may vary greatly due to age or experience, in 

approximation to total time riding a bicycle or the variety of cycling environments 

experienced.  Three classifications of cyclists have been developed in order to better 

understand the demands of different users when riding on roadways or cycle paths 

(Knappe, 2012).  

1. Expert Cyclist:  These riders are confident in their abilities in a variety of 

conditions including riding alongside motor vehicles, at high speeds in particular.  

These riders may choose to use their bicycles in competition or for transportation 

multiple days per week.   

2. Casual Cyclist:  These riders choose to avoid high-speed traffic and prefer quiet 

or less traveled residential streets; they even prefer shared-use paths separate 

from road environments.  These riders will ride more frequently for recreation 

than transportation.   
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3. Inexperienced Cyclist:  These riders may not be aware of all cycling traffic laws 

or have full control of their vehicle.  These riders will most often choose to ride 

alongside the roadway environment on sidewalks or shared use paths.  Children 

or older adults frequently fall into this category because they ride primarily for 

recreation.   

 Figure 2.2.1. Survey Respondents by Bicycle Experience Level. 

 

User types can vary as much as the purposes the cyclist has for riding.  

Commuters may wish to access the most direct routes while a recreational cyclist will 

often seek routes in more natural environments near lakes, parks or rivers (Kamiyama, 

2003).  Establishing safe environments for all levels is challenging; however, providing 

suitable facilities for bicyclist is vital whether it is segregated or integrated with other 

transportation infrastructures.  

 

0% 20% 40% 60% 80% 100% 

Expert Confident Experienced Casual Inexperienced 
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2.3. Means of Travel 

 

Cycling in the United States has gradually reclaimed a share of travel modes over 

the past quarter of a century.  According to the Pucher et al. (1999) review of the 1995 

United States Department of Transportation (USDOT) statistics, the number of bicycle 

trips in the U.S. more than doubled between 1977 and 1995 (Liu, 2009).  In 2012, 

commuting by bicycle grew 9% over the previous year to 0.61% of the commuting public 

(U.S. Census Bureau, 2012).  Use of other mass transit remains constant as cities struggle 

to meet the cost of rapid geographic expansion and cost of maintaining a light rail or bus 

services.  Furthermore, the mass appeal of bus services has remained low due to 

stigmatization related to class and safety (Hess, 2012). 

2.4. Cycling Trends 

 

Since the Highways Act in 1956, America has focused on building increasingly 

large roads to sustain automotive travel at higher speeds and greater volume.  This strains 

the federal budgets to the limit and continues to generate congestion, which prevails as 

the inexorable social, economic, and health-related consequence.   

Advocacy groups are forcing agencies to recognize trends towards active 

transportation, thus stimulating public interest in supporting public officials who promote 

a broad range of transportation alternatives.  A 2002 survey by the Bureau of 

Transportation Statistics and the National Highway Traffic Safety Administration 

(NHTSA) indicated “46 percent of adults 18 and older would commute to work by 

bicycle if safe bicycle lanes were available” (Liu, 2009).  The preferences were 
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reinforced by the Belden et al finding that “53 percent of their respondents supported 

higher levels of Federal spending on bicycling facilities even if there were less funding 

available for new roads” (Liu, 2009).   

Because perception of safety is an influencing factor when an individual decides 

whether to travel a route for the first time, ridership and safety seem to be closely 

correlated.  Once cyclists are familiar with a route, they are likely to look for additional 

opportunities for travel or more direct routes to their desired destinations.   Liu (2010) 

states that bicycling can be made more attractive to potential users by providing a 

“supportive infrastructure.”  He identifies these areas as bike racks and lockers. 

People for Bikes reports that at the end of 2013 their Green Lanes campaign, 

which assists cities with creating safer bicycling infrastructure within lower stress streets, 

has seen an 80 percent increase in protected bike lanes (Figure 2.4.1).  Each year People 

for Bikes takes open applications from communities looking to take on the process of 

making bicycling safer through improved on street infrastructure (Figure 2.4.2).  The 

Green Lane project now has completed 142 projects throughout the US that have separate 

painted ‘green’ facilities for bicycling.   
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 Figure 2.4.1. The Green Lane named for the color of the Protected Bicycle Lane  

 Image Credit: People for Bikes, 2013.  Graphic:  Author. 

 

“Visiting Holland was a perspective-changing trip.  Bicyclists are a 

member of the traveling public and they really do belong (on streets).”   

-Howard Lazarus, Director of Public Works, Austin, TX  

 

Cities around the country are looking for solutions to improve safety for 

bicyclists.  One of the best examples in Texas is Bluebonnet Lane in Austin, in which 90 

percent of the cyclists using the protected bike lane say that safety has increased.  Results 

like these show the campaigns similar to People for Bikes Green Lane projects can 

experience success and increase users.  
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 Figure 2.4.2.  Green Lane Project applications received.  Image Credit:  People 

 for Bikes, 2013. 

 

2.5. Health 

Researchers have determined that moderate bicycling is an excellent means of 

improving overall health and physical fitness.  It reduces and even prevents common 

health problems including heart disease, diabetes, and other chronic diseases, thereby 

adding to the quality of life for all age groups while reducing health care costs (Buehler, 

2011).  Liu (2010) identifies bicycles as an “effective alternative” to motor vehicles.  He 

further concludes that bicycle use not only benefits the individual users but also 

communities and the environment. 

The Center for Disease Control and Prevention (CDC) suggests that planning 

implementing strategies to combat the rise of obesity in the United States (Jacobson, 

2011).  While the evidence is not immediately apparent an increase in vehicle miles 

traveled (VMT) there is little doubt that health is a common topic in American culture 
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and at the top of the list are Obesity and Diabetes (CDC, 1999).  Researchers in this 1999 

study stated, “Walking and cycling have been replaced by automobile travel for all but 

the shortest distances.”   

Daily life choices are effectively conditioned by our transportation choices.  

These choices are not always deliberate but learned and subsequently preferred over time.  

The Theory of Planned Behavior discussed by Icek Ajzen suggests that recent trends in 

social behavior would create “non-conscious goal pursuit” leading us to understand our 

habits not only become automatic but habitual (Ajzen, 2012).  This suggests that these 

same behaviors can be reprogrammed through incentivizing transportation choices 

whether this is a rise in gasoline prices or improved infrastructure for transportation.  

Taking the opportunity to influence college age students could engrain lifelong habits that 

would further change views towards active transportation.   

College students today are driving less than ever, especially those in urban areas.  

Cost of parking, social media and lifestyle concerns all prevail as reasons why there has 

been a shift away from the automobile, especially among college students.  The increase 

in bicycle use throughout the United States emphasizes the importance of building 

bicycle facilities that reduce the conflicts between bicycles and other modes of 

transportation (Harris, 1998). 

2.6. Recommendations for Cycling 

 

Removing cycle tracks from high-speed roadways is often a high priority when 

infrastructure is recommended.  It is costly to retrofit existing roadways.  Land in some 
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areas is scarce and motorists generally feel that giving up a lane violates their rights as 

drivers.  

The American Association of State Highway and Transportation Officials 

(AASHTO) categorizes bikeways into four categories: 

1. Bicycle Path refers to a track either within the right-of-way or independent 

of the right-of-way that is a totally separate facility intended primarily for 

the use of bicycles.  

2. Bicycle Lane is a portion of the pavement marked as for preferential or 

exclusive use by bicycles.  Common markings include signs, painted 

stripes or raised barriers designating the travel way.  

3. A Wide Outside Lane is increased in width (usually 14 feet (4200mm) to 

allow motorist and bicyclist to share the same lane with minimal conflict.  

(Figure 2.6.1). 

4. Shared Roadway is a designed bike route that includes signage and 

permanent markings allowing pedestrian, bicyclist and motorist to share 

the space.  
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 Figure 2.6.1.  Wide outside 

lane, including Sharrow.  Credit:  

Author. 

 

Liu (2010) states that the Federal 

Highway Administration (2003) 

recommends that bicycle and pedestrian 

elements should be included in the 

transportation planning process:  “The 

effective and realistic set of goals 

must include provision of 

improvements to connection between 

bicycles and transit systems as well 

as making bicycle travel safe and 

comfortable.” 

2.7. Review of Cycling Choices 

 

In order to create an environment for cycling, it is necessary to look at why one 

might choose cycling as a form of transportation over other options including 

automobiles, public transit, or walking.  Another consideration is that users may choose 

multiple options to reach their destination due to several factors, which include but are 

not limited to distance, travel duration, safety concerns, and weather.   Additionally, it is 
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not uncommon for skill level or age to impact the decision making process when 

choosing how one arrives at a destination.  

How one feels when choosing a cycling route can relate to immediate use such as 

recreation, sport, or commuting.  The user may also have a vested interest, such as health, 

environment, economics, or time.  “Recreational bicycle routes are usually focused on 

natural scenery such as rivers, parks or lakes, while commuting routes are best considered 

for their directness, safety, accessibility and quality of facilities” (Kamiyama, 2004).  

Choosing cycling as a transportation option to and from a college campus often 

encompasses both recreational and commuting needs. 

Liu (2010) states that bicycling can be made more attractive to potential users by 

providing a “supportive infrastructure.”  A recent report from InfraUSA notes that in 

New York City smarter design and safety in numbers often leads to a better environment 

for active transportation users (Figure 2.7.1).  Data from long-term use indicates a drop in 

fatalities from 2001 to 2013:  “This analysis is the largest examination of the safety 

effects of innovative roadway engineering conducted in a major American city” (NYC 

Department of Transportation, 2013).   

In 2010 the U.S. Department of Transportation (DOT) revised its own Policy 

Statement to show its support for fully integrated transportation in which it was 

acknowledged that an “important component of livable communities” is to establish well-

connected walking and bicycling networks.  The DOT policy emphasizes the need for 

increased opportunities for walking and bicycling while encouraging agencies to go 
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“beyond minimum standards” in order to provide facilities for equality in travel choices 

(FHWA, 2010). 

Highlights for the policy include: 

 Walking and bicycling are to be considered as equals. 

 People who choose not to or prefer not to drive should have safe 

efficient transportation choices.  

 Go beyond minimum design standards in order to meet future 

anticipated demand. 

 Accommodate pedestrian and bicycle facilities on limited-access 

bridges with connections to streets or paths.   

 Collect data about trip preferences to optimize investments.  

 Set mode share targets.  

 When resurfacing of existing facilities are underway, consider 

improvements for pedestrians and bicyclist.    

 For the first time the USDOT seems to acknowledge improved low cost 

transportation options will place fewer demands on local roadways, ultimately improving 

the quality of life for all.   
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 Figure 2.7.1.  New York City’s fatalities relating to cycling crashes have dropped 

 with improved facilities.   Graphic Credit:  New York DOT, 2013. 

 

New York City bike counts in the past five years correlate the expansion of the 

bicycle network with high ridership even during the coldest months of 2012.  Changes in 

behavior indicate that New Yorkers are altering their transportation routine even in the 

“off-season” (NYC, 2013).   

While safer street design requires engineering and policy guidelines, ‘key 

concepts’ for said design could actually be simple and developed through common sense.  

Primary examples of this approach in New York City are transferable to midsize cities 

and especially to the denser urban environment of American universities.    
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The elements include: 

 Minimize the complexity of walking, bicycling, and driving by highlighting 

desired travel lines making streets easy to use.  

 Reduce the opportunity for excessive speeds and create areas for pedestrians 

and bicyclist to have safety in numbers by creating travel corridors for each 

specific user when crossing arterial roadways.   

 Make users visible to each other.  

 Focus the design geometry of each intersection on the first three design 

principles (engineering, education and enforcement) making for quality over 

quantity.  

 Expand the focus area if a solution cannot be met in an isolated area.  

Increased use for cycling in the United States forces planners, engineers, and 

designers to consider all modes of transportation and their users while working to reduce 

and even eliminate possible conflicts, particularly at interface points in which paths of 

travel may cross.    
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CHAPTER III 

METHODS 

3.1. Research Intent 

 

The intent of the research was to evaluate relationships, experiences and 

characteristics for bicyclist and the environment they experience that might prevent the 

subjects from choosing bicycling as a form of transportation to the Texas Tech University 

campus.   

The survey instrument was developed by the researcher in order to assess the 

constructs of interest.  The survey was developed using the following methodology. 

3.2. Research Design and Design Appropriateness 

 

The hypothesis is that safety concerns are the primary reasons that an affiliate of 

Texas Tech University would not bicycle to or on campus more frequently and that 

design changes could alter perceptions about bicycling safety.   

By gathering additional demographic and preference data, the researcher 

anticipated discovering a pattern that would reveal potential design requirements to alter 

behavior.  Crash data was also gathered to see if those responses validated what has 

already been learned about Texas Tech University campus-area crashes via City of 

Lubbock data. 
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3.3. Questions 

 

Can alternative strategies be identified and developed which will be integral to 

changing behavior to promote a balanced transportation system on the Texas Tech 

University campus?  If a key alternative to the automobile is cycling, how can design and 

infrastructure options mitigate safety concerns in order to increase ridership? 

3.4. Goal 

 

The primary goal of the study was to determine strategies that would lead to 

behavioral changes that would promote a balanced transportation system on the Texas 

Tech University campus.  The secondary goal of the study was to determine how design 

and infrastructure options would alleviate safety concerns in order to increase bicycle 

ridership.  

3.5. Conceptual Framework 

 

Responses from the survey were assessed in order to determine what limitations 

and concerns current and prospective Texas Tech University bicyclists have in 

relationship to current bicycling options.  It was assumed from evidence gathered from 

informal observations that there would be an increased use of bicycles as an alternative 

form of transportation if bicyclist felt safer.  

The conceptual framework for the study was to determine why students, faculty 

and staff do not choose bicycling as an alternative form of transportation.  What are the 
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underlying reasons for these choices?  Can alternative strategies change behavior to 

promote the use of alternative transportation? 

3.6. Survey Design 

 

The researcher developed the instrument with guidance from faculty in the 

Landscape Architectural Department within the College of Agricultural Sciences and 

Natural Resources at TTU (Appendix K).  All criteria set forth by Human Research 

Protection Program (HRPP) were met prior to presenting the instrument to subjects 

(Appendix J). 

The instrument did not require participants to disclose any personal information 

or identities.  Per HRPP requirement, no question within the instrument required an 

answer before the respondent could move forward to the next question. The respondent 

could leave the survey at any point or skip any question that they were presented.  No 

connection between respondents and the researcher were established therefore all 

respondents remained anonymous. 

No individuals under 18 year of age were included so as to eliminate ambiguities.  

Key distinctions can be tracked in adult bicyclist, as this group is considerably less likely 

to ride a bicycle than are children.   

The researcher developed a skip-logic based survey, which present a minimum of 

nine and a maximum of 29 questions with 13 possible pathways (Appendix A and B).   

Questions were broken down as follows: 
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 7 were to establish demographics of respondents.   

 2 established affiliation with the TTU.   

 7 establish types of bicyclist and habits  

 9 questions determine the bicyclist behavior and preferences when 

bicycling that included multiple sub topics requiring the respondents to 

rank importance.  

 4 questions address accident involvement 

 

3.7. Survey Population 

 

The sample for this study while random in nature attempted to target affiliates of 

Texas Tech University who are the most prolific users of TTU campus, including the 

TTU student population of 33,111 (TTU Communications and Marketing), Faculty of 

2,554 (TTU Institutional Research) and 3,509 Staff employees (TTU Human Resources) 

for the Fall Semester of 2013.   Additionally, others were included in the survey that may 

choose to ride a bike on campus for other reasons such as recreation.   
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CHAPTER IV 

RESULTS 

Chapter Four reports the results collected from the online survey for which 444 

total individuals participated with 289 completing the survey in its entirety.  This chapter 

also provides other foundational information to provide context to the assessment:  

geographic location, demographic composition of the City of Lubbock, weather and 

climate, traffic and circulation, and an analysis of the site.  

4.1. Location 

Lubbock, Texas is on the southern reaches of the High Plains.  The U.S. Geologic 

Survey refers to this region as the Llano Estacado in the Texas Panhandle (Figure 4.1.1).  

Generally flat topography encouraged expansion of railroads, which helped establish 

Lubbock as a market center of the South Plains Region (City of Lubbock, 2013).  

Transportation along with access to water from the Ogallala aquifer helped agriculture 

thrive in the area.  Incorporated in March of 1909, the city of Lubbock quickly 

established itself as the “Hub of the Plains”.  
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 Figure 4.1.1. Texas Tech University Geographic Location.  Credit:  Author. 

 For the purposes of this thesis the researcher is focusing on Texas Tech 

University, which was created through Texas legislative action in 1923.  The 1843-acre 

campus is located approximately one and one half miles west of the Lubbock’s 

downtown district.  The school originally opened as Texas Technology College in 1925 

with a first year’s enrollment of 914 students utilizing the campus’ six buildings.  The 

Graduate School programs were established in 1935.  As of 2013 there were over 420 

buildings located on what considered the second largest contiguous university in the US 

utilizing the almost 3 square miles of land (Figure 4.1.2).   
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 Figure 4.1.2. Texas Tech University Building Use. Credit:  Author. 

4.2. Population 

As of 2013, the population for Lubbock, Texas was 235,398 and incorporated 123 

square miles resulting in an approximate density of 1,913 persons per square mile.  The 

population in Lubbock, Texas is majority White at 54 percent (126,669) followed by 

Hispanic at 35 percent  (82,817), Black at eight percent (17,603), Asian at two percent 

(4,621), American Indian less than percent  (453) and those identified as other, which 

would include multiple race categories, at one percent (3,235) as reported by the 2010 

United States Census (City of Lubbock, 2013).  

Students attending five universities located within the city increase the local 

population throughout the year.  A portion of the student population may be included in 

the Lubbock census while others would not because they are part-time residence of 
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Lubbock living in or near the city primarily in the fall and / or spring each year.  The 

combined enrollment for these institutions totaled 48,919 in the fall of 2013 (City of 

Lubbock, 2013).   

Texas Tech University has a current undergraduate enrollment of 33,111 students 

for the fall semester 2013 (TTU, 2013).  Figure 4.2.3 gives comparative data between the 

overall population in the City of Lubbock and those affiliated with Texas Tech University 

in 2010.   

 
 Figure 4.2.1. Demographics of City of Lubbock versus Detailed Texas Tech 

 University Population.  2010 Lubbock U.S. Census data: 

 http://quickfacts.census.gov/qfd/states/48/4845000.html 

 2010 TTU data: http://www.depts.ttu.edu/diversity/statistics.php. 

 

4.3. Climate 

Sitting atop the Southern High Plains at an elevation of 3,256 feet, Lubbock, 

Texas experiences a semi-arid climate for most of the year.  The average annual 
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precipitation of 19.12 inches (NOAA, 2010) falls below the potential evapotranspiration 

but not always.  Cool mornings and mild winters create a pleasant and seasonable region.  

Average low temperature is in January while the average high temperatures are in July.   

4.4. Traffic and Circulation 

Lubbock, Texas can be characterized as a motorized-city.  This is to say that one 

generally needs an automobile to travel to most destinations within the city.  A majority 

of roadways are set to a North-South and East-West grid system that allows for Retail 

access along the main roadways.  Because of Lubbock’s history of expanding primarily 

to the southwest with low-density single-family housing, direct travel routes are reduced 

when opportunities for direct to the farthest reaches of transportation corridors are 

established. 

Figure 4.4.1 demonstrates growth through Lubbock’s annexation history from its 

city core bounded on the east by Interstate 27 and the newly developed Marsha Sharp 

Freeway to the north.  The city center is anchored to the west by the Overton 

neighborhood, the country’s most ambitious urban redevelopment projects.  Beyond the 

Overton neighborhood is Texas Tech University.  

In 2007 the City of Lubbock adopted the current transportation plan that continues 

to development a grid of roadways that generally lie on section lines oriented east to west 

and north to south.  These primary roadways are classified as T-2 thoroughfares and are 

characterized by a seven-lane 88-foot paved corridor.  Narrower T-1 thoroughfares are 

secondary collector roads that lie between the primary one-mile lines of travel. 
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 Figure 4.4.1.  History of Lubbock Annexation by Decade. (City of Lubbock, 

 2013). 

 

Some exceptions apply to thoroughfares which include:  Loop 289, Marsha Sharp 

Freeway, Interstate 27, U.S. Highway 84 and U.S. Highway 62/82 (Figure, 4.4.2).  Fully 

motorized cities, like Lubbock, are specifically designed with the free flow of automobile 

traffic in mind and have multiple centers of activity throughout the city.  Under the 

current thoroughfare plan allowances were made to accommodate bicyclists, providing 

shared outside lanes on arterial roads (Figure, 4.4.3).  Additional lane accommodations 

are dependent on criteria such as cost increases and existing development (City of 

Lubbock, 2007).  

 The 2010 US Census for Lubbock indicates an average commute of 24 minutes 

per household.  In relation to Texas Tech University the time would grow shorter as 
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indicated by proximal location to the campus (Figure 4.4.2).   Since a majority of the 

population lives in the Southwestern quadrant of Lubbock, it can be assumed that most of 

the traffic generation will come from the South and West of Campus.  However with the 

recent revitalization of multi-family and student housing in the Overton Neighborhood, it 

can also be assumed that more traffic will be generated along the Glenna Goodacre 

corridor from the east than has been historically seen. 

 

 Figure 4.4.2.  City of Lubbock Thoroughfare Plan. (City of Lubbock, 2007).  

 Graphic:  Author. 

 

A college campus has a hierarchical arrangement that more closely matches a 

traffic-limited city (Thomson, 1977).  Once on the campus, the majority of movement to 

the “major sub-regional centers” that Thomson described (1977) is facilitated by high 
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capacity means, shuttle bus, or via active transportation, such as walking or bicycling. In 

Thomson’s prototype, high parking costs and the relative ease with which the city can be 

traversed by other means discourages automobile traffic.   

 

 Figure 4.4.3.  Distance radius in miles from center of Texas Tech University.  

 Graphic:  Author.  

 

  Two major road changes to the campus have recently occurred (Figure 4.4.4). 

Texas Tech Parkway was completed in 2006 and replaced Indiana Avenue.  The Marsha 

Sharp Freeway adjacent to the campus was completed in 2009 and replaced the Texas 

Tech Freeway.  This project was developed to connect Texas Tech University as well as 

downtown Lubbock to the farthest reaches of Lubbock County as development continues 

to expand Lubbock’s footprint.  Both changes have altered vehicular, bicycling and 

pedestrian access to the campus.  
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 Figure 4.4.4. Marsha Sharp and Texas Tech Parkway corridors were recently 

 completed.  Graphic:  Author. 

 

 Figure 4.4.5 highlights the major thoroughfares in and around Texas Tech 

University and the corresponding speed limits. 

 Marsha Sharp Freeway – 65 mph 

 4
th

 Street – 50 mph 

 19
th

 Street – 40 mph 

 University Avenue – 30 mph  

 Campus Roadways – 20 mph 
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 Figure 4.4.5. The North and Main Campuses of Texas Tech University.  Graphic:  

 Author. 

 

4.5. Site Analysis 

 

As with many college campuses vehicular traffic is restricted inside the inner loop 

road at Texas Tech University.  Topography is generally flat and therefore suitable for 

the abilities of bicyclist.  Limited auto access improves the pedestrian environment but is 

not without conflict points with many crosswalks and at times still heavy auto traffic.  

Multi-modal travel, buses, cars, bikes, skateboards and texting pedestrians, create a 

sometimes precarious environment.  Speed is limited to 20 mph on the main campus with 

streets on the north campus having up to 40 mph, but fortunately this length of road has 
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completely separate bicycle facilities.  One section of roadway is reduced to 15 mph to 

accommodate pedestrians crossing a boulevard to access employee parking.   

A review of Texas Tech University’s 2010 master plan reveals a developing 

system of bikeways some of which are complete others that are funded but not complete 

and finally those that are planned but unfunded (Figure 4.5.1).  Most bikeways however 

are in the planning stage of development.  

The 2010 Master Plan for Texas Tech University lists the following objectives as 

follows:  

Land Uses 

 Maintain Urban, Pedestrian Campus 

 Maintain Ten-Minute “Core”  

 Protect Campus Green Space  

 Create Landscape Corridors 

 Parking – Balance Cost/Convenience 

Transportation 

 Develop Interior Ring Road 

 Develop Bicycle Pathways 

 Enhance Bus Transportation  

 Migrate Parking to Campus Edges  
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 Figure 4.5.1. Current and proposed bike routes on Texas Tech University campus.  

 Graphic:  Author.  

 

In September 2013, Texas Tech University changed its bicycling policy from 

bicycling only on roadways to what is considered a free-range campus.  The free-range 

policy allows bicyclist to use sidewalks, the same ones pedestrian’s use, anywhere that is 

not immediately adjacent to a marked bicycling lane or path (TTU, 2013).  With the 

change, Texas Tech University realized a sizeable increase in available area for bicyclist 

from just over three miles of bike lanes on city streets to over 60 miles of previously 

existing sidewalks (TTU, 2013).  Figure 4.5.2 demonstrates the contrast from the 

previously existing bike lanes to the now available biking opportunities provided by 
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opening sidewalks to bicyclist.  Through initiation of this policy very few bicycling 

routes are defined relative to the opportunities available. 

 
Figure 4.5.2. Sidewalks – converted to cycling with open campus scenario. 

 Graphic:  Author.   

 

In November of 2013 the League of American Bicyclists awarded Texas Tech 

University with a Bronze Level designation as a bicycle-friendly university (Jones, 

2013).  In Texas, only the University of Texas at Austin was also recognized (Ursch, 

2013).    

In order for Texas Tech University meet the criteria for a bicycle friendly 

university campus planners began focusing on the “essential elements of a Bicycle 
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Friendly University℠” (The League of American Bicyclist, 2012), better known as the 

“Five E’s” so named for each category: 

 Engineering 

 Education 

 Encouragement 

 Enforcement 

 Evaluation and Planning.  

 Current shared use paths are generally 10-12 feet in width and marked with a 

center strip and signs (Figure 4.5.3).  Additional multi-use paths are waiting funding or 

approval on the campus that will continue to add to the bicycling opportunities.  Texas 

Tech University has increased its available on campus facilities with 8000 available slots 

for bicycle-parking and air stations throughout the campus (Jones, 2013).  

 
 Figure 4.5.3.  Shared Use Path on North Campus at Texas Tech University.  

 Graphic:  Author. 
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 Automobile parking on the greater TTU campus in June 2012 as inventoried by 

University Parking Services was: 

 Residence hall - 4502 

 Commuter - 6397 

 Reserved - 258 

 Area Reserved - 4323 

 Free Visitor - 1164 

 Paid Visitor - 660 

 Time Zone - 276 

 Service - 266 

 ADA - 401 

 2 Wheel - 64 (some single vehicle and some multiple vehicle spaces) 

Prior to developing the survey by which data was gathered for this thesis the 

researcher reviewed the bicycle route map for the city of Lubbock, entry points at the 

perimeter of Texas Tech University and other potential barriers to bicyclist.  Figure 4.5.4 

highlights overpasses that are chokepoints that bicyclist must navigate with limited 

access either due to narrow travel lanes or lack of options to pass these barriers via bike 

lanes or sidewalks.  An important note on the Lubbock bicycle route map is only ‘one’ 

designate pass under for the South Loop 289 at Quaker Avenue and Loop 289 exists.   
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 Figure 4.5.4. Lubbock Bicycling routes with Barriers to those who commute. 

 Graphic:  Author. 

 

 Wide roadways (T-1 Thoroughfares) each mile as well as four way stops and 

traffic control lights are frequently encountered on most bicycle routes in Lubbock.  Once 

a bicycle reaches Texas Tech University the final barrier to the campus is traversing one 

of the four following roadways:  19
th

 Street (T-1), University Avenue (T-2), 4
th

 Street (T-

1) or Quaker Avenue (T-2) all heavily traveled thoroughfares at peak travel hours.  

Figure 4.5.3 indicates traffic accident rates at the intersections controlled by traffic 

signals and those survey participants indicated they used.  This information is relevant to 

this study when considering the intersections that may need priority for design solutions.   
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“There is also a wide variance in the reporting of accident data by local law 

enforcement agencies. Two major problems are that not all accidents are reported and 

that the exact accident location is not identified. Accident rates are applicable as spot, 

corridor, and area wide measures. Accident rates alone are not a suitable measure of 

congestion.”  

- Congestion Management Process, City of Lubbock, 2008, pg. 18 

 

  

 

 Figure 4.5.5.  2010 Daily Average TTU Intersection Collisions. (City of Lubbock, 

 2010). 
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 Figure 4.5.6 Respondent access points to Texas Tech University.  *Bicycle-

 Primary or Non-Bicycle-Primary but owns a bicycle. 

 

4.6. Survey Results 

 

A total of 444 respondents began the survey.  From this total, 155 failed to 

complete the survey.  289 participants completed the survey in its entirety leading to a 

65.09% completion rate.  Of the partial completions, 33 were full abandons.  Appendix L 

contains each survey question and its responses. 

4.7. Demographics 

Key Demographics: 

 

Gender    236 (53.5%) Female  

203 (46.0%) Male  

2 (0.5%) preferred not to answer 

Has an affiliation with TTU 394 (89.3%) 

10.3% 

41.2% 37.6% 

3.0% 
6.7% 

1.2% 15th St. and University 

Ave. 

19th St. and Boston Ave. 

19th St. and Flint Ave. 

Broadway and 

University Ave. 

Glenna Goodacre Blvd. 

and University Ave. 

Indiana Ave. and Texas 

Tech Pkwy 
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Type of affiliation  205 (52.0%) Student  

161 (40.9%) Faculty/Staff  

28 (7.1%) other 

Living distance from campus 272 (69.2%) within 5 miles 

    121 (27.3%) over 5 miles 

 

4.8. Data Collection 

All data was exported from Survey Monkey in both summary and detail form.  An 

initial analysis was completed to aggregate demographic data and gauge overall 

completeness.  Respondents were categorized into thirteen distinct survey paths, based on 

their answers in the purposeful skip and page logic framework established within the 

survey design.   

Upon completion of the path identification, the researcher analyzed frequency 

data and cross-tabulated data to identify trends interest in the study. 

Frequency:  Raw counts for each question/answer combination were summed and 

percentage responses calculated.   

Cross-tabulation:  Upon review of the frequency data, the next level of analysis 

was to cross-tab the response data in various questions in order to identify any additional 

trends or influencing factors between variables. 

Chi Square Test:  Statistical Package for the Social Sciences (SPSS) software was 

used to determine the significance of the relationships between categorical variables 

identified in the cross-tabbing process. 
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4.9. Data Analysis 

 

The following sections provide an empirical analysis of the survey respondents, 

their characteristics, and their perceptions regarding barriers to cycling, and their 

preferences in ways to overcome those challenges. 

4.9.1. Overall Demographic Characteristics 

Appendix C gives a complete breakdown of respondent characteristics and 

demographics.  As would be expected in a college setting, the largest single age group 

represented is 18 to 24 (36.5%), as seen in Appendix C there is an even distribution 

afterwards between ages 25 and 59.  Respondents tended to be unmarried (60.1%), 

employed (81%), white (82.5%) subjects with some college (28.6%) or who had 

completed a Bachelor’s degree or higher (59.4%).  The overall respondent group was 

53.5% female versus 46% male, which is significantly heavier toward female than the 

2011 bicycle commuter numbers for Texas:  20% female/80% of male (U.S. Census 

Bureau, 2011).  89.3% of respondents had some sort of affiliation with Texas Tech 

University, which was a requirement for continuing into the bicycling characteristic 

questions.   

4.9.2. Texas Tech University Affiliate Characteristics 

Appendix D shows the characteristics of respondents who have an affiliation with 

Texas Tech University.  While automobile-primary respondents edged out bicycle-

primary respondents 44.9% to 41.1%.  There were differences when considering the 



Texas Tech University, Timothy Andrew Key, May 2014 

62 

 

living distance from campus (Figure 4.9.2.2) or gender (Figure 4.9.2.1).  For example, 

150 of 161 Bicycle-Primary respondents lived within 5 miles of campus versus 73 of 176 

Automobile-Primary respondents.  And while the 203 male respondents were evenly 

divided, 102 Automobile-Primary versus 101 Bicycle-Primary, the 236 female 

respondents were not: 176 Automobile-Primary versus 60 Bicycle-Primary. 

 
    Figure 4.9.2.1. Primary Mode of Transportation by Gender. 

38.42% 

20.36% 

0.25% 
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0.00% 
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 Figure 4.9.2.2. Primary Mode of Transportation to Campus by Living Distance. 

 

A Chi-square test of independence was performed (Table 4.9.2.1) to assess the 

relationship between gender and the preferred transportation method.  The result, 

X
2
 (2, N = 391) = 30.715, p <.01, confirmed a relationship between these gender and 

preferred transportation method within the survey respondent group. 

 

 

 

 

6 

67 

76 

27 

78 

72 

9 

2 

4 

7 

3 

2 

2 

3 

1 

27 

5 

<1 mile 

1-5 miles 

5-10 miles 

>10 miles 

Walk Other Bus Bicycle Automobile 



Texas Tech University, Timothy Andrew Key, May 2014 

64 

 

 Table 4.9.2.1. Chi-square Test of Gender versus Transportation Type. 

Chi-Square Tests 

 Value df 

Asymp. Sig. (2-

sided) 

Exact Sig. 

(2-sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-Square 30.715
a
 1 .000   

Continuity 

Correction
b
 

29.583 1 .000   

Likelihood Ratio 31.019 1 .000   

Fisher's Exact Test    .000 .000 

N of Valid Cases 391     

 

A second Chi-square of independence test was performed (Table 4.9.2.2.) to 

assess the relationship between living distance from campus and the primary method of 

transportation.  The result, X
2
 (2, N = 391) = 85.097, p <.010, confirmed a relationship 

between living distance from campus and the primary method of transportation within the 

survey respondent group.  
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Table 4.9.2.2. Chi-square Test of Living Distance versus Transportation Type. 

Chi-Square Tests 

 Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 85.097
a
 3 .000 

Likelihood Ratio 95.863 3 .000 

Linear-by-Linear 

Association 
79.068 1 .000 

N of Valid Cases 391   

   

A higher percentage of females lived more than 5 miles from campus than did 

their male counterparts: 34.3% versus 26.5% respectively (Figure 4.9.2.3). 

  
 Figure 4.9.2.3. Living Distance from Campus by Gender (Percentage of Gender 

 Population). 

Male 

Female 

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 

10 miles or more 5 - 10 miles 1 - 5 miles Less than 1 mile 
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This analysis indicated that respondents living 1-5 miles from campus would be 

of particular interest in this study for the following reasons.  First, there was a significant 

overlap between automobile-primary (38.1%) and bicycle-primary (44.7%) within this 

distance, which would indicate a higher probability of achieving conversion from 

automobile to bicycle.   Secondly, 39% of male respondents and 39.2% of female 

respondents also resided within this distance, so the gender-based skewing seen in the 

other distance groups is mitigated. 

 

4.9.3. Texas Tech University Affiliate Cycling Characteristics 

Appendix E gives more detail on cycling habits among TTU affiliates, who either 

primarily commute to campus on bicycle or primarily choose a different method, despite 

owning a bicycle.  Within this group, 48.3% of respondents said they primarily cycled to 

campus.  Of the 51.7% who said they primarily choose a different method, 10.3% still 

indicated that they cycle to campus either 1-2 days per week or 3 or more days per week.   

Respondents self-identified their cycling proficiency by selecting the category 

they thought they represented their skill level: Inexperienced, Casual, Experienced, 

Confident, or Expert.  As expected, those who were not Bicycle-Primary commuters 

characterized themselves as Inexperienced or Casual more frequently than did those who 

primarily cycled to campus, 51% versus 29.2% (Figure 4.9.3.1). 
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 Figure 4.9.3.1. Cycling Proficiency by Respondent Type. 

When asked to rank their preferred cycling location, the preference was “On 

streets with bike lanes”.  Overall, 74.7% of respondents ranked this attribute as one of 

their top two preferences.  This predilection held whether looking at Bicycle-Primary 

(77.8%) or Non-Bicycle-Primary (71.7%) bicyclists (Figure 4.9.3.2). 
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 Figure 4.9.3.2. “On streets with bike lanes” by Primary Campus Commute Type. 

 

4.9.4. Texas Tech University Affiliate Observed Cycling Impediments 

Texas Tech University affiliates, who were Bicycle-Primary commuters or were 

Non-Bicycle-Primary but owned a bicycle, were presented with two questions regarding 

observed cycling impediments: on-road and off-road.  Appendix F compiles their 

responses.   

 When cycling on the road I encounter. 

 When cycling on off-street facilities I encounter. 

For on-road cycling, “No bike lanes or facilities” was observed always or often by 

68.7% of respondents.  This was at least 8 points greater than the next highest challenges: 
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“Vehicles not sharing the roadway” (60.7%) and “Difficulty crossing intersections” 

(59.8%).  For off-road cycling, “Facilities do not connect to my destination” was 

observed always or often by 59.2% of respondents, while “Difficulty crossing 

intersections” was the second most encountered (46%). 

When considering the on-road impediments by affiliate type, Non-Bicycle-

Primary respondents had a greater perception of the lack of bike lanes or facilities (Figure 

4.9.4.1).  76.4% of these respondents observed this deficiency always or often versus 

61.5% of Bicycle-Primary respondents. 

 
 Figure 4.9.4.1. Perceived Lack of Bicycle Lanes or Facilities by Primary 

 Commute Type. 
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Similar disparities were observed with the next two top responses as well: 

“Vehicles not sharing the roadway” 63.4% versus 56.4% and “Difficult crossing 

intersections” 63.9% versus 57.7%.  

In regards to off-road facilities, a lack of connectivity (“Facilities do not connect 

to my destination”) always or often was nearly equally observed by Non-Bicycle-Primary 

(59.8%) and Bicycle-Primary (58.6%) bicyclists.  This appears to be a universal 

challenge (AASHTO, 2010) which, while it needs to be addressed, lessens its weight as a 

factor to promote conversion from Non-Bicycle to Bicycle-Primary commute (Figure 

4.9.4.2).   

 
 Figure 4.9.4.2. Perceived Lack of Connectivity by Primary Commute Type. 
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However, when reviewing “Difficulty crossing intersections” a difference is seen, 

with 55.4% of Non-Bicycle-Primary respondents observing this always or often versus 

38.2% of Bicycle-Primary respondents (Figure 4.9.4.3). 

 
 Figure 4.9.4.3. Perceived Difficulty Crossing Intersections by Primary Commute 

 Type. 
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difficulty crossing intersections were viewed as primary methods of converting Non-

Bicycle-Primary commuters to the Bicycle-Primary group.  In the following section, this 

focus is validated by a qualitative analysis of respondents’ answers to what design 

features would encourage or discourage them from cycling more. 

4.9.5. Texas Tech University Affiliate Cycling Perceptions 

Texas Tech University affiliates, who were Bicycle-Primary commuters or were 

Non Bicycle-Primary but owned a bicycle, were presented with four questions that asked 

for their perceptions regarding various cycling conditions and design features.  Based on 

the responses in previous questions, it was expected to see concerns about driving in 

traffic (“Vehicles not sharing the roadway”), a desire for some form of bike lane (“Lack 

of bicycle lanes or facilities”), and concerns about intersection management (“Difficulty 

crossing intersections”).  Their responses (Appendix G) confirmed these targeted areas. 

 Of the four highest-rated conditions that would discourage cycling frequency, 

being most frequently characterized as always or often, the top two were directly related 

to roadway conditions (“Unsafe road conditions”—59.8% and “Speed/volume of 

traffic”—55.2%) and the next two were directly related to bicycle facilities (“No place to 

store bicycle”—49.5% and “Lack of bike facilities”—46.3%). 

 The top attribute that respondents indicated would encourage cycling, being most 

frequently categorized as always or often: “Bike lanes on roads” (89.8%)(Figure 4.9.5.1).  

This is followed by three additional items related to a spatial presence when riding: 

“Wide travel lanes on roads” 86.3%, “Wide shoulders on roads”—85.9%, and “Paths 
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along roads separated from motor traffic”—83.1%.  This theme continued as respondents 

identified the conditions as being safe or unsafe.  Bike lane-related selections were 

recognized as creating the safest perceptions (“Colored asphalt for designated bike 

lanes”—78.2%, “Bike lanes with buffers”—76.1%) and the lowest perceptions of a lack 

of safety (“Riding on a bike path”—1.4%, “Riding in a bike lane”—5%).  That being 

said, the feature that most created a perception of safety was “Marking bike lanes through 

intersections” at 81%. 

 

 Figure 4.9.5.1.  Bicycle-lane separate from travel lane was top attribute to 

 encourage bicycling.  Credit:  Author.  

 

 When considering these results by Non-Bicycle-Primary versus Bicycle-Primary 

bicyclists (Figure 4.9.5.1) or by gender (Figure 4.9.5.2), their responses of “always” or 

“often” are very similar.  They universally recognized these conditions and features as 

increasing the likelihood of cycling and/or creating a perception of safety. 
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 Figure 4.9.5.2. Design Preferences by Primary Commute Type. 
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 Figure 4.9.5.3. Design Preferences by Gender. 

 

4.10. Summary 

 

The survey responses provided data on the perceptions and preferences of Texas 

Tech University affiliates.  Key findings included:  

1. While both sexes saw safety as a concern, there is a gender gap whereby 

females expressed the need for safety features more strongly.  This manifests 

itself in preferences for bicycle lanes, better lighting, and intersection 

management. 
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2. Living distance from campus is an important factor for deciding whether or 

not to commute by bicycle as reported by the National Household 

Transportation Survey (2001) in which mean trip duration was 22.16 minutes.  

Once a subject lives more than 5 miles from campus, there was a significant 

drop-off in commuting by bicycle.  An import consideration at this time is to 

understand that because of grid street pattern there is a lack of direct routes to 

and from Texas Tech University.  When calculating distance, the true five-

mile distance from campus lies approximately at the line of Loop 289.  

Additionally, by calculating the ride time based on the average bicycling 

speed of 12.5mph, or slightly less than five minutes per mile, it can be 

determined that the longest commute time by bicycle would be 25 minutes in 

this group (Miller, 2007). 

3. Connectivity to desired destinations was a universal concern.  When given the 

opportunity continuity of routes should be maintained so as to discourage out 

of the way travel (Harris, 1998).   
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CHAPTER V 

DISCUSSIONS AND CONCLUSIONS 

The purpose of this Thesis was to determine why an individual may or may not 

choose to ride their bicycle to the campus at Texas Tech University in Lubbock, Texas.  

The information gathered was evaluated in order to develop design solutions to existing 

bicycling infrastructure on or near the Texas Tech University campus.  Through careful 

analysis the researcher has narrowed the data and opinions of the respondents so that 

particular focus can be given to the areas that meet the original objectives of this paper.  

The following objectives were addressed within the process of this study: 

1. To understand individual choices of bicyclist traveling to and from the 

Texas Tech University campus in Lubbock, Texas.   

2. To evaluate the attitude towards bicycling as a means of travel to and from 

the Texas Tech University campus in Lubbock, Texas. 

3. To develop recommendations for Texas Tech University as it relates to 

bicycle use.   

As discussed earlier, Texas Tech University’s goal is to increase enrollment by 

8,000 students by the year 2020.  The issue at hand is not only where to park the 

additional automobiles that students, faculty, and staff use for their daily commutes, but 

to develop solutions that also reduce the demands on the infrastructure for the campus 

such as roadways, intersections, sidewalks, and the increased conflict at interface points 

on or around the campus.  
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It has been stated that bicycling benefits people in several ways including means 

of transportation, improved health, and a more pleasing environment (Liu, 2009).  While 

ideal for short trips, evidence shows that given the proper facilities bicyclist can cover 

distance in an urban environment as easily as an automobile, if not more efficiently in 

certain circumstances.   

As Liu states (2010), community success rates directly improve the comfort 

bicyclist experience when traveling but these opportunities cannot exist without safety 

and support from local government.  Liu also concluded that since they are few 

differences in the size of communities that... “The same practices and principles can be 

used to improve bicycling in a rural community or a metropolitan center.”   

A long-term vision would be that the design solutions and principles developed 

for the campus at Texas Tech University and present here could also be brought into the 

Lubbock community.  As noted, this will take considerable local support and funding 

from planners, engineers and city leaders.    

While there’s often a lack of understanding of the rules from both sides, this study 

shows that bicyclist recognize they often do not have the proper facilities.  The needs of 

bicyclist have been inadequately met by virtue of the fact that their infrastructure needs 

are rarely directly addressed, but rather are piggybacked on existing infrastructure 

designed for automobiles or pedestrians.  Often when a bicycle plan is developed for a 

municipality or other entity, it goes unfunded or fails to carry forward as designed. 
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5.1. Conclusion for Objective One 

Objective One:  To understand individual choices of bicyclist traveling to and 

from the Texas Tech University campus in Lubbock, Texas.   

Outcome: Survey respondents provided detail on their entry points to the 

University campus.  This information in conjunction with City of Lubbock traffic data 

narrowed the focus to improving access at three key intersections. 

Strategy1:  Improve Intersection crossing at Flint, Boston and Glenna Goodacre.  

Strategy 2:  Give more clearly defined route options once entering campus.  

5.2. Conclusion for Objective Two 

Objective Two:  To evaluate the attitude towards bicycling as a means of travel to 

and from the Texas Tech University campus in Lubbock, Texas. 

Outcome:  Survey respondents indicated that a lack of safety was a primary 

concern hampering their selection of cycling as a transportation method.  In particular, 

they saw the need for bicycle lanes and facilities, especially preferring various versions of 

buffered lanes. 

Strategy 1:  Clearly define and mark on-road bicycle lanes.  The use of a 

consistent series of pavement markings and street signs will clarify intentions for all road 

users.   
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Strategy 2: Clearly define and mark off-road bicycle paths.  Achieve the 

separation of users whenever possible with additional space.  Design facilities to the 

maximum standard rather than the minimum.  

“Results were consistent with previous research on the importance of separate 

cycling facilities and provide additional information about the potentially different role of 

paths vs. lanes.  Our analysis also revealed that cities with safer cycling, lower auto 

ownership, more students, less sprawl, and higher gasoline prices had more cycling to 

work.” (Buehler, 2011) 

 

5.3. Conclusion for Objective Three 

Objective Three:  To develop recommendations for Texas Tech University as it 

relates to bicycle use. 

Outcome:  Survey respondents indicated that a lack of connectivity was a 

significant hindrance in choosing cycling as the transportation method to campus.  A 

review of current bicycle routes validated the respondents’ perceptions.   

Strategy 1: Texas Tech University to establish definitive bicycle routes, not only 

on the campus but partnering with the City of Lubbock to establish equally definitive 

routes into the community. This practice can benefit all transportation users as bicyclist 

become familiar with routes leading to and from campus.  Likewise this will allow 

automobile users to become accustomed to higher numbers of bicyclist and have 

expectations of a quantity of bicyclist when traveling these particular routes. 
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Establishing these routes as bikeways, these routes that favor bike travel will in 

essence encourage more bicyclists to follow them.  In order to establish a bicycle route 

the following should be given consideration. 

1. Create a definitive beginning and end to the route. 

2. Establish signage that designates routes. 

3. Reduce speed limits to match that of the bicycle.  This practice will 

discourage automobiles along cycling routes and have the auto users seek 

alternative routes that are easily found in a motorized city.   

4. Limit automobiles access points through curb bump outs or speed control 

installations such a road humps.  

5. Reduce the number of stops that bicyclist are forced to make therefore 

improving average speeds and promoting bicycling as a means equal to or 

better than the automobile.   

Of course any time changes such as these are considered; feasibilities of routes 

should be considered.  Finding the most direct route to highly desirable locations is 

critical so the bicycle user will choose the preferred routes for travel.  If not the bicyclist 

will choose another route and therefore investments will not be maximized 

Issues with one group may also be issues for another group but not as high of a 

priority based on the bicyclist experience or perceptions.  Route choice can also form 

opinions about facilities as noted lack of consistent and connected facilities is a common 
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point of interest for all bicyclists.  As these points are corrected these issues are addressed 

in Chapter 5, all bicyclist types are set to benefit. 

 

5.4. Recommendations for Texas Tech University 

 With large amounts of land available for development Texas Tech University has 

great opportunity as an institution to develop quality infrastructure.  Just as the student 

population will be growing so is the reputation of the university.  Without question the 

institution holds great influence over the surrounding community.  With the resources 

and new vision of balanced transportation, Texas Tech University can create a new 

standard throughout the campus environment.  

Through evaluation of respondents’ preferences and current best practices within 

bicycle facilities design, the following recommendations for future integration of 

bicycling and pedestrian facilities on the campus at Texas Tech University can be 

recommended.  The researcher has considered Texas Tech University’s 2010 strategic 

plan initiatives for land use and transportation.  The guidelines given here follow the 

United States Department of Transportation Policy Statement on Bicycle and Pedestrian 

Accommodation Regulations and Recommendations (2010).  

The researcher successfully identified three issues as they relate to bicyclist 

commuting to campus: lack of bicycle lanes and facilities, lack of connectivity to desired 

destinations, and a need for intersection management.  It must be noted that successful 
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solutions to these issues will improve ridership numbers as well as perceived comfort for 

those choosing bicycling, whether for recreation or transportation.   

Emphasis on direct routes and continuity of purpose are necessary to encourage 

use (Harris, 1998).  With purpose of travel in mind the following graphic (Figure 5.4.1.) 

was developed to emphasize the rationale for travel.  The illustration helps one to 

understand there are different ways to reach a destination.  It is commonly accepted that 

bicycling is a recreation activity in which one would not mind going out of the way if the 

experience yields additional benefits.  Whereas in a utilitarian capacity, the commuter 

seeks to maximize use of one’s time to arrive to the destination in the shortest, most 

efficient means available.   
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 Figure 5.4.1.  Choice for Bicycle Use:  Transportation versus Recreation.  Credit: 

 Author. 

 

 It is important to note at this time that the Texas Tech University campus is 

commonly used by people engaging in general recreation activities such as walking, 

running or social gatherings.  During hours outside of normal weekday activity, such as 

weekends or holidays, the campus is alive with recreational activities, such as sports 

events that include tailgating or competitions including running races or triathlons.  The 

open layout and reduced access to roadways helps create an environment in which people 

can experience the outdoors away from their home or local park (Figure 5.4.2). 
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 Figure 5.4.2.  Separate Travel Lane for Active Transportation.  Credit: Author. 

 The following graphic (Figure 5.4.3) was developed to represent how concentric 

rings of travel could be developed throughout the main campus at Texas Tech University.  

The principles put forth in development of these routes emphasize the 2010 strategic plan 

with regard to land use and transportation. Beginning with the establishment of an 

alternating purpose of travel with the inner loop road then following through with the 

establishment of the outer loop, a focus towards recreation with improved aesthetic 

appeal and a lower capital cost multi-user pathway would be achieved. 
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 Figure 5.4.3. Proposed Transportation and Recreation Corridors on Texas Tech 

 campus.  Credit: Author. 

 

The development of these pathways coincides with a westerly shift of the Ten-

Minute “Core” along the land development axis.  Analysis of the campus core’s westerly 

shift maintains the ten minute walk or half mile walking radius completely upon the 

campus and does not therefore encroach to the east of University Avenue.  The university 

will therefore be able to centralize its planning efforts to developing a strong campus 

presence.  

Acknowledgement of this Ten-Minute “Core” also coincides with the inner loop 

road that should become the foundational barrier for travel by automobile.  Restricting 

automobile travel down to the service level only will be critical in maintaining an urban 



Texas Tech University, Timothy Andrew Key, May 2014 

87 

 

environment for pedestrians.  This change will be logical as more parking is shifted to the 

outer boundaries of the campus.   

Further development of the Ten-Minute “Core” could bring the following 

benefits:  

a) Reduced automobile traffic congestion will improve the efficiency of the 

bus system. 

b) Reduced number of entry kiosks that can allow for workforce efforts to be 

put into other areas, such as a campus ambassador and not an entry guard.   

c) Speed limits for all users, including bicyclist, closer to that of pedestrians.  

d) Developed Bike Hubs at well-established locations of student activity.  

These long-term parking facilities would include covered parking, bike 

repair and shower facilities that will include lockers for rent (Figure 5.4.4).   

e) Increase all crosswalk widths to 12-20 feet where multi-use paths are 

present. 
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 Figure 5.4.4. Proposed bicycle storage facility.  Credit:  Author. 

 

Development of bicycling facilities does not come without cost.  However, it is 

generally accepted that such cost can be lower per user than that of an automobile.  Costs 

for infrastructure are broken into two categories: 

 Capital  

 Operating  

 Capital costs are approximately $850 (TTU, 2012) for one bicycle rack that 

accommodates up to eleven bicycles.  Whereas building a parking facility for 

automobiles at the average median cost of $16,167 ($48.54 per square foot) per space 

(IPI, 2010) is considerably higher.   
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As more specific information is gathered, the facilities planners can more 

accurately estimate the capital cost and expenditures, which generally have multi-year 

life and therefore are assets to the University.  Operating costs, which are generally 

funded through annual budgets, include cleaning, repair, general maintenance, such as 

landscape, security, and safety, which includes lighting and the painting of signs or 

roadways.   

5.5. Further Study 

As is seen in many studies including this one distance seems to be a determining 

factor for if an individual may choose a bicycle (Kamiyama, 2004).  This does not 

address the cause of the trip such as trips to school with children or household needs such 

as groceries or home repair.  If the average distance is 6.5 miles as Sener (2008) 

indicates, then an average time must also be calculated.  Further study could be given to 

individual cities to observe average commute times by automobiles and that of bicyclist 

to understand the tipping point at which an individual makes a choice for one mode of 

travel for another.  Municipalities understanding this relationship could look therefore at 

easily modifying bicycle routes into bicycle boulevards that favor bicycles therefore 

extending the distance over certain routes which lie within heavily traveled areas.  One 

such area in Lubbock, Texas could be considered with a pedestrian bicycle bridge over 

South Loop 289 on Memphis Avenue corridor that is a direct link from South Lubbock to 

the medical district adjacent to Texas Tech University.   Linking these opportunities have 

significant benefits to cities as bicyclist are willing to travel up to 35 miles if given proper 

facilities (Bhat, 2010). 
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 Kamiyama also tells us that multi modal transportation options are ‘feasible’ 

options for traveling even greater distances with… “Combinations of bicycles and other 

modes of transportation include bike-and-ride, ride-and-bike, and bike-and-bring. Bike-

and-ride and  ride-and-bike can be successful in suburban settings if certain conditions 

are met, such as medium residential density and a well-used travel corridor.”  Lubbock 

has several opportunities to implement park and ride scenarios for buses or carpools as 

shown in Figure 5.5.1, where bus routes connect to established bike routes with 

adjacency to large parking areas or vacant land.   

 

 Figure 5.5.1.  Points of opportunity for connectivity with intermodal 

 transportation.  Graphic:  Author. 

 

Further bicycle counts and route analysis should be performed in order to quickly 

and effectively implement these new connections. 
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While it is acknowledge that the “perception of safety encourages cycling as 

means of transportation and recreation” (NCHRP, 1995) it is difficult to understand all 

bicycles user preferences into quantifiable estimates which can translate into actual safety 

increases.  It is generally accepted that facility improvements for intersections, bicycle 

parking, coordination with public transit and awareness campaigns improve levels of 

bicycling.  Reliable data for other modes of transportation do not share comparable data 

for cycling.  This does not mean however that we should not explore different approaches 

to specific sites in order to explore one can develop improved guidelines for planners and 

designers.  One such idea is the exploratory matrix in Figure 5.5.2 in which the researcher 

pulls together four facets of ‘ridability’ with consideration to bicycling.  By doing a quick 

site analysis one can yield a variety of solutions specific to a site.  

 
 Figure 5.5.2 Matrix for evaluation of opportunity for rideable facilities.  

 Graphic:  Author. 
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 Finally the standard of bringing pedestrians and bicyclist together with 

automobiles should be further investigated.  The reality is that crosswalks, signs and 

signals exist to indicate there are hazards to be found in these areas (FHWA, 1999).  

5.6. Conclusion 

 

                                               Bicycling has often left in the proverbial middle of the road as far back as in 1894 

when in Brooklyn, New York the nation’s first bike path along Ocean Parkway  was 

developed by the New York City Parks Department and the Good Roads Association 

(City of New York, 2010).  Or in the late 1890s New York City bicyclist were thought to 

be intrusive to the scenery in the parks and a motion was brought before the Parks 

Department to ban bicycles entirely (City of New York, 2010).  Historically considered 

everything from an eyesore to opportunity, bicycling has not only survived but also 

effectively served for many decades as an efficient method of transportation while 

continuing to provide opportunity.                                                      

This study is unique to Lubbock, Texas in that it looks at the travel network for 

bicyclists, particularly those choosing to travel to Texas Tech University.  The study 

builds on previous research in which evidence has been shown that a mid-size city is 

prime and ready for bicycling as a suitable solution to travel (Liu, 2009).  Bicycling’s 

desirability is shown to be at its highest when there is connectivity that provides multiple 

route options with few barriers.   Safety concerns and lack of designated trails keep more 

people from cycling to Texas Tech University campus, even when they live within 5 

miles which is an active cycling commuting distance.                            
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As demographics shift into choosing more sustainable methods of travel to work, 

education, and play, so will the perceptions of how those choices are made.  If bicycling 

is to be not just a safer transportation option but also one that brings with it opportunity 

for health and social equalities, policy makers will be forced to make tough decisions as 

to reduce the number of high speed roads for automobiles and increase the geographic 

areas for bicycling.  The interest and demand for a level playing field is evident when 

considering access to efficient well-connected communities that promote active 

transportation.   The time to prioritize bicycle equity is now. 
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Survey Paths and Completion Rates 

 

Q1: What 

is your 
age? 

Q8: Are 

you 
affiliated 

with Texas 

Tech 
University? 

Q11: What form 

of transportation 

do you most often 
use when traveling 

to the Texas Tech 

University 
campus? 

Q13: Do 

you own a 
bicycle? 

Q26: Have 
you ever been 

involved in a 

bicycling 
crash? 

Q27: Was 

the crash 

reported to 
the police? 

 

Path 
Followers Completes 

Completion 
% 

Respondent 
% 

Path 1 
 

Yes>Q9 All other>Q12 Yes>Q14 Yes>Q27 Yes>Q29 
 

6 5 83.33% 1.35% 

Path 2 
 

Yes>Q9 All other>Q12 Yes>Q14 Yes>Q27 No>Q28 
 

38 18 47.37% 8.56% 

Path 3 

 

Yes>Q9 All other>Q12 Yes>Q14 No>END 

  

126 53 42.06% 28.38% 

Path 4 

 

Yes>Q9 All other>Q12 No>Q25 Yes>Q27 Yes>Q29 

 

1 1 100.00% 0.23% 

Path 5 

 

Yes>Q9 All other>Q12 No>Q25 Yes>Q27 No>Q28 

 

7 6 85.71% 1.58% 

Path 6 
 

Yes>Q9 All other>Q12 No>Q25 No>END 
  

55 43 78.18% 12.39% 

Path 7 

 

No>Q26 

  

Yes>Q27 Yes>Q29 

 

2 2 100.00% 0.45% 

Path 8 

 

No>Q26 

  

Yes>Q27 No>Q28 

 

16 16 100.00% 3.60% 

Path 9 

 

No>Q26 

  

No>END 

  

31 28 90.32% 6.98% 

Path 10 
 

Yes>Q9 Bicycle>Q14 
 

Yes>Q27 Yes>Q29 
 

12 9 75.00% 2.70% 

Path 11 
 

Yes>Q9 Bicycle>Q14 
 

Yes>Q27 No>Q28 
 

63 46 73.02% 14.19% 

Path 12 

 

Yes>Q9 Bicycle>Q14 

 

No>END 

  

86 61 70.93% 19.37% 

Path 13 

17 or 

Under> 
END 

      

1 1 100.00% 0.23% 

        
444 289 65.09% TOTAL 
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SURVEY PATH DESCRIPTION AND FOLLOWERS 
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Survey Path Descriptions and Followers 

Path Description 

Path 

Followers 

% of 

Respondents 

Path 1 TTU affiliate, auto-primary, owns a bicycle, has had a crash reported to the police 6 1.35% 

Path 2 TTU affiliate, auto-primary, owns a bicycle, has had a crash but not reported to the police 38 8.56% 

Path 3 TTU affiliate, auto-primary, owns a bicycle, has not had a crash 126 28.38% 

Path 4 TTU affiliate, auto-primary, does not own a bicycle, has had a crash reported to the police 1 0.23% 

Path 5 TTU affiliate, auto-primary, does not own a bicycle, has had a crash but not reported to the police 7 1.58% 

Path 6 TTU affiliate, auto-primary, does not own a bicycle, has not had a crash 55 12.39% 

Path 7 Not a TTU affiliate, has had a crash reported to the police 2 0.45% 

Path 8 Not a TTU affiliate, has had a crash but not reported to the police 16 3.60% 

Path 9 Not a TTU affiliate, has not had a crash 31 6.98% 

Path 10 TTU affiliate, bicycle-primary, has had a crash reported to the police 12 2.70% 

Path 11 TTU affiliate, bicycle-primary, has had a crash but not reported to the police 63 14.19% 

Path 12 TTU affiliate, bicycle-primary, has not had a crash 86 19.37% 

Path 13 17 years old or younger 1 0.23% 
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RESPONDENT DEMOGRAPHIC CHARACTERISTICS 
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Respondent Demographic Characteristics 

"Sample Size= 444 (All Respondents)” 

Age % Gender % 

17 or younger 0.2 Female 53.5 

18 to 24 36.5 Male 46.0 

25 to 29 14.2 Prefer not to say 0.5 

30 to 39 17.3 Employment Status % 

40 to 49 12.8 Employed, Full Time 49.7 

50 to 59 14.0 Employed, Part Time 31.3 

60 or older 4.7 Not employed 18.6 

Prefer not to say 0.2 Retired 0.5 

Marital Status % Highest Level of Education % 

Single 51.7 

Did not complete High 

School 0.0 

Married 39.9 GED 0.0 

Divorced 4.3 Graduated from high school 7.9 

Widowed 0.5 Some college 28.6 

Domestic partnership 3.6 

Associate's 

Degree/Trade/Vocational 

School 4.1 

Ethnicity % Bachelor's Degree 22.9 

White 82.5 Graduate Degree 36.5 

Black or African-American 1.6 U.S. Citizenship % 

Latino 8.2 Yes 93.9 

Asian 3.6 No 6.1 

Native Hawaiian or other 

Pacific Islander 0.0 

Affiliated with Texas Tech 

University % 

American Indian or Alaska 

Native 0.7 Yes 89.3 

Other 3.4 No 10.7 
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TEXAS TECH UNIVERSITY AFFILIATE CHARACTERISTICS 
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Texas Tech University Affiliate Characteristics  

"Sample Size= 394 (Texas Tech University Affiliates)” 

Specific Affiliation % 

Primary Transportation 

Method to TTU % 

Student 52.0 Automobile 44.9 

Faculty 16.5 Bicycle 41.1 

Staff 24.4 Bus 3.8 

Family member is affiliated 0.8 Walk 8.2 

Other 6.3 Other 2.0 

Living Distance from TTU 

Campus % Bicycle Ownership % 

Less than 1 mile 30.0 Yes 76.6 

1 - 5 miles 39.2 No 23.4 

5 - 10 miles 23.2 

  10 miles or more 7.6 
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CYCLING CHARACTERISTICS 
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Cycling Characteristics 

"Sample Size= 331 (TTU Affiliates: Non-Bicycle-Primary bicycle owners and 

Bicycle-Primary)” 

Cycling Frequency to Campus % Cycling Proficiency % 

1-2 days per week 9.4 Inexperienced 3.0 

3 or more days per week 55.6 Casual 30.8 

A few times per month 9.1 Experienced 22.1 

Rarely 25.9 Confident 26.0 

Preferred Cycling Location** Avg Expert 18.1 

On walkways 3.7 

  On walkways with bicycle lanes 2.5 

  On streets 3.6 

  On streets with bicycle lanes 1.9 

  Totally separate from walkways or streets 3.3 

  

    **Respondents ranked the options, with 1 being the most important 
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APPENDIX F  

OBSERVED CYCLING IMPEDIMENTS 
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Observed Cycling Impediments 

"Sample Size= 331 (TTU Affiliates: Non-Bicycle-Primary bicycle owners and 

Bicycle-Primary)” 

  Never Rarely 

Some-

times Often Always 

Encountered When Cycling On-

Road (%)           

No bicycle lanes or facilities 2.0 7.3 22.0 50.7 18.0 

Vehicles parked in bicycle lanes 7.4 25.5 30.5 25.2 11.4 

Vehicles driving in bicycle lanes 5.7 24.7 30.4 28.4 10.7 

Vehicles not sharing the roadway 2.0 13.0 24.3 37.7 23.0 

Poor road surface conditions 2.3 14.6 27.6 36.2 19.3 

Difficulty crossing intersections 1.0 12.6 26.6 37.5 22.3 

Debris in bicycle lanes or on 

shoulders 3.4 19.5 25.2 30.9 21.1 

Inadequate lighting 4.0 20.8 35.9 29.2 10.1 

Encountered When Cycling Off-

Road (%)           

I do not use off-street facilities 15.6 22.1 33.6 18.3 10.3 

There are no off-street facilities 9.4 12.5 33.6 29.4 15.1 

Facilities do not connect to my 

destination 4.5 10.5 25.8 41.9 17.2 

Facilities are not maintained 7.3 26.3 39.0 21.6 5.8 

I do not feel safe 10.2 30.5 29.7 21.8 7.9 

Vehicles not sharing the roadway 15.4 18.5 27.8 27.4 10.8 

Difficulty crossing intersections 6.4 13.6 34.0 30.9 15.1 

Inadequate lighting 6.9 20.0 40.8 23.1 9.2 
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Cycling Perceptions 

"Sample Size= 331 (TTU Affiliates: Non-Bicycle-Primary bicycle owners and 

Bicycle-Primary)” 

  Never Rarely 

Some-

times Often Always 

Discourages Higher Cycling 

Frequency (%)           

Unsafe road conditions 2.4 10.8 26.9 33.9 25.9 

Speed / volume of traffic 2.8 12.9 29.0 33.9 21.3 

Lack of bicycle facilities 7.4 18.7 27.6 31.1 15.2 

No place to store bicycle 8.8 17.2 24.6 27.0 22.5 

Health problems 28.9 36.3 18.0 10.6 6.3 

Fear of crime 20.0 36.1 24.6 12.6 6.7 

Destination too far away 10.8 21.3 32.1 24.4 11.5 

Not enough time 14.4 18.7 33.5 24.6 8.8 

Weather conditions 2.4 16.1 42.7 25.9 12.9 

Encourages Higher Cycling 

Frequency (%)           

Wide travel lanes on roads 1.8 2.1 9.8 40.4 46.0 

Wide shoulders on roads 1.1 2.5 10.6 40.8 45.1 

Bicycle lanes on roads 1.4 1.8 7.0 39.3 50.5 

Signed bicycle routes on roads 1.4 3.2 16.6 37.8 41.0 

Paths along roads separated from 

motor traffic 1.8 2.5 12.7 28.2 54.9 

Trails along scenic areas 3.2 5.6 18.0 27.1 46.1 

Share the road warning signs 6.0 10.2 27.1 28.5 28.2 

Increased enforcement of traffic 

laws 6.0 10.2 22.5 26.3 35.1 

Education for bibicyclist 6.7 15.8 23.9 28.4 25.3 

Education for motorists 2.5 10.2 16.6 26.1 44.5 

Secure bicycle parking at 

destinations 1.1 3.5 16.7 32.6 46.1 

More facilities such as bicycle 

racks, benches, air stations 2.1 6.3 17.9 36.8 36.8 

Indoor bicycle facilities such as 

bicycle racks or changing facilities 
4.6 13.4 18.7 26.8 36.6 

Less criminal activity on the streets 6.7 26.2 29.8 19.9 17.4 

Significant cost increase of driving 

an automobile 9.8 14.7 21.8 29.5 24.2 
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Perceptions of Features as Being 

Safe (%)           

Bicycle lanes with buffers 0.7 4.9 18.2 32.6 43.5 

Colored asphalt for designated 

bicycle lanes 2.1 5.3 14.4 39.6 38.6 

Two-way bicycle-ways with 

barriers 3.2 7.7 23.2 32.7 33.1 

Shared-use sidewalks 5.6 13.4 25.7 27.5 27.8 

Street signs 1.4 8.8 27.2 34.6 27.9 

Traffic signals for bicyclist 3.5 10.9 20.4 28.2 37.0 

Marking bicycle lanes through 

intersections 2.1 5.3 11.6 34.2 46.8 

Perceptions of Conditions as Being 

Unsafe (%)           

Rainy weather 2.1 11.9 40.4 36.5 9.1 

Snow or Ice on the road 0.7 3.9 9.5 41.2 44.7 

Heavy traffic volume 0.7 3.9 15.4 42.5 37.5 

Riding on the road with no 

shoulders 0.4 2.5 17.5 39.6 40.0 

Riding on a road with a high speed 

limit 1.1 3.5 12.4 36.4 46.6 

Riding while facing traffic 1.4 5.7 17.7 35.5 39.7 

Riding in a bicycle lane 24.1 46.1 24.8 4.3 0.7 

Riding on a sidewalk 12.7 29.2 32.7 21.1 4.2 

Riding on a bicycle path 47.5 38.7 12.4 0.7 0.7 

Riding at night with a headlight 6.7 28.1 41.4 20.4 3.5 

Riding at night without a headlight 0.7 2.5 6.0 27.4 63.5 

Debris or other obstacles in the road 1.1 2.8 24.2 49.1 22.8 
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 http://www.srh.noaa.gov/lub/?n=climate-klbb-norm   
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Timothy A. Key 

Survey of Cycling Trends at Texas Tech University 

 

I.  Rationale 

 

Cycling is continuing to grow across the United States, in particular as transportation for 

university students.  Researchers have chosen to look at safety issues which may address 

concerns for those considering cycling for transportation, as well as for the planners and 

engineers, who have to account for these concerns in their designs.   

 

The survey assesses the cycling patterns and usage associated with Texas Tech 

University campus affiliates and the potential impediments to the growth of cycling as a 

primary transportation method for same, including crash history and design preferences.  

Related research includes Synthesis of Successful Bicycle Planning in Mid-Size Cities, in 

which one conclusion stated, “Without safe roadway design conducive to bicycling and 

support from a local government agency that promotes and supports bicycling, it is very 

likely that communities will not be able to establish successful bicycling environments.”  

(Liu, Kumfer, and Chintaluri, 2009).  In addition, Bicycle Road Safety Audit Guidelines 

and Prompt Lists, Section 2.4 Crash Data Analysis Considerations confirms typical 

“reported crashes only represent a fraction of the total number of cycling crashes 

occurring on public roadways.”  (Nabors, Goughnour, Thomas DeSantis, and Sawyer, 

2012). 

 

The hypothesis is that safety concerns are the primary reason that affiliates do not cycle 

to and/or on campus more and that design changes could alter those perceptions.  By 

gathering additional demographic and preference data, we hope to discover a pattern that 

informs the design requirements needed to alter behavior.  Crash data will also be 

gathered to see if those responses validate what has already been learned about Texas 

Tech University campus-area crashes via City of Lubbock data. 

 

II. Subjects 

 

The survey is completely anonymous and faculty, staff, students and family members 

from all colleges on the Texas Tech University campus are invited to participate.  

Researchers will also recruit residents in Lubbock, Texas, and neighboring communities.  

The opportunity to participate in the survey will be distributed via Tech Announce, word 

of mouth, and flyers, which will be posted and hand-distributed, encouraging potential 

participants to access the survey link. Minors will be excluded from the survey.    

 

III. Procedures 

 

Researchers have developed a skip-logic based survey, which should take participants 5-

10 minutes and present a minimum of 9 questions and a maximum of 29.  Potential 

participants will be recruited through the following: 
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a. Researchers will post a recruitment notice on Tech Announce, an electronic 

communication system of Texas Tech University that is sent to all faculty, staff and 

students (See Attachment A).  Interested subjects will click on the survey link for 

additional information and instructions (See Attachment B) and decide whether or not to 

take the survey.  

 

b. Researchers will post flyers (See Attachment C) upon approved bulletin boards 

throughout the Texas Tech University campus, local businesses, and bicycle retailers in 

Lubbock, Texas.  

 

c. Researchers will approach subjects face-to-face with an oral script (See 

Attachment D) to advise individuals about the purpose of the research and ask if they will 

follow the directions on the handout.  (See Attachment E) 

 

  d. Interested subjects will go to the survey link 

https://www.surveymonkey.com/s/2013TTUBIKE for additional information and to 

decide whether or not to take the survey. 

 

 e. Respondents, who indicate that they are affiliated with Texas Tech University, 

will be the focus of the subsequent analysis.   

 

f. All responses will be compiled and analyzed to identify a) are safety concerns 

an overriding factor of low usage, b) can any design-based changes that would mitigate 

these concerns be discerned from the responses, and c) do survey responses regarding 

crashes support the crash data already gathered from the City of Lubbock. 

 

 

IV. Adverse Events and Liability 

No specific liability plan is offered.   

 

 

V. Consent Form 

N/A 

 

Attachment A 

 

Recruiting Materials - Tech Announce Posting 

 

Participants are invited go online to the following link 

https://www.surveymonkey.com/s/2013TTUBIKE to complete the survey entitled Survey 

of Cycling Trends at Texas Tech University. The survey assesses the cycling patterns and 

usage associated with Texas Tech University campus affiliates and the potential 

impediments to the growth of cycling as a primary transportation method for same.  

https://www.surveymonkey.com/s/2013TTUBIKE
https://www.surveymonkey.com/s/2013TTUBIKE


Texas Tech University, Timothy Andrew Key, May 2014 

123 

 

Participation is voluntary and will take 5 – 10 minutes to complete.  The survey is 

completely anonymous and faculty, staff, students and family members from all colleges 

on campus are invited to participate.  

 

The questionnaires will not request any personal information to protect your privacy. 

 

For more information or if you are interested in participating and need help with the link, 

please contact either:  

 

(First Contact) 

Tim Key  

Email:  tim.key@ttu.edu  

Phone:  806-544-1235 

(Secondary Contact) 

Dr. Louis Mills  

Email:  louis.mills@ttu.edu  

Phone:  806-742-2858  

 

Texas Tech University also has the Human Research Protection Program (HRPP) that 

protects the rights of people who participate in research. You can ask those questions at 

806-742-2064. You can also mail your questions to the Human Research Protection 

Program, Office of the Vice President for Research, Texas Tech University, Lubbock, 

Texas 79409. 

 

Attachment B 

 

Survey - Introduction Page (First page the subject will when navigating to the survey 

link) 

 

Thank you for taking the time to complete this research questionnaire. I am currently 

studying for a Masters degree in Landscape Architecture at Texas Tech University. I have 

chosen to focus my Thesis on assessing the cycling infrastructure on the Texas Tech 

University campus. I am interested to understand why people may or may not use cycling 

as a form of transportation on the campus and to engage with cycling enthusiasts to 

improve the future for transportation on the campus. 

 

The questionnaires will not request any personal information to protect your privacy.  

Your participation is voluntary and will take 5 – 10 minutes to complete and once sent 

back will remain solely in my possession. All data will remain anonymous and results 

will be aggregated before publishing.  You may skip any questions you wish or exit the 

survey at anytime by closing your browser.  

 

For more information or if you are interested in participating and need help with the link, 

please contact either:  

 

mailto:tim.key@ttu.edu
mailto:louis.mills@ttu.edu
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(First Contact) 

Tim Key  

Email:  tim.key@ttu.edu  

Phone:  806-544-1235 

(Secondary Contact) 

Dr. Louis Mills  

Email:  louis.mills@ttu.edu  

Phone:  806-742-2858 

mailto:tim.key@ttu.edu
mailto:louis.mills@ttu.edu
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APPENDIX J  

HUMAN RESEARCH PROTECTION PROGRAM APPROVAL LETTER 
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APPENDIX K  

INTERNET-BASED SURVEY 
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APPENDIX L  

SURVEY QUESTIONS AND RESPONSES 
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Demographic Question 1: Question 1: What is your age? 

Respondents were disqualified from the survey if they were under the age of 18, 

representing the first skip-logic question within the survey.  While the age distribution 

did weigh heavily under 30 years at 50.7%, all of the presented age groups were 

represented. 

 

     Figure 4.5.1. All Respondents by Age 

 

Demographic Question 2: Question 2 : What is your gender? 
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Figure 4.5.2. All Respondents by Gender 

Demographic Question 3: Question 3 : What is your marital status? 

Figure 4.5.3. All Respondents by Marital Status 

Demographic Question 4: Question 4 : Are you a United States citizen? 
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Figure 4.5.4. All Respondents by Citizenship 

 

Demographic Question 5: Question 5 : What is your race? 

 

Figure 4.5.5. All Respondents by Race 
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Demographic Question 6: Question 6 : What is your highest level of education? 

 

Figure 4.5.6. All Respondents by Education Level  

Demographic Question 7: Question 7 : What is your employment status? 

 

Figure 4.5.7. All Respondents by Employment Status  
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Affiliation Question 1: Question 8: Are you affiliated with Texas Tech 

University? 

This was the second skip-logic question in the survey.  A “no” would send the 

respondent to Question 26, where they would have an opportunity to answer questions 

regarding bicycle crashes.  89.3% of respondents did have a TTU affiliation.  This group 

of 394 respondents moved forward to question 9. 

 

Figure 4.5.8. All Respondents: Texas Tech University Affiliation 

Affiliation Question 2: Question 9: What is your affiliation with Texas Tech 

University? 

92.9% of respondents were either a current student or were currently working for 

TTU as faculty or staff.  The Other category was comprised primarily of alumni (40%) 

and respondents who were both students and instructors (36%).   
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Figure 4.5.9. TTU Affiliates by Affiliation Type 

Cyclist Types/Habits Question 1: Question 10: How far do you live from the 

Texas Tech University campus? 

69.2% of respondents lived within 5 miles of the TTU campus. 

 

Figure 4.5.10. TTU Affiliates by Living Distance from Campus 
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Cyclist Types/Habits Question 2: Question 11: What form of transportation do 

you most often use when traveling to the Texas Tech University campus? 

Automobile was the top response at 44.9%, however bicycling was well 

represented at 41.1%.  The Other category was comprised of 3 motorcyclists, 3 

respondents who drive to somewhere near campus and then cycle, and 2 who live on 

campus. 

This was another skip-logic question.  Bicycle-primary respondents (161) were sent to 

Question 14, while all other respondents (233) moved onto Question 12.   

 

Figure 4.5.11. TTU Affiliates by Primary Mode of Transportation 

Cyclist Types/Habits Question 3: Question 12: With 1 being the most important, 

please rank the reasons you choose NOT to bicycle to Texas Tech University campus. 
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Respondents who do not primarily ride a bicycle to campus ranked “Don’t feel 

safe riding to campus” as their top reason for not cycling to campus (red).  The least 

important reason among respondents was “Do not have an interest in bicycling” (green). 

 

Figure 4.5.12. TTU Affiliate Reasons for Not Primarily Cycling to 

Campus 

Cyclist Types/Habits Question 4: Question 13: Do you own a bicycle? 

Respondents who do not primarily ride a bicycle to campus did show a high rate 

of bicycle ownership at 76.6%. 
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Figure 4.5.13. TTU Affiliate Non-Cyclist Bicycle Ownership 

Cyclist Types/Habits Question 5: Question 14: If you ride a bicycle to the Texas 

Tech University campus, which best describes your habits? 

All TTU affiliates were presented with this question, so respondents who 

primarily use a different transportation method than a bicycle are included in the 

responses.  The majority of respondents (55.6%) ride to campus 3 times or more each 

week. 
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Figure 4.5.14. TTU Affiliate Cycling Frequency to Campus 

Cyclist Types/Habits Question 6: Question 15: As a cyclist I am:  

In this question, all TTU affiliates were asked to self-identify with a cycling 

proficiency level: Inexperienced, Casual, Experienced, Confident, Expert. 
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Figure 4.5.15. TTU Affiliate Self-Identified Cycling Proficiency 

Cyclist Behaviors/Preferences Question 1: Question 16: With 1 being the most 

preferred, please rank your order of preference for the following statement. I prefer riding 

my bicycle: 

In this question, all TTU affiliates were asked to rank their preferred location for 

cycling.  There was a decided preference for some version of bike lane, whether on the 

street or on a walkway.  The greatest preference is in green, lowest in red. 

 

Figure 4.5.16. TTU Affiliate Preferred Cycling Location 

Cyclist Behaviors/Preferences Question 2: Question 17: Describe your most 

traveled route when riding your bicycle.  (For example: 34th to 19th, enter the campus on 

Boston.) 
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In this question, all TTU affiliates asked to describe their usual route to campus.  

280 free-form text answers were provided. 

Cyclist Behaviors/Preferences Question 3: Question 18: From the following 

statements, check the box beside the answer which best represents your opinion. 

In this question, all TTU affiliates were asked to rate three statements related to 

campus access and safety on a scale of 1 to 5, with 5 representing strong agreement.   

 

Figure 4.5.17. TTU Affiliate Non-Cyclist Cycling Opinions 

Cyclist Behaviors/Preferences Question 4: Question 19: When cycling on the road 

I encounter: 

In this question, all TTU affiliates were asked to rate eight statements related to 

roadway challenges that could be encountered while cycling on a scale of 1 to 5, with 5 

representing strong agreement.  A lack of bike lanes (green) was closely followed by 
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difficulty crossing intersections and vehicles not sharing the road (yellow) as the highest 

rated challenges

 

Figure 4.5.18. TTU Affiliate Roadway Cycling Challenges 

Cyclist Behaviors/Preferences Question 5: Question 20: When cycling on off-

street facilities I encounter: 

In this question, all TTU affiliates were asked to rate eight statements related to 

off-street challenges that could be encountered while cycling on a scale of 1 to 5, with 5 

representing strong agreement.  A lack of connectivity was the highest rated challenge for 

off-street cycling (green).  However, as with roadway challenges, we saw difficulty 

crossing intersections as the second highest rated challenge (yellow). 
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Figure 4.5.19. TTU Affiliate Off-Road Cycling Challenges 

Cyclist Behaviors/Preferences Question 6: Question 21: Which would discourage 

you from riding a bike more often or at all? 

In this question, all TTU affiliates were asked to rate nine statements related to 

factors that might discourage them from cycling on a scale of 1 to 5, with 5 representing 

strong agreement.  The two highest rated answers were the two that were directly related 

to road challenges: unsafe road conditions (green) and speed/volume of traffic (yellow).  
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Figure 4.5.20. TTU Affiliate: Factors that Discourage Cycling 

Cyclist Behaviors/Preferences Question 7: Question 22: Indicate how each of the 

following conditions could encourage you to choose bicycling. 

In this question, all TTU affiliates were asked to rate fifteen statements related to 

factors that might encourage them to cycle on a scale of 1 to 5, with 5 representing strong 

agreement.  The four highest rated answers were all directly related to roadway 

conditions: bike lane availability, buffered bike lanes, and wide shoulders and lanes. 
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Figure 4.5.21. TTU Affiliate: Factors that Encourage Cycling 

Cyclist Behaviors/Preferences Question 8: Question 23: Please indicate the 

importance of the following design features that make biking more safe or convenient. 

In this question, all TTU affiliates were asked to rate seven design features they 

perceive as increasing cycling safety or convenience on a scale of 1 to 5, with 5 

representing a strong preference.  As we’ve seen in responses to earlier questions, 

intersection treatment (Questions 19 and 20) and buffered bike lanes (Questions 19 and 

22) are ranked as being of top importance. 
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Figure 4.5.22. TTU Affiliate: Preferred Design Features 

Cyclist Behaviors/Preferences Question 9: Question 24: How unsafe would you 

feel in each of the situations described below while biking? 

In this question, all TTU affiliates were asked to rate their perception of safety in 

twelve different cycling situations on a scale of 1 to 5, with 5 representing a strong 

feeling that they would be unsafe.  Consistent with other responses, the strongest safety 

perception was riding in bike lanes or on bike paths. 
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Figure 4.5.23. TTU Affiliate: Perceived Unsafe Cycling Conditions 

Cyclist Types/Habits Question 7: Question 25: Why do you NOT own a bike? 

This question was presented to TTU affiliates who do not primarily cycle to 

campus, who answered that they did not own a bike.  They were skipped to this point 

from Question 13.  In this question, they were asked to rate various reasons they do not 

own a bicycle on a scale of 1 to 5, with 5 representing their strong agreement with the 

reason.  The top reason was personal preference for a different form of recreation or 
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exercise, indicating a focus on cycling as a pastime rather than as transportation.  The 

second highest rated reason was the perception that cycling was unsafe as a transportation 

method.

 

Figure 4.5.24. TTU Affiliate Non-Cyclists: Reasons They Do Not Own a 

Bicycle 

Crash Involvement Question 1: Question 26: Have you ever been involved in a 

bicycling crash? 
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Crash Involvement Question 2: Question 27: Was the crash reported to the police? 

All respondents were asked about their experiences with bicycle crashes: if they 

had been involved in one and whether or not it was reported to the authorities.  Only 

15.2% of those involved in crashes reported them to the police.   

Crash Involvement Question 3: Question 28: Please describe why the crash was 

not reported to the police. 

A free-form text field was presented for the respondent to give an explanation for 

why the crash was not reported.  118 responded to this question. 

Crash Involvement Question 4: Question 29: Briefly describe the incident. 

A free-form text field was presented for the respondent to give a description of the 

crash.  124 responded to this question. 
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APPENDIX M  

CITY OF LUBBOCK BICYCLE ROUTE MAP



Texas Tech University, Timothy Andrew Key, May 2014 

 

161 

   



Texas Tech University, Timothy Andrew Key, May 2014 

 

162 

 

APPENDIX N  

ON-ROAD CYCLING IMPEDIMENTS: ALL TTU AFFILIATES
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APPENDIX O  

OFF-ROAD CYCLING IMPEDIMENTS: ALL TTU AFFILIATES
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