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 Stakeholder Opinions 
We collected student and driver opinions of the B.O.B through a survey and interviews, 

respectively. We plan to use these opinions to shape our recommendations to improve the routes. 

 

6.1. IRB Approval 

We obtained KSU Institutional Review Board (IRB) approval for our project under Study #17-

312: Optimizing the B.O.B. (Big Owl Bus). 

 

6.2. Student Opinions 

Participants were recruited for the survey primarily through flyers posted both the Marietta and 

Kennesaw Campuses. Additionally, we contacted members of the Student Government 

Association (SGA) to advertise our survey. We attempted on several occasions to email our survey 

through KSU Student Inform, which is a daily campus-wide announcement and notifications 

system for students. Unfortunately, student surveys are evaluated on a case-by-case basis, and ours 

was not forwarded to the student body. No feedback was provided as to the reason why.  

 

       
Figure 13: Two Versions of the Survey Recruitment Flyers 

 

 

We conducted an anonymous survey online through Google Forms. We collected demographic 

information about students, including sex, age, classification, housing (resident or commuter), and 

methods of transportation owned (bike or car). If students indicated on the survey that they had 

ridden the B.O.B. before, they were then given questions regarding the frequency of use, the routes 

they use the most, and their reasons for riding the B.O.B. Additionally, we asked these students to 

rank nine categories, including cleanliness, wait times, safety, and location of stops, from great to 

needs improvement. Students who indicated they had not ridden the B.O.B. were asked to rank the 

same nine categories from ‘strong influence in deciding not to ride the B.O.B.’ to ‘not a factor’. 

The complete list of survey questions can be found in Appendix H. 
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6.2.1. Kennesaw State University Student Body Demographics 

There are 35,018 students enrolled for the 2016-2017 Academic Year. Of those students, 51% are 

male, and 49% are female. Student classifications are broken down as follows: 

 

Table 5: KSU Classifications by Percent 

Classification Percent 

Freshman 22.2% 

Sophomore 21.5% 

Junior 20.4% 

Senior 26.2% 

Graduate Student 8.1% 

Dual Enrolled 1.0% 

Other 0.5% 

 100.0% 

 

The average age of undergraduates is 23 years old, and the average age of graduate students is 35 

years old. 

 

All statistics were found in the Kennesaw State Univerity 2016-2017 Fact Book [16]. 

 

 

6.2.2. Survey Participant Demographics 

In total, we received 106 responses. From the demographic information available in the KSU Fact 

Book, our participants were fairly representative of students at KSU. The following characteristics 

applied to most of the participants: female (55.7%), 18 to 24 years old (86.8%), students (93.4%), 

commuters (53.8%), and own a car (70.8%). Additionally, the majority of participants (84.9%) 

stated that they have ridden the B.O.B. at least once. For more details on the participants’ 

demographics, reference the tables below: 

 

 

 
Figure 14: Survey Participant Demographics 

– Sex 

 
Figure 15: Survey Participant Demographics 

– Residency 
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Figure 16: Survey Participant Demographics 

– Transportation 

 
Figure 17: Survey Participant Demographics 

– Classification 

 

 
 

 
Figure 18: Survey Participant Demographics 

– Occupation 

 
Figure 19: Survey Participant Demographics 

– Age Group 

 

 

We created two subsamples from our sample of 106 participants, those that (1) did and (2) did not 

ride the B.O.B. The demographics of our subsamples closely modeled that of our larger sample. 

 

 

6.2.3. Survey Participants Who Have Utilized the B.O.B. 

Of the 90 survey participants who have ridden the B.O.B., 64.4% expressed that they ride it at least 

once per week, as indicated in Figure 20 below: 
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Figure 20: B.O.B. Ride Frequency 

 

 

Most survey participants (65.6%) indicated that they had ridden the Kennesaw-Marietta route at 

least once. Another popular route was the Busbee Drive/Stadium route, which 30.0% of students 

said they rode. These two routes were also deemed to be the most popular routes during our 

analysis of the bus ridership trends.  

 

 

 
Figure 21: Routes Taken 

 

 

A total of 16 participants indicating never having ridden the B.O.B. While this sample size is very 

small, we believe their input is still valuable for guiding our recommendations. We asked both 

subsamples to indicate their reasons for riding or not riding the B.O.B. Of those that have ridden 

the B.O.B., reasons that 40% or more of the participants expressed were: to take advantage of 

student fees (54.4%), to save money (48.9%), convenience (45.6%), and prefer not to drive even 

though the participant owned a car (40.0%). For those who also selected “other”, reasons included 

limited parking, going to a special event (like a football game), or avoiding the rain. Of those who 

have not ridden the B.O.B., reasons that 40% or more of the participants expressed as being factors 
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were: owning a car (87.5%), speed (56.3%), and convenience (43.8%). There were two participants 

who selected “other”. One indicated reliability as being a concern. The other was a student who 

commutes to the Marietta campus; since she has no need to go to the Kennesaw campus, or to use 

the Marietta Shopping Route, she expressed that she does not use the B.O.B. 

 

 
Figure 22: Reasons for Riding the B.O.B. 

 

 

 
Figure 23: Reasons for Not Riding the B.O.B. 

 

 

We asked all survey participants to rank their perceptions of the B.O.B.’s performance in nine 

areas. The subsample who rode the B.O.B. ranked their experiences as “great”, “good”, “poor”, or 

“needs improvement”. In the graphs that follow, these responses are color-coded from green to 

yellow to red.  The subsample who did not ride the B.O.B. rated the performance areas as being a 

“strong influence”, a “weak influence”, or “not a factor” in the participant’s decision not to ride 

the B.O.B. These responses are color-coded in the graphs from red to yellow to green. The reason 

for this is that we interpret the rating “strong influence” as being a performance area that the survey 

participant perceives as needing improvement, and “not a factor” as being an area that is perceived 

by the participant as satisfactory.  
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Figure 24: Timeliness of Bus Arrivals Rankings 

Among Participants Who Ride the B.O.B. 

 

 
Figure 25: Timeliness of Bus Arrivals 

Rankings Among Participants Who Do Not 

Ride the B.O.B. 

 

 

 
Figure 26: Wait Times Rankings Among 

Participants Who Ride the B.O.B. 

 
Figure 27: Wait Times Rankings Among 

Participants Who Do Not Ride the B.O.B. 

 

 

 
Figure 28: Frequency of Pick Ups Rankings 

Among Participants Who Ride the B.O.B. 

 

 
Figure 29: Frequency of Pick Ups Rankings 

Among Participants Who Do Not Ride the 

B.O.B. 
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Figure 30: Safety on Bus Rankings Among 

Participants Who Ride the B.O.B. 

 
Figure 31: Safety on Bus Rankings Among 

Participants Who Do Not Ride the B.O.B. 

 

 

 
Figure 32: Safety at Bus Stops Rankings 

Among Participants Who Ride the B.O.B. 

 

 
Figure 33: Safety at Bus Stops Rankings 

Among Participants Who Do Not Ride the 

B.O.B. 

 

 

 
Figure 34: Comfort Rankings Among 

Participants Who Ride the B.O.B. 

 
Figure 35: Comfort Rankings Among 

Participants Who Do Not Ride the B.O.B. 

 

 



32 

 
Figure 36: Cleanliness Rankings Among 

Participants Who Ride the B.O.B. 

 
Figure 37: Cleanliness Rankings Among 

Participants Who Do Not Ride the B.O.B. 

 

 

 
Figure 38: Location of Stops Rankings Among 

Participants Who Ride the B.O.B. 

 

 
Figure 39: Location of Stops Rankings 

Among Participants Who Do Not Ride the 

B.O.B. 

 

 

 
Figure 40: Accuracy of App Rankings Among 

Participants Who Ride the B.O.B. 

 

 
Figure 41: Accuracy of App Rankings 

Among Participants Who Do Not Ride the 

B.O.B. 

 

 

Lastly, participants were asked whether or not they felt the B.O.B. is beneficial to the university. 

Overall, 91.5% of responses indicated that the B.O.B. is beneficial to the university. Participants 

were more likely to rate the B.O.B. as being beneficial if they had ridden the B.O.B. before (93.3% 

vs 81.3%).  
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Figure 42: Benefit to University Rankings 

Among Participants Who Ride the B.O.B. 

 

 
Figure 43: Benefit to University Rankings 

Among Participants Who Do Not Ride the 

B.O.B. 

 

6.3. Driver Opinions 

During our time study while we were gathering information about the bus system at Kennesaw 

State we talking with drivers about route concerns and other issues that they saw that might affect 

overall customer satisfaction. Multiple drivers talked about how each driver has different way 

about doing thing. A lot of times buses sit at stop a little to long while others remain consistent 

this causes busses to arrive really frequent to one another with a large gap afterwards. This 

sometimes causes buses to leapfrog one another. This is an issue for students because frequency 

is something that turns students away from using the bob. Other issues that were discussed include 

that drivers have different training and this causing inconsistencies with the routes and route time. 

Some take different routes occasionally and this messes up with the real time track app giving 

students a bad opinion about certain bus routes and the overall bus system.  

 

 

 Travel Time Between Stops 
Travel times between stops were determined using the “leave at” time feature in Google Maps.  
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Because certain pairs of stops are located on opposite sides of the road, it is infeasible to travel 

between them. For example, consider the diagram in Figure 44. While the travel time between 

stops A and B would be less than the travel time between A and C or A and D, it is infeasible for 

the bus to travel directly from stop A to stop B as the bus would have to U-turn to pick up students, 

or students would have to cross the street to catch the bus. It is, however, feasible for the bus to 

travel between stops A and C. For each of the stops for which it is infeasible to travel between, we 

set the travel time between those stops to 1000 minutes. This forces the corresponding decision 

variable to be zero. 

 

 
Figure 44: Feasible and Infeasible Stop Order Options 

 

 

The objective function (2) minimizes total travel time across all routes. The depot vertex indegree 

constraint (3) states that there must be a total of 𝑘 arrivals into the main hub from each of the 𝑘 

routes. Similarly, the depot vertex outdegree constraint (4) indicates that there must be a total of 𝑘 

departures from the hub, one for each of the 𝑘 routes. Likewise, the bus stop indegree (5) and 

outdegree (6) constraints indicate that there must be only one arrival into a stop, and one departure 

from each stop. The capacity cut/subtour constraints (7) reinforces constraints (3) and (4) by 

subtracting one from the route’s length if the route is invalid until the invalid route’s stops are 

assigned to a valid route. After each cut, the model is re-run to verify authenticity.  

 

 

 

 

  

Stop B Stop D 

Stop A Stop C 
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Appendix H: Student Survey Questions 
 

 

ONLINE SURVEY QUESTIONS 
Demographics: 

 

Sex:  ___ M  ____ F 

 

Age Group:  

- 18 to 24 

- 25 to 34 

- 35 to 44 

- 45 to 54 

- 55+ 

 

Occupation: 

- Student 

- Faculty 

- Staff 

- Other: __________ 

 

Classification: 

- Freshman (1st year) 

- Sophomore (2nd year) 

- Junior (3rd year) 

- Senior (4th year) 

- 5+ years 

- Graduate student 

- Other 

 

Are you an on-campus resident or a commuter? 

- On campus resident 

- Commuter 

 

Do you own a car or bike? (Check all that apply) 

- Car 

- Bike 

 

Have you ever ridden the B.O.B? 

- Yes 

- No 
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3.3. Continuous Variable Solution Sensitivity Report  

 
 

 

Variable Cells

Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease

$I$11 bBT V 0 0 0 1E+30 0

$J$11 bBT SM 0 0 0 1E+30 0

$K$11 bBT LG 2.3 0 85.105 1E+30 85.105

Constraints

Final Shadow Constraint Allowable Allowable

Cell Name Value Price R.H. Side Increase Decrease

$B$11 Contracted Labor hours: 1.763333333 0 6.5 1E+30 4.736666667

$B$15 Frequency: 2.3 85.105 2.3 5.7 1.861403509

$B$19 Capacity: 25 0 0 1E+30 106.1

$I$12 BT * bBT V 0 0 2 1E+30 2

$J$12 BT * bBT SM 0 0 6 1E+30 6

$K$12 BT * bBT LG 2.3 0 8 1E+30 5.7
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Appendix M: Arena Simulation Model 
 

 

 
Figure 49: Arena Model Snapshot 


