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1. Project Summary (3 sentences or less): Florida Atlan#c University (FAU) will lead a collabora#on with 

two area colleges and three transit agencies to plan, launch, and evaluate transporta#on solu#ons for 

6,000 students in Fort Lauderdale, Boca Raton, and Davie. Local students who use transit o.en face 

lengthy travel and wait #mes due to inadequate bus and train schedules, while many more students 

who buy vehicles spend their limited incomes on car payments, gas, insurance and vehicle 

maintenance in a highly congested region. Of the 140,000 students at the three par#cipa#ng 

ins#tu#ons, more than 40% received Pell grants, and more than 50% are students of color.

2. Objec:ves: The overall goal of the project is to evaluate a program to help students from 

disadvantaged backgrounds achieve success in college. The Kresge Founda#on has iden#8ed 

transporta#on-related issues as one of the barriers facing minority and 8rst-genera#on students that 

make it more di:cult for students to a;ain their educa#onal goals. By opening up a broader range of 

more a<ordable transporta#on op#ons to south Florida campuses, this project endeavors to facilitate 

informa#on on transporta#on alterna#ves, thus mobilizing more resources toward a;aining academic 

goals.

The Cluster Randomized Controlled Trial (cRCT) por#on of the study will focus on evalua#ng the use of 

informa#on, marke#ng, and incen#ves to shape student travel behavior to campus through the three 

channels iden#8ed in Ajzen’s (1991) framework (Error: Reference source not found).

We will evaluate whether a package of informa#on, marke#ng, and incen#ves shi.s student travel 

behavior to campus over one year, and in turn if these shi.s in travel behavior result in improved 

academic performance.

Speci8c objec#ves of the cRCT include evalua#ng whether the interven#on results in rela#vely:

1. Greater u#liza#on of travel modes alterna#ve to single-occupant vehicle travel (transit, biking, 

walking, bike-sharing, electric scooters, and carpooling)

2. Lower rates of car ownership 

3. Superior college performance (higher GPAs)

4. More credit hours completed

5. Higher reten#on rates

PLEASE SEE: RCT Evalua#on Protocol for full details.

3. Introduc:on, Background, and Signi#cance

Use of Information and Marketing to In2uence Travel 

Behavior
Informa#on, marke#ng, and incen#ves have been used e<ec#vely to promote transporta#on 

alterna#ves (i.e. travel modes other than driving alone), especially in college campus seEngs (Ralph & 

Brown, 2019; Rodriguez & Rogers, 2014; Rose, 2008). This approach is grounded in the Theory of 

Planned Behavior proposed by Ajzen (1991). Azjen argued that behavior is grounded in inten#on, and 
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that inten#on, in turn, is inIuenced by three considera#ons: 1) A person’s aEtude towards the behavior, 

2) their subjec#ve norm, and 3) their perceived behavioral control. 

A person’s aEtude towards a behavior includes all of the 

posi#ve and nega#ve outcomes they consider likely to 

result from the behavior. For example, if a person 

believes they will be healthier if they bike to work, then 

they have at least in part a posi#ve aEtude towards that 

behavior. A person’s subjec#ve norm concerns how they 

think others in their social circle evaluate such behavior, 

whether it is looked on as favorable or unfavorable. If 

driving or car ownership is considered a marker of status 

among students, then such students will be more likely to select driving as the preferred mode. A 

person’s perceived 

behavioral control is a person’s belief in their ability to put the behavior into ac#on. For example, a 

student may want to take transit to get to campus but is unfamiliar with the way the local transit system 

operates. Having an app that can explain informa#on such as board loca#ons, 

schedules, and fares may increase the student’s sense of perceived behavioral control with respect to 

taking public transit. Informa#on, marke#ng, and incen#ves each can inIuence each of these 

considera#ons, crea#ng the condi#ons for possible behavior change. Each of these considera#ons 

inIuences the forma#on of a person’s behavioral inten#on (See Figure 1: Azjen's (1991) Theory of 

Planned Behavior). Behavioral inten#on, in turn, is the prelude to behavior or behavior change.

PLEASE SEE: RCT Evalua#on Protocol for full details.

The Improving South Florida’s Transit Ecosystem for Students builds on previous studies that have 

demonstrated the power of informa#on, marke#ng, and incen#ves to shape student travel behavior to 

campus. One unique element in our study is the focus on the Mobiity-as-a-Service (MaaS) app as a 

means of providing con#nuous informa#on and marke#ng to shape student travel behavior.

4. Research Plan 

(a) Research Design
This study is designed as an unblinded cluster randomized controlled trial (cRCT) in which a cluster of 

students who live in a par#cular residence o<-campus will be randomly assigned to either the MaaS app 

or no app; students in a cluster assigned to the MaaS group will also receive informa#on concerning 

housing op#ons. Cluster randomiza#on will be stra#8ed by campus and whether the student is full or 

part-#me; these stra#8ca#on factors were chosen because of their inIuence on student travel modes 

and school performance.  Cluster randomiza#on will use a 1:1 ra#o. 

The trial will be conducted over one year. A pilot study of 200 students will test the randomiza#on 

process on the responses from the Informed Consent survey. The pilot will be used to determine a likely 

response rate to the survey and to iden#fy issues with the survey rollout. PLEASE SEE: RCT Evalua#on 

Protocol for full details.
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(b) Research Methods
The Mobility-as-a-Service (MaaS) App will be provided to students in the Interven#on Group and is 

intended to facilitate their use of alterna#ve transporta#on modes such as public transit, ride-hailing, 

walking, biking, bike share, and e-scooter share to get to campus. The MaaS App will be downloaded to 

students’ smartphones and will provide real-#me, mul#modal trip planning to students on demand 

when they open the app. This means, for instance, that a student can plan a trip that includes driving to 

a train sta#on, taking the train, and then walking from the aligh#ng train sta#on to their 8nal 

des#na#on. The app will be white label, i.e. it will have a customized look and feel speci8c to the 

par#cipa#ng south Florida colleges, and it will have personaliza#on features so that students can tailor 

the app to their travel pa;erns.

PLEASE SEE: RCT Evalua#on Protocol for full details.

The Cluster Randomized Controlled Trial (cRCT) por#on of the study will focus on evalua#ng the use of 

informa#on, marke#ng, and incen#ves to shape student travel behavior to campus through the three 

channels iden#8ed in Ajzen’s framework (Error: Reference source not found).

There will be three sources of quan#ta#ve data: 1) student surveys will provide informa#on on student 

travel behavior; 2) o:cial academic records will provide data on student academic performance; and 3) 

student app usage will be derived directly from the app.

Student travel behavior for both interven#on and control popula#ons will be collected through regular 

surveys conducted at baseline and each of the two semesters (See Appendix 4 – Student Travel Behavior 

Survey for the full survey text). We will issue a baseline travel behavior survey at the beginning of the 

project and then issue regular surveys during fall and spring semesters for the one-year observa#on 

period. 

We will also ask ques#ons regarding the students’ demographics, a few ques#ons about aEtudes 

towards alterna#ve modes and self-reported BMI and health related quality of life, and a few ques#ons 

concerning their sugges#ons for poten#al improvements for travel to campus.

These data will be complemented with academic performance and achievement data derived from 

o:cial university/college administra#ve records. Student academic performance data will include grade 

point average for each semester, credit hours completed for each semester, and related academic 

outcomes, i.e. degree a;ainment, persistence in their program, and/or dropping out of their program. 

We will track the performance of students who transfer out of one of the three colleges via the Na#onal 

Student Clearinghouse Database. Using name and date of birth, we will be able to iden#fy students who 

leave whether they dropped out or con#nued in another program. We will also be able to determine if 

they completed a degree.

(c) Population
The study popula#on will be students who live o<-campus who a;end any of the following three 

colleges or universi#es: Florida Atlan#c University (FAU), Broward College (BC), or Palm Beach State 

College (PBSC). To qualify for the study, students must plan to be at the same ins#tu#on for the next 

year. The sample will be derived from a popula#on of almost 51,000 students living o<-campus (see 

Table1 below). Students will be enrolled currently at one of four campuses: The Boca Raton campus—the 
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main campus for Florida Atlan#c University (FAU) and a satellite campus for Palm Beach State College 

(PBSC); the Fort Lauderdale campus—a satellite campus for Florida Atlan#c University and Broward 

College (BC); the Davie campus—the main campus for Broward College and a satellite campus for Florida 

Atlan#c University; and the Lake Worth campus, the main campus for Palm Beach State College. The 

distribu#on of full-#me and part-#me o<-campus students for each college and campus are provided in 

Table 1 below.

Table 1: Distribu?on of O!-Campus Students by College, Campus, and Enrollment Status

 

Recruitment 
We will recruit students primarily through an email sent by each campus’ administra#on. However, we 

will engage in a concerted marke#ng campaign to recruit students to par#cipate in the study. Also, the 

study will have a website and a social media page through which students can self-enroll. Students will 

be made aware of the study for several months before the enrollment email, by integrated web banners 

into administra#ve emails including banners on the parking page and administra#ve webpages such as 

Canvas. We will also produce Iyers and posters and place them in prominent loca#ons around each 

campus. Each ‘email contact’ will be a series of four emails: a heads-up email, two “ac#on now” emails, 

and one follow-up email as a reminder or thank you. For more informa#on on the student engagement 

strategy, see Appendix 2 – Promo#ng Par#cipa#on in the Study to College Students. 

(e) Analysis Plan
From the data collected above in (b) Research Methods, we will derive the following major outcome 

variables, relevant to each of the major research ques#ons:

1. Will students in the interven#on group, subject to informa#on, marke#ng incen#ves as delivered 

through a MaaS app, be more likely to use alterna#ve modes to reach campus?

a. Students who always take alterna#ve modes to campus

b. Students who some#mes take alterna#ve modes to campus

c. Students who always take an automobile to campus

2. Will students in the interven#on group, subject to informa#on, marke#ng incen#ves as delivered 

through a MaaS app, reduce their level of car reliance?
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a. Student car ownership

b. Single-occupant vehicle travel

3. Will students who make more frequent use of alterna#ve modes to campus and/or reduce car 

ownership have improved school performance?

a. Grade point average

b. Credit hours earned

c. Reten#on, degree comple#on, drop out status, and/or transfer status, as relevant

Bivariate analyses will be conducted between each ordinal outcome (i.e. changes in transporta#on: from 

less green to green, or green to less green; grades) and demographic and commu#ng characteris#cs at 

baseline using logis#c or ordinal logis#c regression. Bivariate analyses between longer scale con#nuous 

variables (i.e. numeric grade point average) and demographic and commu#ng characteris#cs will be 

determined using linear regression. Associa#ons between con#nuous outcomes and con#nuous 

covariates will be assessed using Pearson or Spearman Rank correla#ons. Covariates for which bivariate 

analyses result in p-values less than .20 for baseline and other covariates will be included in an ini#al 

mixed-e<ects (hierarchical) models along with variables and interac#ons that have been speci8ed by 

content experts a priori. A monitored step-wise procedure will be used to eliminate covariates from the 

ini#al model: that variable with the highest non-signi8cant p-value (p>.05) will be eliminated (provided it 

is not part of an interac#on e<ect). The 8nal model will include signi8cant variables as well as those 

determined a priori to control in every model (i.e. distance from residence to public 

transporta#on). Models with di<erent covariance structures will be assessed, and that with the lowest 

Akaike Informa#on Criterion will be chosen. Should these models not converge, generalized es#ma#ng 

equa#ons will be used.

PLEASE SEE: RCT Evalua#on Protocol for full details.

Dissemination 
White papers will be shared with the Kresge Founda#on and internal stakeholders. The following is an 

expected schedule for research dissemina#on: 

June 2020 – Nov. 2020 A white paper will be published to the CUES website describing the Improving 

South Florida’s Transit Ecosystem for Students project, the Transit Working Group partnership, and its 

goals. cRCT study protocols will be submi;ed to a peer-reviewed journal and submi;ed to a conference 

for presenta#on. 

November 2020 – October 2021 - White paper and possible peer-reviewed manuscript ci#ng 

methodologic concerns observed in a trial of this magnitude for this content area. Conference 

presenta#on on the travel behavior impacts of the MaaS app and accompanying marke#ng and 

informa#on e<orts will be submi;ed to a major transporta#on conference.

November 2021 – October 2022 - Paper on the travel behavior impacts of the MaaS app and 

accompanying marke#ng and informa#on e<orts will be submi;ed to a peer-reviewed journal. Paper on 
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the academic performance impacts of the MaaS app and accompanying marke#ng and informa#on 

e<orts will be submi;ed to a peer-reviewed journal.

A.er October 2022 - White paper and conference presenta#on on the travel behavior impacts of the 

8rst-mile, last-mile solu#on will be submi;ed to a peer-reviewed journal. 

(f) Compensa:on to Par:cipants.  If par#cipants complete all 8ve surveys associated with the study, 

they will receive a VIP hotel voucher for discounts valued at $75. 

5. Bene#ts:  Treatment group par#cipants will have access to informa#on that enables them to travel to 

campus more readily.

6. Risks:  Although the data will be kept securely and only made available to study researchers and 

administrators as outlined in the data management plan, there is some risk involved in storing 

personally iden#8able informa#on. Otherwise, there is no signi8cant risk of par#cipa#ng in the study.

7. Informed Consent Process: 

(a) Each college will invite students who meet the following exclusion criteria to par#cipate in 

the study:

• Enrolled as of September 1, 2020

• The student lives o<-campus

• The student is enrolled at FAU, Broward College or Palm Beach State College and is 

a:liated with either the Boca Raton, Fort Lauderdale, Davie or Lake Worth campus

The invita#on to par#cipate in the study will ask the student to provide informed consent, and will ask 

four exclusion ques#ons:

• Do you live o<-campus?

• If student lives o< campus, what is their address?

• Do you own a smartphone?

• What is your smartphone number? (for study communica#on purposes)

• Do you expect to be at [the same ins#tu#on] un#l December 2022?

If the student answers ‘yes’ to the above ques#ons, provides their phone number, address of residence 

and informed consent, then they will be enrolled in the cRCT and randomized when enrollment is 

complete.

The Iow of students to be enrolled in the study is presented in Figure 2: Sample Flow Diagram below.
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Figure 2: Sample Flow Diagram

(b) No decep#on will be used.

(c) We do not plan to enroll cogni#vely- or decisionally- impaired subjects.

(d) We do not plan to enroll prospec#ve subjects as emancipated minors.  

(e) We do not plan to recruit non-English speaking subjects.

8. Informed consent will be online.

9. Research Materials, Records, and Privacy:  

Survey Data
We will have two sets of data on students in the study. The 8rst data set will be only used for 

communica#ons about the study itself, such as reques#ng students to complete surveys. This will be 

referred to as the “Student Communica#ons Data Set.” The second data set will be for the analysis of 

travel behavior and student performance. This will be referred to as the “Student Performance Data Set.” 

The Student Performance Data set will be de-iden#8ed – the only iden#8ca#on informa#on on the 

Student Performance Data set will be a study ID number linking the informa#on to the Student 

Communica#ons Data Set.

To securely store the repository of the Student Communica#ons Data Set we will u#lize restricted access 

within the Florida Atlan#c University (FAU) domain. The data will be encrypted and stored on a private 

server housed within the School of Urban and Regional Planning’s (SURP) datacenter.  The server is on 

the FAU private network and behind the network’s 8rewalls protec#ng it from the broader public 

internet.  The data will also be behind the server’s 8rewall con8gured for limited network access.  A 

private shared 8le will be established on the server to store the data.  Only approved researches involved 

in SURP opera#ons, as well as this speci8c study, will have access to the data.  Authen#ca#on will be 
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handled by Ac#ve Directory using users’ FAU ne#d and password. Also, the 8le storing the data will 

employ 256-bit key AES password protec#on.  Any member of the research team who requires access to 

the data will request permission from Dr. Renne (or his designee) and must be approved before receiving 

the data. Access to the Student Communica#ons Data Set will be maintained by Dr. Renne or his 

designee. 

To securely store Student Performance Data Set we will leverage FAU’s Biomedical and Health Research 

Informa#cs Core (BHRIC) -- a secure, private cloud, encrypted 8le storage and isolated network 

infrastructure managed by the FAU O:ce of Informa#on Technology (OIT). This isolated health network 

is protected by an independent 8rewall and remote access is provided by a Virtual Private Network 

(VPN). Data security is assured by Virtual Rou#ng Forwarding (VRF); 2Factor VPN authen#ca#on; 10 Gbps 

Juniper Firewall; Web Proxy Security; Load Balancer; Dell XC Web-Scale Converged Appliances running 

Windows Hyper-v with Azure; Desktop Virtualiza#on with Desktop connec#ons; and Disaster Recovery. 

To securely share the Student Performance Data Set, authorized access to the Health VRF must 8rst be 

granted. The Health VRF is an isolated, protected network perimeter through which covered 

components, Colleges, individual units, or individual PCs can be fenced in. This perimeter enforces the 

necessary security and compliance restric#ons needed to protect data from external threats. Within the 

Health VRF, SURP can secure data and selec#vely share data with inves#gators and collaborators if 

required. Only through an extensive and formalized access request process to the BHRIC may an 

inves#gator access any data collected on behalf of SURP.

Only approved researchers involved in SURP opera#ons, as well as this speci8c study, will have access to 

the data.  Any inves#gator who would like to analyze de-iden#8ed data will request permission from Dr. 

Renne (or his designee) and must be approved before receiving the data.

Access to the Student Performance Data Set will be maintained by Dr. Renne or his designee. If access is 

granted, all Student Performance Data Set materials sent to inves#gators outside of this study will be 

assigned a unique code and will not iden#fy the par#cipant. The master list with ID numbers and 

iden#fying names will be securely stored in an encrypted 8le format approved by the O:ce of 

Informa#on Technology’s Security O:ce and not shared with anyone beyond Dr. Renne.

Addi#onally, as part of the BHRIC infrastructure, all supplementary 8les and forms will be fully encrypted 

at rest and in transit using the highest recommended standards.

Data from this study will be destroyed three years a.er the 8nal survey.  

Student Communica#ons Data Set 

 Full name

 A:liated college

 A:liated campus

 Student ID number

 O:cial student email address

 Phone number

 Study Unique ID number
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 Randomiza#on number

 Interven#on/Control Dummy Variable (1=in Interven#on Group; 0= in Control Group)

Student Performance Data Set (De-iden#8ed)

 Current enrollment status

 Graduate status

 Credit hours earned

 Grade point average

 Travel behavior data

 Residen#al address

 Study Unique ID number

 College 

 Gender

 Race/ethnicity

 Primary campus

 Full #me / part #me

 First Genera#on 

 Financial aid

Application Data
The mobile applica#on, MaaS App, will be developed by so.ware development and tech consul#ng 

agency, daruma tech.  To facilitate the infrastructure required to run the applica#on SURP will install a 

server running Windows Server 2019 in their on-campus datacenter.  The server will be placed in a small 

DMZ which is an isolated part of the FAU network.  In the DMZ, the server will be con8gured to have 

limited access from the public internet and restricted access to the FAU network.  Two applica#ons will 

be installed on the server to run the MaaS App, MS SQL Server 2019 and Open Trip Planner.  The only 

student data stored in the SQL database will be an email address to con8rm they are par#ciants in the 

study and their primary campus to facilitate campus-by-campus analysis of app usage pa;erns.  

Aggregate app usage data stored in the database will include the following: How many #mes the app has 

been downloaded, how frequent the app is being used per week, if push no#8ca#ons are turned on or 

o<, number of #mes a par#cular transit route or transit stop is selected, modes selected in rou#ng, i.e. 

walking, biking, scooters, etc.  This aggregate data will in no way be #ed to the student email address.  

The data coming through the Open Trip Planner app is publically available data.  The SQL database data 

will be encrypted at rest using at least AES 256-bit encryp#on and communica#on between the mobile 

app and the servers will be encrypted using SHA-256-bit encryp#on.  All data stored within applica#on 

on the mobile device, which includes student email address and favorite loca#ons, will also use AES 256-

bit encryp#on. 

Data from this study will be destroyed three years a.er the 8nal survey.  

10. Resources:  
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(a) Describe what resources/facili#es are available at FAU to perform the research (i.e., sta<, space, equipment).  

The team will be led by FAU transporta#on planning professor, Dr. John L. Renne, AICP, who has worked on similar 
projects at the University of Colorado at Boulder, Rutgers University, Murdoch University (Australia), University of 

New Orleans and Tulane University. Dr. Louis Merlin, AICP, a leading transporta#on planning scholar with a focus on 

accessibility research and emerging technologies will also help lead this team. Dr. Katherine Freeman, Professor and 

Biosta#s#cian collaborated on the study design by dra.ing the biosta#s#cal considera#ons and power analysis 

sec#ons and reviewing all methodologic aspects. Doctoral student and CUES Outreach Coordinator Ms. Serena 

Hoermann will support this grant and help manage student engagement. Graduate research assistants will be 

engaged as needed.

We do not an#cipate the need for psychological, social, or medical services, counseling or social support services 

due to research par#cipa#on. 

(b) Iden#fy what resources from other sites may be needed to conduct the study.  

Broward College and Palm Beach State College will also support this study. Please 8nd le;ers of support from the 
respec#ve colleges in the supplemental documents. 
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