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Applied Engineering 
 
Generating Exact Conversions of Doses for Animal Medications 
 
Alvear, Alcides, Universidad del Turabo, Engineering, Gurabo, PR; Martínez, Michael A., Universidad del 
Turabo, Engineering, Gurabo, PR; Zayas, José M., Universidad del Turabo, Engineering, Gurabo, PR;  
Matos, Luis Y., Universidad del Turabo, Engineering, Gurabo PR        
 
Veterinarians use unit conversions almost every day as part of their job because they administrate 
various types of medications to different kind of patients. They need a way to facilitate the process of 
converting from one unit of measurement to another. We propose an application, for both desktop and 
mobile devices, that performs dosage conversions, based on ranges appropriate to the type of patient. 
The application will work with a database that will be populated by Turabo’s Veterinary professors. The 
database will reside in a server in the School of Engineering. The tool used for managing and interacting 
with the database is MySQL, which uses the language known as SQL. For the server, we will use node.js 
which developed with JavaScript language. The application will allow the input of an animal patient, its 
weight, and the medicine to be administered. With this information, the application will search database 
for the recommended dose of said medicine. Then, it will calculate the right dose based on the inputs of 
the specific animal. The mobile applications will be developed for both Android and IOS. The project has 
been currently designed completely. We have designed the Database, and the look and transition of the 
applications both mobile and desktop. The implementation of the design of the database will start in 
this days, and the implementation for the applications will start next semester at January. 
 
Green Sentinel 
 
Alvear, Alcides, Universidad del Turabo, Engineering, Gurabo, PR; Alicea, Raul, Universidad del Turabo, 
Engineering, Gurabo, PR; Vargas, Roberto, Universidad del Turabo, Engineering, Gurabo, PR;  Ortiz, Jose, 
Universidad del Turabo, Engineering, Gurabo PR     
 
The lack of time and knowledge needed to correctly cultivate, grow and harvest plants from crops to 
flowers is a real problem today. Green Sentinel is a mobile app dedicated to both amateurs and 
professionals, helping them by advising and monitor their plants in gardens, orchards and hydroponics. 
Green Sentinel permits their user to search for different plants in a database and add them to their own 
library. The user can see any information regarding that specific plant and advises on how to correctly 
grow them. Once a plant has been added to the list the app notifies the user when their plants has finish 
their germination time and even their harvest or blooming time. Green Sentinel can also be linked to 
Arduino PH sensors that give the user a real-time monitoring of the PH level of the soil or water, it also 
notifies when the levels are non-appropriate and advises on how to control it. It will also have a digital 
calendar marking the different lunar phases, since historically many people have use that to cultivate 
their plants. Maintenance and updates on Green Sentinel will be addressed to fill its database with new 
types of plants, new recommendations, new features and fix bugs if any. This application will be first 
implemented and used on the C3TEC in Caguas, Puerto Rico. C3TEC is a non-profit organization 
dedicated to promote the scientific and technological culture in an interactive and innovative learning 
environment. They count with the “Techo Verde” facility in which they grow crops in both hydroponics 
and orchards and where Green Sentinel will be used. This app will be first developed on the IOS 
operating system and later the Android operating system. 
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Virtual Reality Therapy Implementation for Zoophobia 
 
Alvear, Alcides, Universidad del Turabo, Engineering, Gurabo, PR; Disdier, Shawn, Universidad del 
Turabo, Engineering, Gurabo, PR; Cruz, Ricardo, Universidad del Turabo, Engineering, Gurabo, PR           
 
Approximately 19.2 million adult Americans suffer from specific phobias, an irrational fear of a particular 
entity or event. Among the most common of phobias lies the fear of animals, normally called Zoophobia. 
Usually, when a person with Zoophobia is exposed to or even things about the animal dreaded, they will 
go through physical and emotional symptoms of extreme anxiety reaction, like: excessive sweating, 
trouble controlling muscles, dizziness, fainting, elevated heart rate, rapid and shallow breathing, etc. [1]. 
Some patients refuse to leave their homes in fear of encountering said animal, forcing them to become 
secluded. Unfortunately, many individuals do not seek treatment for their phobias, and only 20% of 
people who get professional help, recover completely. Therefore, the objective of this project is to 
provide a reasonable alternative for treating various types of Zoophobias, using virtual reality, beginning 
with the fear of cockroaches. To achive said objective, a virtual world is developed using Unity, and 
Sweet Home 3D, and is implemented into an Oculus Rift virtual reality glasses. Patients will be 
transported to a house-like environment with the Oculus Rift, and gradually exposed to the cockroaches, 
while progressively approaching them with no real risk or further traumatization. This will be made to 
feel as realistic as possible to help the patient feel more at home, while helping them adjust to their 
fears in places where these animals are more likely to be found. 
 
Virtual Reality Treatment for Acrophobia 
 
Alvear, Alcides, Universidad del Turabo, Engineering, Gurabo, PR; Young, Kenneth, Universidad del 
Turabo, Engineering, Gurabo, PR; Rosado, Reinaldo R., Universidad del Turabo, Engineering, Gurabo, PR;  
Vargas, Jonathan, Universidad del Turabo, Engineering, Gurabo PR       
 
Many people that suffer from acrophobia, the fear of heights. This impacts their way of life because it 
can keep people from their businesses, families, and appointments. The plan is to give psychologists a 
better tool to help treat people with this phobia using virtual reality. The patients will enter a virtual 
reality world that will allow them to face their fears in a safe environment, while the psychologist will be 
able to monitor their pulse and track the progress. The objective is that the patient will reduce the 
chance of having panic attacks in tall places and improve their quality of life. To implement the project, 
the Oculus Rift, which includes a sensor and a virtual reality gear, a heartbeat sensor bracelet, and a 
database that stores the information of the patients will be used. 
 
A real-time flood alert system for parking lots 
 
Baez Rivera, H., Universidad del Turabo, Department of Electrical and Computer Engineering, Gurabo, 
Puerto Rico; Vergara Laurens, Idalides, Universidad del Turabo, Department of Electrical and Computer 
Engineering, Gurabo, Puerto Rico; Torres Molina, Luz, Universidad del Turabo, Department of Electrical 
and Computer Engineering, Gurabo, Puerto Rico           
 
Floods are a constant threat throughout in the United Stated and Puerto Rico. Although there are 
various methods to alert the population, such as the Emergency Broadcast System or sirens, none of 
these have the ability to instantly alert specific individuals. The design goal of this project is to provide a 
real-time system able to monitor sudden floods (flash-floods) in parking lots, addressing concerns of 
water damage to vehicles. The system has two types of nodes: Sensing and Sink. Each sensing node uses 
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a hydrostatic pressure level sensor to monitor the water levels. These nodes will then communicate with 
neighboring nodes via XBee radios until the data reaches the sink node. The sink node is then 
responsible for sending data to a remote server via mobile communications network (GSM). The sensor 
network uses the DigiMesh© networking protocol to form a peer-to-peer mesh network with self-
healing routes and the ability to switch into sleep mode. A synchronous sleep cycle of 2 seconds of 
activity and 3 minutes of sleep was used, giving the nodes up to 52.4 hours of autonomous operation 
and ample time to recharge the battery. The server will maintain and process data in a database. Users 
will be able to create a personal opt-in alert that could reach them through their mobile phone when 
necessary. The alert is transmitted as a text message (SMS). The prototype has been built and tested, 
and it successfully transmitted an alert text message. 
 
Transient flow problems in porous media 
 
Callarotti Roberto, Universidad del Turabo, Engineering, Gurabo, Puerto Rico               
 
We describe a new procedure for the digital evaluation of the transient response of the flow of fluids in 
porous media. The system considered models the oil production at a single vertical well located in a one 
dimensional oil reservoir. The procedure presented is based on: a) deriving the circuital modeling of the 
linear differential equation describing the liquid production, and b) obtaining the transient response of 
the system via a proper eigenvalue procedure. The numerical procedure applied allows the 
determination of the inverse Laplace solutions in a very simple manner. This procedure has been shown 
to applicable to several other engineering problems (electromagnetism, circuit theory, heat transfer, 
electrochemistry) and to be very economical in required computer time when compared with standard 
finite difference procedures or spectral function approaches. 
 
Effect of Arrival Lag Time and Procedure Mix in an Appointments-Only Clinic 
 
Centeno, Martha, Universidad del Turabo, Industrial and Management Engineering, Gurabo, Puerto Rico              
 
This project has investigated the effect of early and late arrivals in the operational flow of a clinic, under 
different mixes of medical procedures. The effect has been studied for a clinic that operates as an 
appointment only clinic. Patients are giving an appointment time that is one hour before the patient’s 
minor outpatient surgical procedure is to be performed. The study has been motivated because it has 
been traditionally believed that it is better for the clinic if the patients arrive early. However, empirical 
observations of a real clinic led management to suspect that perhaps that was not the case. For the 
study, we consider two other factors: mix of procedures performed (type and duration) as well as 
doctor’s surgical room preference. In addition, the nature of procedures (e.g. Colonoscopy, Gastroscopy, 
etc.) lead us to assume that the traditional problem of No-Shows is practically non-existent. A simulation 
model of the clinic's operations has been used to determine the impact on wait time, doctor's idle time, 
as well as flow time. Four factors have been controlled: 1) Attendance Policy (2 levels), 2) Room 
Assignment Policy (2 levels), 3) Arrival Time Frame Policy (3 levels), and mix of procedures. Results show 
that early arrivals cause greater disruptions in the operational flow of the system than late arrivals, and 
that the magnitude of the effect is dependent upon the mix of the procedures. 
 
Mobile air quality measuring network 
 
Crespo Aponte, Carlos, Universidad del Turabo, Department of Electrical and Computer Engineering, 
Gurabo, Puerto Rico; Garcia Colon, Adrian, Universidad del Turabo, Department of Electrical and 
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Computer Engineering, Gurabo, Puerto Rico; Vergara-Laurens, Idalides, Universidad del Turabo, 
Department of Electrical and Computer Engineering, Gurabo, Puerto Rico            
Poor air quality is one of the largest causes of premature death worldwide according to the World 
Health Organization (WHO), due to the rapid increase of urban populations around the world. Current 
Air Quality Measuring Systems, used by government agencies, are fixed to a specific position. Therefore, 
the quality of the information in regions far from the monitoring stations might be very imprecise. This 
project presents a Mobile Air Quality Measuring Network that uses mobile sensor units installed on 
vehicles (e.g. government vehicles) to measure the concentration of different gasses in populated areas. 
This system senses the level of pollution as the vehicle travels through populated areas using MQ 
sensors, while it obtains the location using a GPS module. The prototype measures temperature, 
humidity, carbon monoxide and dioxide. The sensed data are sent to a central infrastructure using the 
Global System for Mobile communications Network (GSM). Finally, the system allows users to see the 
sensed data from a web browser via Internet. 
 
Naturopathy electronic medical record 
 
Cruz-Bermudez, Dereek, Universidad del Turabo, Department of Electrical and Computer Engineering, 
Gurabo, Puerto Rico; Vergara, Idalides, Universidad del Turabo, Department of Electrical and Computer 
Engineering, Gurabo, Puerto Rico; Pabon-Ramirez, Wilma, Universidad del Turabo, Department of 
Electrical and Computer Engineering, Gurabo, Puerto Rico;  Almodovar-Faria, Jose, Universidad del 
Turabo, Department of Electrical and Computer Engineering, Gurabo Puerto Rico        
 
The American Recovery and Reinvestment Act of 2009 requires all healthcare providers to keep 
electronic medical records (EMRs) starting in 2014. Not surprisingly, this federal mandate has spurred an 
extensive growth of health informatics. There are a vast number of software applications developed to 
manage EMRs. However, most of them have been focused on traditional healthcare. Naturopathic 
medicine is an integrative, complementary and alternative medicine based on the healing power of 
nature. As an alternative medicine branch, Naturopathy is not as renowned as traditional medicine. 
Although some naturopathic treatments such as acupuncture are widely recognized, most of them are 
not as familiar. Therefore, complete EMR managing systems are scarce and very expensive. In 
additional, the few available solutions do not have features that allow Naturopathy students to interact 
with the system. This interaction would be an important curriculum addition as it will undoubtedly 
improve the student experience. The Naturopathy Electronic Medical Record is a student-friendly web 
application focused on the management of Naturopathy EMRs. It offers traditional EMR managing 
features as well as a student interface that can only be validated by a licensed Naturopathic Physician. 
Under supervision, students will be able to fill and examine real medical records improving their learning 
experience. 
 
Development of a labview toolbox for teleoperation and automated control of the Irobot Create 2 
 
Espinoza, Albert, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Feliciano, Luis, 
Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Trinidad, Angel, Universidad del 
Turabo, Mechanical Engineering, Gurabo, Puerto Rico          
 
The focus of this project was to develop a LabVIEW® toolbox to communicate with an iRobot Create 2 
mobile robot using serial communication commands provided in the iRobot Create® 2 Open Interface. 
The toolbox provides the basic framework required to simultaneously monitor all on-board sensor data 
and send motor control commands to the robot, allowing for the possibility of developing embedded 
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teleoperation and automated control routines using LabVIEW-based real-time control hardware. 
Additionally, three Virtual Instruments (VIs) were developed to test the functionality of the toolbox. The 
first VI uses the toolbox to transmit sensor data from the robot to an on-board LabVIEW-based real-time 
microcontroller (NI myRIO) which then broadcasts the sensor data over wifi to a host computer 
connected on the same subnet. This VI can be used to diagnose the state of all the robot’s sensors, 
which can help in debugging code as well as in repairing or replacing any faulty sensors. The second VI 
uses a Playstation® 4 remote control connected to a remote host computer to control the robot’s 
motors over wifi. This VI can be used to remotely control the robot over the internet, provided the 
remote system has access to the robot’s local network. The third VI combines the features of the 
previous VIs to remotely control the robot while simultaneously monitoring all the robot sensors over 
wifi. The successful development of the aforementioned VIs ensures that the toolbox works as intended 
and can be used in the development of more advanced autonomous control techniques. 
 
A wireless sensor network for farm field monitoring 
 
Fonseca De Jesús, Cristian, Universidad del Turabo, Electrical and Computer Engineering, Gurabo, United 
States; Hernández Rosa, Jonathan, Universidad del Turabo, Electrical and Computer Engineering, 
Gurabo, Puerto Rico; Vergara,Idalides, Universidad del Turabo, Electrical and Computer Engineering, 
Gurabo, PR;  Almodóvar-Faría, José, Universidad del Turabo, Electrical and Computer Engineering, 
Gurabo PR        
 
Farmers can experience loss in crop yield due to various conditions such as intense heat and humidity or 
chemical imbalances of the soil. Farmers in Puerto Rico do not have access to technology for an efficient 
management of their crops. This lack of technology can potentially cause the loss of harvest leading up 
to profit losses. Healthy soil is a fundamental factor to consider when sowing. A healthy soil produces 
healthy crops with minimal external inputs and few to no adverse ecological effects, which in turn yield 
a healthy product. An important component for a healthy soil is its alkaline-acid balance. Acidic soil 
often causes the stunting and yellowing of leaves, resulting in the decrease in growth and yield of crops 
as the pH levels falls. Additionally, plants grown in adverse pH conditions may be more prone to disease 
and fungal attack. In order to determine whether or not the soil is healthy, its acidity, temperature, and 
humidity must be measured. This project proposes a real-time monitoring system of soil conditions 
using a wireless sensor network. The network defines a set of sensing nodes distributed around the farm 
that transmit the sensed data to a sink node. The collected data is then transmitted to a central 
infrastructure for processing and remote access availability. The farmer will receive critical alerts and 
have access to the data via a web application. 
 
Methodology for spintronic-based radiation sensors 
 
Goenaga-Jimenez Miguel, Universidad del Turabo, Engineering, Gurabo, Puerto Rico               
 
This research have developed a methodology to produce high-quality thin-film based magnetic films 
structures with fine control over film quality and thickness using sputter deposition to perform electric 
and magnetic characterization of these films. This significantly expands the capacity to develop and 
pursue novel sensing applications based on spintronic magnetic structures with faster cycle times and 
reduced reliance on out-sourced characterization less expensive than in other approaches To 
successfully build upon the past accomplishments and know-how, this project will focus primarily on 
developing radiation sensors based on magnetic films and magnetic multilayers. This technique can also 
be used to make coating samples of other types of materials to improve its thermal conductivity. The 
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samples obtained were a combination of Palladium and Cobalt (Co2/Pd0.2 )x25 deposited on a silicon 
substrate, (Co2/Pd0.2 )x25 with 20µm of thickness, at 90 and 100°F, and samples (Co2/Pd0.2 )x45 
deposited on a silicon substrate at 20µm of thickness, at 115°F. The results showed that the resistance 
value of the samples tend to remain constant with the temperature variation, at the interval indicated. 
In these cases, the temperature variation is not an effective parameter to measure radiation. By 
contrast, placing the sample in the presence of a magnetic field variation (0 – 100mT) the resistance 
increases linearly between values from 50 to 200 mOhms. This is an expected behavior to be able to 
control the resistance of the sample with the magnetic field. 
 
Analysis of Spatial-Spectral Relationships in Real Hyperspectral Imaging to use for Hyperspectral 
Unmixing. 
 
Goenaga-Jimenez Miguel A., Universidad del Turabo, Engineering, Gurabo, Puerto Rico               
 
The basic statement on the linear unmixing model apply to hyperspectral images, is that the pixels are in 
the convex hull of the cone with the endmembers at its vertices. Real hyperspectral data, in general, 
does not follow this structure. Here we use data exploration to analyze how spatial information can be 
used to extract uniform regions in the image. Several spectral unmixing algorithms look for a single 
convex region to depict a hyperspectral scene for a particular set of endmembers. A convex region can 
be defined in Euclidian space as if for every pair of points within the data cloud, every point on the 
straight line segment that joins the pair of points is also within the data cloud. For instance a solid cube 
is convex data cloud. This research proposes a methodology to perform unsupervised unmixing 
establishing how the spatial information help to capture the relationship between the grade of 
uniformity of the clusters, and the convex regions in the image data set. The effect of splitting the image 
helps us to obtain homogeneous regions. To achieve the localization of the endmember, principal 
component analysis is used, and the first three of them containing about 96% of the total information of 
hyperspectral image and then they are plotted for visualization their behavior. This analysis help us to 
understand the relation between the spatial domain information and data cloud structure. We saw 
experimentally that by partitioning the image in homogeneous regions we can decompose the data 
cloud in piece wise convex regions. We can then apply linear unmixing to these regions and easily 
extract endmembers for different homogeneous tiles in the image and shows how to perform 
hyperspectral unmixing using local information and merge them at a global level to develop an accurate 
description of the scene under study. 
 
 
Cardiac monitor with mobile application and alert system 
 
Goenaga-Jimenez Miguel A., Universidad del Turabo, Engineering, Gurabo, EEUU; Teron Abigail C., 
Universidad del Turabo, Engineering, Gurabo, Puerto rico; Rivera Pedro A., Universidad del Turabo, 
Engineering, Gurabo, Puerto Rico          
 
This research proposes a new approach on the cardiac monitor by creating a movable Electrocardiogram 
holter monitor that will aware the user by detecting irregular heart beats using a digital signal 
processing software. The alert will be triggered when the patient experiences arrhythmias such as 
bradycardia and tachycardia. The device is simple, comfortable and small in size, which fit in the hand. It 
can be used at any time and moment by placing three electrodes to the person’s chest which is 
connected to an electronic circuit (hardware). The Electrocardiogram data will be transmitted via 
Bluetooth to the memory of a selected mobile phone using an application that will store the collected 
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data for up to 24 hrs. The arrhythmia is identified by comparing the reference signals with the user’s 
signal. The diagnostic results demonstrate that the ECG Holter monitor alerts the user when an 
arrhythmia is detected thru the Holter monitor and mobile application. 
 
Autonomous Hybrid Power Generation System for Low-Power Applications as Public Lighting and 
Homemade Hydroponic Systems in Puerto Rico. 
 
Goenaga-Jimenez, Miguel A., Universidad del Turabo, Engineering, Gurabo, Puerto Rico; Carrasco 
Rodriguez, Hector R., Universidad del Turabo, Engineering, Gurabo, Puerto Rico            
 
In recent years there has been an increasing use of NFT hydroponic systems, to supply a variety of 
freshly vegetables in homes (to help the local food safety), increasing accordingly electric power 
consumption in these homes. Similarly, the constant use of public lighting accounts for about 1.5% of 
the total energy generated by the AEE. Therefore, with the current economic crisis facing the country, it 
is imperative to explore alternative sources of energy such as wind, solar and geothermal; natural 
resources available of our tropical environment, that will help to mitigate a possible increase in the cost 
of energy while providing clean energy and reducing our greenhouse gases emissions. The most affected 
by a possible increase in the energy cost would be the agro-industry. Also, an increment on cost of 
energy consumed by public lighting will be most likely passed to the customers of the AEE. How could 
we help for these agro-industry not be affected by the increasing cost of energy, and the AEE to be more 
efficient with lighting public service? It is proposed to create an autonomous hybrid power generation 
system for low-power applications as public lighting and homemade hydroponic systems. The proposed 
system is a combination of wind and solar energy transformation to electric energy for power 
generation. The wind energy is transformed using a wind turbine with a low speed electric generator (3-
5 m/s) and will be rectified and stored in a battery bank. On the other hand, the solar energy is 
converted to electrical energy through solar cells that will be stored directly on the batteries bank with a 
capacity of up to 300W per 24h. The system is programmed to work automatically isolated from the 
network. A sensor monitors two types of energy and simultaneously charge batteries and supply power 
to the load. It also, has the ability to supply power of the batteries if have not enough wind speed have 
and is night. 
 
Image processing based bio-sensing system for cancer cells detection 
 
González Aponte, Jenipher D., Universidad del Turabo, Engineering, Gurabo, Puerto Rico; Goenaga-
Jimenez, Universidad del Turabo, Engineering, Guarbo, Puerto Rico; Cunci-Perez, Lisandro, Universidad 
del Turabo, Sciences, Gurabo, Puerto Rico           
 
Would it be beneficial to have a system that provides preliminary results of whether a patient has 
cancer? While several techniques were developed for the detection of cancer, pathological analysis has 
been the gold standard. However, it may take a significant amount of time to provide definite results, 
which sometimes can be subjective to the Pathologist that did the analysis. In some cases, the results 
come back negative using an enormous amount of resources for the test. In other cases, the result may 
be positive after waiting for many weeks without the patient having started the treatment, this leaves 
the patient with a worse prognosis than if the treatment was started earlier. For this reason, accurate 
and fast diagnostic tools are required to be developed. Biosensors are devices that recognize a biological 
component and transduces their detection into readable outputs for electronic systems to understand 
and process. However, Bio sensing Systems are expensive and require experts to operate, which are not 
available in many parts of the world. The main purpose of this research is design and develop an electric 
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embedded system that will identify cancer cells from an image and quantifying the amount of the pixels 
in the RGB spectrum around the cells, using algorithms from image processing for detection, together 
with fluorescence probes, can provide the diagnosis to the physician in just a few hours or less, which 
can be used to start an early treatment to improve the prognosis 
 
A Fractal approach to broad-band antenna design: Sierpinski’s Gasket 
 
Iro Garcia Burgos, Universidad del Turabo, Physics Department, School of Natural Sciences and 
Technology, Gurabo, PR; Carlos Neira Souto, Universidad del Turabo, Physics Department, School of 
Natural Sciences and Technology, Gurabo, PR; Andrea Silva Lindsey, Universidad del Turabo, School of 
Engineering, Gurabo, PR;  Yediel Hernandez, Universidad del Turabo, School of Engineering, Gurabo, PR 
USA ; Jeffrey Borres, Universidad del Turabo, School of Engineering, Gurabo, PR; Xavier Collazo, 
Universidad del Turabo, School of Engineering, Gurabo, PR USA; ;  Jorge Capeles, Universidad del 
Turabo, School of Engineering, Gurabo, PR ;  Edgar Camacho, Universidad del Turabo, School of 
Engineering, Gurabo, PR  
 
A Fractal approach to broad-band antenna design: Sierpinski’s Gasket With the increase use of portable 
devices, the requirement for small, compact antennas is of paramount interest. During the early 1960 
Benoit Mandelbrot, with his novel paper on Fractal Geometry, presented never ending irregular copies 
of geometric patterns that allow spatial measures of the object such as length or area, to increase each 
time a new iteration or repetition of the original pattern is performed. This creates fractal dimensions 
that surpass the normal Euclidean ones, known as the Hausdorff dimensions. N. Cohen (1988) showed 
that this permits the creation of antennas that are compact, have broad-band capabilities along with 
reduced topological dimension, with an increment in the “fractal” dimension. We can take advantage of 
these reduced but identical shapes to create a reduced size/increased length (Khanna et al) antenna, a 
property known as auto-similarity, with the goal of increasing the number of resonance frequencies of 
the antenna. The geometry chosen for our work is the Sierpinski Gasket, applied to a triangle-like planar 
antenna, due to its Hausdorff factor of 1.5849. We will compare previous antennas using the Koch curve 
(1.2618), with the new design. 
 
Non-destructive structural characterization of reinforced concrete members 
 
López Morales, Alejandra M., Universidad del Turabo, Gurabo, Puerto Rico, School of Engineering, 
Gurabo, Puerto Rico; García González, Rolando, Universidad del Turabo, Gurabo, Puerto Rico, School of 
Engineering, Gurabo, Puerto Rico            
 
Puerto Rico is located in a region with high risk of seismic activity. Historically, seismic events of great 
magnitude occur in Puerto Rico every one hundred years. This should be concerning considering that 
almost a hundred years have passed since the last grave earthquake stroke the island. If an earthquake 
of great magnitude were to occur today, there is no doubt that many of the country’s infrastructure 
would be affected. Specifically, creole constructions built on hills and sloped terrains. This structures 
usually lack of surveys and do not follow construction code guidelines. Therefore, there is basically no 
information on the reinforcement of these reinforced concrete (R/C) structures and members. This 
project is meant to give us an insight of the rebar that is used in these creole hillside houses. To achieve 
this the ZBL-R630A Rebar Scanner, which is considerably economic compared to high quality rebar 
scanners, will be used to measure concrete cover, diameter of rebar, location and spacing between 
rebar. The Rebar Scanner will be tested with two different concrete members that were designed with 
different reinforcement scenarios. These members will be R/C columns or beams. Since the exact 
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location of the rebar is known for these members we can measure the accuracy of the ZBL-R630A. The 
continuous performance of test with the scanner will help us to understand it and allow us to calibrate it 
and determine how to obtain reliable readings. 
 
Monitoring system for epilepsy events detection on dogs 
 
Maldonado Méndez, Omar, Universidad del Turabo, Electrical and Computer Engineering, Gurabo, PR; 
Cotto-Moya, Jonathan, Universidad del Turabo, Electrical and Computer Engineering, Gurabo, PR; 
Aponte, Diego, Universidad del Turabo, Electrical and Computer Engineering, Gurabo, PR;  Almodovar-
Faria, Jose, Universidad del Turabo, Electrical and Computer Engineering, Gurabo PR      
 
There are many diseases that affect our pets today, within these one is the epilepsy. This disease greatly 
affects dogs since, although treatment is available, there is no cure. This project focuses on helping dog 
owners have an accurate monitoring system to detect these events. This system will also collect and 
store helpful data so that a veterinary may assess the dog’s condition and provide better treatments. 
Although there are several symptoms within this disease such as tremor, anxiety in the body, fall muscle 
contractions, and high salivate, we are focusing on three main parameters that will be monitored by 
means of specialized sensors: high heart beats, body vibration and the fall of the dog. These are 
essential in determining critical epilepsy events. The proposed system will employ a gyroscope to track 
body vibration and detect falls and a heart rate sensor to measure heartbeats. In addition, the system 
will store the collected information in a web hosted database that can be accessed from a mobile device 
application. The proposed epilepsy monitoring system will have a major impact on the quality of life of 
our dogs and a great advancement for veterinarians and technology. 
 
Suspension design and composite material in formula SAE 
 
Ortiz Ricardo, Universidad del Turabo, Ingeniería mecánica, Gurabo, Puerto Rico; Cambrelen Michael, 
Universidad del Turabo, Ingeniería mecánica, Gurabo, Puerto Rico            
 
Composites material are trending in today most innovative areas as, aerospace, supercars, military 
equipment and many other applications where weight is a critical factor. Suspension in other hand will 
determine how well the car will handle, it stability, acceleration and how the car brake. The suspension 
will affect the fuel efficiency and handling performance. Composites material like Carbon Fiber have 
excellent stiffness to weight ratio, making it a great option for aerospace and Formula 1. In the past few 
years manufacturing Carbon Fiber has become accessible with the use of vacuum system and room 
temperature cure resins. The purpose of this paper is to validate composites properties and behavior to 
design carbon fiber components for Formula SAE Design Team. Suspension Analysis is also evaluated to 
improve last year suspension geometry. Ackerman, roll center and camber angles are evaluated and 
improved by using Lotus Suspension Software. 
 
Indirect detection of magnesium metal flakes in ammonium nitrate using handheld raman 
spectroscopy 
 
Primera, Oliva, Universidad Metropolitana, Science and Technology, San Juan, Puerto Rico;  Breton, 
Angel, Universidad Metropolitana, Science and Technology, San Juan, Puerto Rico; Fraga, Carlos, PNNL, 
National Security Directorate, Richland, USA           
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Improvised explosive devices (IEDs) and homemade bombs are extensively composed of fertilizers as 
ammonium nitrate (AN). Some metals component are added to this energetic materials as powder or 
flakes to increase their blast yield. Knowing how dangerous the explosives blast is are important for the 
explosive ordnance disposal (EOD) personnel to select which procedure implement for the bomb 
deactivation. At present, most research has applied Raman Spectroscopy for explosives detection, 
however, normal and handheld Raman analyzers cannot detect metallic constituents in this or other 
explosives because metals are Raman-inactive. Therefore, the main objective of this project was to 
generate an indirect method for detection and quantification of metals in ammonium nitrate (AN) 
samples using a handheld Raman spectroscopy via chelating processes using 4-(2-pyridylazo)-resorcinol 
(PAR) and Eriochrome Black T (EBT). We created a proof-of-concept analysis method to identify and 
quantify magnesium (Mg) flakes in ammonium nitrate using a handheld Raman analyzer unit. Samples 
were prepared using four organic solid acids with low pKa values, succinic acid (SA); L-(+)-tartaric acid 
(TA); sulfamic acid (SFA); and p-toluenesulfonic acid (TSA) to dissolve metal. We combined Mg flakes 
with organic acids, chelating agent and water to generate a water-soluble metal complex; and run at 
three different laser power; 75mW, 125mW, 250mW and 5 s in the Handheld Raman unit. The results 
demonstrated that PAR complex was not effective to form the Mg-complex at 0.001 M and 10.38 pH 
value for TA and SFA. However, when Mg flakes samples dissolved in organic acids were mixed with EBT 
0.001M the Mg-EBT complex was clearly formed with a different spectra profile. A signal around 
1364cm-1 was observed in the spectra indicating the formation of the complex in the mixture. PCA 
model also indicated that the complex was separated from the rest of components in the mixture even 
at presence of AN. Samples containing Mg were separated from samples without in partial least squares 
discriminant analysis (PLS-DA) model. Validation samples containing 32% Mg in AN were 100% correct 
classified. 
 
Kalman filter observer design for flight dynamic states estimation 
 
Restrepo, Bernardo, Universidad del Turabo, Mechanical Engineering Department, Gurabo, Puerto Rico; 
Espinoza, Albert, Universidad del Turabo, Mechanical Engineering Department, Gurabo, Puerto Rico            
 
A Kalman filter has been designed to apply on multirotor aircraft model to estimate flight dynamics 
states. Aerodynamic states estimation is an integral part of aerospace system design and life cycle 
process. The Kalman filter has proved to be useful in navigational and guidance systems. It is a 
mathematical power tool that is playing an important role in navigation as a sensing of the real world or 
noise filter. In order to obtain autonomous flight, a twelve state space representation of flight have 
been obtained based on the linearization of the flight dynamics equations. The aim of the research is 
focused to the area of safety autonomous flight of multirotor devices, where estimate parameters of 
flight are necessary. The estimation is required, because it is not possible to measure all the states of the 
system. The research considers to design and build the multirotors as well as implement control 
strategies like Optimal Control and Model Predictive Control. 
 
A system identification approach for rotor balancing 
 
Rodríguez, Héctor M, Universidad del Turabo, School of Engineering, Gurabo, Puerto Rico; Restrepo, 
Bernardo, Universidad del Turabo, School of Engineering, Gurabo, Puerto Rico; Espinoza, Albert, 
Universidad del Turabo, School of Engineering, Gurabo, Puerto Rico            
 
Rotor unbalance is the most common type of vibration in rotating equipment.  The unbalance derives 
both from manufacturing processes and operating conditions. Two typical balancing methods has been 
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used and applied, the Method of Influence Coefficients and the Four-run Method.  As previously shown, 
both balancing methods involve a process of stopping and running the rotating machine and therefore 
could become time consuming.  This work considers the utilization of advanced system identification 
techniques to determine the level of unbalance in rotating machinery.  The approach consists in using 
the operational vibration response of the machine and a predetermined mathematical model to 
determine the unbalanced condition without the need to perform multiple runs in the machine.  
Therefore, the proposed approach is expected to allow the balancing of rotating machinery with less 
effort than the existing methods.  The presentation includes a preliminary assessment of this approach 
using an analytical model for a Jeffcott rotor and experimental results from a laboratory rotor kit. 
 
Fall detection system for the elderly 
 
Santiago, Josepth, Universidad del Turabo, Department of Electrical and Computer Engineering, Gurabo, 
Puerto Rico; Cotto, Eric J., Universidad del Turabo, Department of Electrical and Computer Engineering, 
Gurabo, Puerto Rico; Vergara-Laurens, Idalides, Universidad del Turabo, Department of Electrical and 
Computer Engineering, Gurabo, Puerto Rico         
 
Fall related accidents are the second leading cause of death by unexpected injuries according to the 
World Health Organization. The ones who suffer fatal falls more often are the elderly, people over 65 
years old. Many cellphone applications have been designed to detect a fall; however, they require the 
person to carry the cellphone at all times. This project presents a Fall Detection System for the Elderly 
that does not require the person to carry their cellphone everywhere. The proposed system detects if an 
elder has fallen, with the use of a portable device and a mobile application that automatically calls a 
predetermined number in case of an emergency. The portable device has been designed to be used as a 
pendant, which includes an accelerometer and gyroscope, sending an alert to the cellphone application 
when the person falls. Then, the cellphone application messages and calls a person of interest, informing 
the person of the event and the location of the person. In addition, the pendant includes a panic button, 
to generate a call when the wearer feels dizzy, and an abort button, to cancel the call in the case of false 
detection. According to the experiments, the system achieved an accuracy of 92% for backward falls, 
and 90% for sideway falls. Future developments will include a database of numbers to make calls, as 
well as a microphone built into the pendant to allow the user to speak with the person of interest. 
Applied Engineering 
 
Embedding resilience on logistics and supply chain networks 
 
Santiváñez, José A., Universidad del Turabo, Department of Industrial and Management Engineering, 
Gurabo, Puerto Rico               
 
This project develops a model for improving resilience to disruptions on critical infrastructures such as 
logistics and supply chain networks through locational, coverage, and allocation decisions. Traditional 
facility location problem, when applied to logistics, are focused on efficiency rather than provision of 
service. Availability of service depends on the capability of the network to establish connectivity 
between service facilities and customers after a disruptive event. Network resilience, the ratio of the 
delivered amount of demand over the total requested service when a propagating disruption occurs, is 
proposed as a measure of network effectiveness. A bi- criteria model is presented that considers fixed 
costs, expected transportation costs, and network resilience. Numerical examples are presented where 
the non-dominated sets are found for instances regarding fixed costs of facilities. The preliminary results 
suggest that significant increments in resilience can be obtained without excessive cost increments. 
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Keywords: Critical Infrastructure Resilience, Supply Chain Disruption, Service Facility Location, Network 
Survivability. 
 
Redesign of photo bioreactor 
 
Trujillo Talavera, Brian, Universidad del Turabo, Engineering, Bayamon, Puerto Rico; José Pérez-Jiménez, 
School of Natural Sciences and Technology, Universidad del Turabo, Gurabo, Puerto Rico. 
 
Algae’s are the underwater form of grass. Same as grass reproduces by photosynthesis, algae’s 
reproduce equally, therefore algae need light. The objective of this research is to design a photo 
bioreactor in order to cultivate algae in a laboratory scenario. Using the 3D designer program of 
SolidWorks we can create a model that better suits our objective and then use a 3D printer to obtain the 
most accurate precision of the design. A glass bottle will be used to cultivate the algae under study. A 
plastic (normal filament) rack will be design with dimensions of 10x8x8 inches. Each rack will hold six 
bottles of different sizes. Malleable plastic skins with LED lights and aluminum tape will cover each 
bottle. Electric cables will connect bottles with each other. Skin covers will allow each bottle to receive 
maximum light. A timer will be added to the reactor to allow light and dark cycles during incubation. The 
design has to be cost effective, with safe materials and can place bottles of different sizes that allow up 
scaling of algae cultures. The end product should be able to be place on a higher bioreactor for industrial 
purposes. We expect to make a model with reusable plastic, lightweight material and very versatile 
since the rack can also be use also for other type of cultures without the skin. 
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Biological, Chemical and Ecological Systems Characterization 
 
Plant reducing-stress enzyme (ACC deaminase) and growth hormone (IAA) among hexadecane-
degrading bacteria 
 
Bernier-Casillas, Yomarie, Universidad del Turabo, Biology, Gurabo, Puerto Rico; Alamo-Rodriguez, 
Kenia, Universidad del Turabo, Biology, Gurabo, Puerto Rico; Colón-Alicea, Janmary, Universidad del 
Turabo, Biology, Gurabo, Puerto Rico;  Rivera-Collazo, Angel, Universidad del Turabo, Mathematics, 
Gurabo Puerto Rico ; Pérez-Jiménez, José, Universidad del Turabo, Interdisciplinary Research Institute, 
Gurabo Puerto Rico  
 
Rhizoremediation has been improved by efficient combination of plants and microbes to reduce harm of 
pollutants in nature. Indole Acetic Acid (IAA) has been proved to promote the production of auxins, 
which promotes plant growth and at the same time is the precursor of ACC. Ethylene levels rise when 
high concentrations of ACC is present promoting plant death. Studies have shown than IAA can be 
induced by the presence of tryptophan. Our objective is to identify which hexadecane-degrading 
bacteria from Caño Martín Peña can induce plant growth by the production of IAA and can decrease ACC 
levels through the enzyme ACC deaminase. Soil samples were collected along Caño Martín Peña (San 
Juan, PR). Hexadecane-degrading bacteria were isolated by aerobic cultivation on mineral media 
supplemented with hexadecane as sole carbon source. Isolates were tested in vitro for colonization 
factors to evaluate their contribution to plant growth. All prospects were able to grow in hexadecane 
(1% v/v). Colonization factors revealed diverse capabilities among fifty-eight strains: phosphate 
solubilization (7%), production of indole acetic acid (3%), ammonia (17%), siderophore (4%) and PHA 
(93%, n=15). Most of the factors were harbored in twenty strains, including members of Klebsiella sp. 
and Pseudomonas sp. Results have demonstrated that IAA production was between two Klebsiella 
species and tryptophan does not have any effect on it. Among study strains (n=19), twelve were positive 
for ACC deaminase but with no effect on plant growth when tested on the plant Phaseolus vulgaris. In 
the elucidation of colonization factors, the most specialized occur in a minimal fraction of the isolates. 
These hexadecane-degrading bacteria provide novel isolates to deal with pollution and disclose 
processes in nature. 
 
Bacterial prospects for decane-degradation from the san juan bay estuary system 
 
Colón-Alicea, Janmary, Universidad del Turabo, Escuela de Ciencias Naturales y Tecnología, Gurabo, 
Puerto Rico; Bernier-Casillas, Yomarie, Universidad del Turabo, Escuela de Ciencias Naturales y 
Tecnología, Gurabo, Puerto Rico; Pérez-Jiménez, José R., Universidad del Turabo, Escuela de Ciencias 
Naturales y Tecnología, Gurabo, Puerto Rico           
 
Contamination by organic compounds has been a consequence of industrial times. High concentrations 
can be harmful to all living things especially to ecosystems that thrive with the anthropogenic activities 
that take place each day. Decane is an organic compound derived from petroleum. Our objective is to 
study the aerobic bacterial degradation of decane in the San Juan Bay Estuary System (SJBES). Water 
samples were collected at different points in the SJBES. Bacteria were isolated in general media by serial 
dilution. Decane-degrading prospects were identified by aerobic cultivation on mineral salt media 
supplemented with decane as sole carbon source. Decane degradation was analyzed by colorimetric 
technique using the redox indicator 2,6-dichlorophenol indophenol. Twelve prospects have been 
identified so far with decane-degrading capabilities. All of them are bacillus that respires using oxygen 
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(positive to catalase) with a combination of Gram positive (n=10) and Gram negative (n=2) strains. In the 
colorimetric technique 100% of the strains (n=6) were capable to start the degradation of decane in less 
than 24 hours. Future studies will include the characterization of decane-degrading bacteria by 16S 
rDNA barcoding. The prevalence of other aliphatic alkane degradation prospects across different 
ecosystems has been found across Puerto Rico. By means of this research, we concluded that decane-
degrading bacteria could be found in the natural ecosystem regardless of the prevailing level of 
pollution. 
 
Hexadecane degradation stimulates bacterial bioplastic production 
 
Del Valle-Colón, Christian D., Universidad del Turabo, Escuela de Ciencias Naturales y Tecnología, 
Gurabo, Puerto Rico; Bernier-Casillas, Yomarie, Universidad del Turabo, Escuela de Ciencias Naturales y 
Tecnología, Gurabo, Puerto Rico; Pérez-Jiménez, José R., Universidad del Turabo, Escuela de Ciencias 
Naturales y Tecnología, Gurabo, Puerto Rico            
 
Hexadecane is an organic compound found in petroleum and biological waxes. Several bacterial species 
are specialized in hydrocarbon degradation; useful role to remediate polluted sites. Bacterial 
hexadecane-degraders have been found throughout diverse ecosystems in Puerto Rico, regardless of 
their nature and degree of disturbance. Prokaryotes are known to produce polyhydroxyalkanoates 
(PHA), a class of storage lipids that serve as endogenous carbon and energy source during starvation 
periods. PHA can replace synthetic polymers due to similar material properties. We hypothesized that 
bacterial hexadecane-degradation will stimulate the production of bioplastics inclusions as a preventive 
measure for the lack of certain nutrients. Our objective has been to study the production of PHA by 
bacterial strains capable of hexadecane degradation across ecosystems in Puerto Rico. Soil samples 
were collected at eight sites under diverse pollution regimes. Hexadecane-degrading bacteria (HDB) 
were isolated by aerobic cultivation on mineral media and subjected to 16S rDNA sequencing. Isolates 
were assessed for bioplastic (PHA) production by the Sudan Black stain method. Positive results were 

Fluorescence under UV light after 48 hours confirmed the production of PHA. A total of fifty-two 
putative HDB have been isolated. Among them, we found close relatives to Klebsiella, Pseudomonas, 
Ralstonia, Rhodococcus, Streptomyces, Bacilus, among others. All prospects have been able to grow in 
1.0% hexadecane concentration. All Klebsiella strains (n=7) from Caño Martín Peña produced PHA; 
providing an additional alternative for industrial products reducing the contamination generated as 
residuals. HDB prevailed across Neotropical ecosystems, despite pollution level, are phylogenetically 
diverse. Vigorous growth suggests adaptation to persistent exposure to hexadecane. This collection of 
bioprospects provides novel isolates to deal with the pollution and references for further disclosure of 
biodegraders in nature. 
 
Variants of sorghum as substrate for lignin degradation by bacteria 
 
Del Valle-González, Tiffany, Universidad del Turabo, Escuela de Ciencias Naturales y Tecnología, Gurabo, 
Puerto Rico; García-Torres, Solimar, Universidad del Turabo, Escuela de Ciencias Naturales y Tecnología, 
Gurabo, Puerto Rico; Pérez-Jiménez, José R., Universidad del Turabo, Escuela de Ciencias Naturales y 
Tecnología, Gurabo, Puerto Rico            
 
Lignin is a recalcitrant heteropolymer found in the cell wall of plants to confer structural strength and 
delay biodegradation. It is the most abundant constituent of plant debris and biomass with potential 
application as a source for biofuel. Several fungal genera and few bacterial taxa are known to degrade 
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lignin. Lignin partition can release highly energetic components embedded in the plant biomass not used 
as food source. Forage sorghum (Sorghum vulgare) is considered a potential energy crop due to its 
reduced lignin contents; grow under adverse conditions, and demands simple treatments. The main 
hypothesis is if mesophilic lignin-degrading bacteria can grow in variants of sorghum as the only carbon 
source, then lignin thermal treatments could be replaced. The specific aim for this project is to study the 
growth response of various lignin-degrading bacteria to various components of sorghum as sole carbon 
source. Lignin-degrading bacteria were isolated from soil at Universidad del Turabo, and water at the 
San Juan Bay Estuary system, both in Puerto Rico. Sorghum components (leaves and fresh stem) were 
added independently, as sole carbon source, to mineral base liquid and solid media. Growth was 
demonstrated qualitatively by colony biomass on solid media and quantitatively by optical density on 
liquid media. Twenty bacterial strains capable of lignin deconstruction were isolated. Partial sequencing 
of the 16S rRNA genes resulted in Lysinibacillus sp. and Acinetobacter sp. as closest homologous. Fresh 
inner stem sorghum resulted on more biomass than other substrates. These novel strains of lignin-
degrading bacteria can provide an alternative for biofuel production instead of fossil fuels. Clean energy 
will be the focus for the next years as fossil fuels are in continual depletion. 
 
Evaluating plastocyanin from spinach as an antitumor agent 
 
Fuentes-Claudio, Lymari, Universidad Metropolitana, School of Science and Technlogy, San Juan, Puerto 
Rico; Asencio, Yanelle, Universidad Metropolitana, School of Science and Technology, San Juan, Puerto 
Rico; Marrero, Vicmarie, Universidad Metropolitana, School of Science and Technology, San Juan, Puerto 
Rico            
 
Eat you greens! That is an expression often is listened from our elders. What is there in the veggies that 
make them so important to be ingested regularly? Well, that is a complex question; depending on the 
specie under study a large number of compounds can be identified that have been proven to have a 
positive impact in our health. There are many others which its possible effect in our health has not been 
determined. This is the case for plastocyanin (Pc). The phytochemical Pc is a protein present in plants 
and has been extensively studied in relation to its function as an electron transporter between the 
photosystems during the photosynthesis process. Its possible effects as an antineoplastic agent in 
cancer has not been studied so far. It captured our interest due to its analogy with the copper protein 
azurin that has been identified as an anti-tumor agent. Our preliminary results indicated that Pc has an 
inhibitory effect on the proliferation of the human breast adenocarcinoma cell line MDA-MB231. 
 
Dynamics of microbial groups in response to simulated hurricane at El Yunque Rain Forest in Puerto 
Rico 
 
González-Rosario, Karleen M., Universidad del Turabo, Escuela Ciencias y Tecnologia, Gurabo, Puerto 
Rico; Cantrell-Rodriguez, Sharon, Universidad del Turabo, Escuela Ciencias y Tecnologia, Gurabo, Puerto 
Rico; Pérez-Jiménez, José R., Universidad del Turabo, Escuela Ciencias y Tecnologia, Gurabo, Puerto Rico            
 
Climate variability models predict increase in incidence and intensity of hurricanes. In Puerto Rico, 
hurricanes have impacted the Luquillo Rain Forest in many occasions resulting on canopy debris 
deposited in the forest floor. Inhabiting microbes face input of complex plant biomass, increases in 
sunlight, and alterations in redox potential that impact their prevalence and contributions to 
biogeochemical cycles. A Canopy Trimming Experiment (CTE), that simulated the pass of a hurricane, has 
been done in the Tabonuco forest. Our goal is to determine temporal heterogeneity of three microbial 
groups (bacteria, fungi, and ammonium oxidizing archaea) in response to detritus deposition of 
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simulated hurricane effect. Soil samples are being collected from plots, at different times. Two 
treatments are considered: with and without detritus deposition trimmed from the local canopy. 
Bacteria, fungi, and ammonium oxidizing archaea are being characterized independently by the 
molecular analyses of four distinctive genes (16S rDNA, ITS, and ammonium monooxygenase). Bacteria 
was homogeneous over time for the same plot suggesting microbial succession in which rare microbiota 
became more prevalent over time. In contrast, diversity increased over time where detritus was added. 
Bacterial and fungal communities exhibited spatial variation regardless the availability of plant debris. In 
contrast, microbial functional groups examined demonstrated greater heterogeneity in response to 
plant debris addition (treatments). In the future, we will analyze the effect of a hurricane on the 
structure of soil microbial communities, characterization of specific taxa, qPCR and Next Generation 
Sequencing. 
 
Comparative analysis of aerial photos of sea grasses from the Jobos Bay National Estuarine Research 
Reserve (Guayama-Salinas) to determine changes occurred in the coverage of this ecosystem and the 
possible impacts on fishing 
 
Hernández Elliette, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, Puerto 
Rico            
 
Sea grasses are the only group of plants with flowers that are adapted to grow submerged in the sea. 
These deeply influence the environment physically, chemically, and biologically in coastal waters. The 
ecological contributions of seagrasses in the environment are: recycling of nutrients, stabilization of 
sedimentation, and the assistance of water cleaning while preventing erosion. They are refuge, feeding 
and breeding zones for many fish and invertebrates of commercial and recreational. They are also 
important areas that contribute to the sustainability of the queen conch, habitats of high primary 
productivity, and vital contributors to the food chain. The presence or abundance of seagrass are bio-
indicators that demonstrate the environmental quality of the coastal zone. This study will be conducted 
in the second biggest estuary of Puerto Rico: Jobos Bay, in the south coastal zone between the 
municipalities of Salinas and Guayama. The fishing villages near Jobos Bay are Jobos, Barranca, Pozuelo, 
and Las Mareas. The most important species of fish reported from these landing sites are lobsters, 
snappers, “picuas”, among others. The database of the Fisheries Research Laboratory of the DRNA is 
being assessed to determine for the period 1983 – 2012 the species composition of the commercially 
important species harvested from the waters surrounding the areas of Jobos Bay. Further investigations 
will determine if there have been changes in the extension of sea grasses in Jobos; how debarkations of 
several species of fish have varied associated with fishing villages of Guayama and Salinas. Rarely the 
debarkations by ports are associated with the surrounding habitats. This study will demonstrate if there 
are any correlations between habitats and reported species and the changes in habitat over time. 
Fishermen in the area will be interviewed to document places they have fished in the bay for the past 
years and the species targeted. Fishermen of this area will aid to document changes occurred in Jobos, 
therefore helping to differentiate between changes of direct anthropogenic causes (in fishing), or other 
environmental changes. 
 
Pt-urease nanodisc assembly and characterization: urea removal 
 
Huertas de Jesús, Namir A., Universidad del Turabo, School of Science and Technology, Gurabo, Puerto 
Rico; Alvarado Aguilar, Abrahán, Universidad del Turabo, School of Science and Technology, Gurabo, 
Puerto Rico; Gonzalez Gonzalez, Ileana, Universidad del Turabo, School of Science and Technology, 
Gurabo, Puerto Rico            
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Wastewater streams usually contains about 0.5% –2 % of urea. Discharging this wastewater may lead to 
eutrophication of water bodies, resulting in poor water quality. In this proposal, we establish a novel 
bio-electrochemical design for urea concentration determination and removal. Urease-nanodiscs 
created by the developing of a nanostructured bio-electro catalyst membrane system. After the urease-
nanodiscs are assembled, either the Pt particles will be chemically reduced in the nanodisc solution or 
the urease nanodiscs will be inmobilized on a platinum film. We intend to establish the bio-
electrochemical foundations to develop sustainable urea quantification and treatment. As preliminary 
results, two different lipids (NDP and NDM), a Jack bean urease enzyme and integrating a membrane 
scaffold protein (MSP) were used to synthesize two types of nanodiscs. Urease integration to the 
nanodisc surface is considered a novel approach to a self-sustainable urea bio-device. The results 
confirmed that, after the nanodisc self-assembly, the activity of the urease enzyme was preserved. The 
formation of the urease nanodisc interface was confirmed by images of the surface topography (viewed 
by Atomic Force Microscopy) and the hydrodynamic size (obtained by Dynamic Light Scattering). Our 
next aim is to add the Pt nanoparticles into the nanodisc assembly in order to oxidize the ammonia. 
 
Aqueous synthesis of (Ag,Cu, Au) nanoparticle embedded cationic polymer nanofibers and their 

antibacterial activity  
 
Huguet-Ramírez, Dalia, Universidad del Turabo, Escuela de Ciencias Naturales y Tecnología, Gurabo, 
Puerto Rico; González-González, Ileana, Universidad del Turabo, Escuela de Ciencias Naturales y 
Tecnología, Gurabo, Puerto Rico            
 
Over the past decade numerous hydrophobic surfaces have been extensively developed due to their 
antibacterial capacity. By combining the hydrophobic properties of a polymer material and the 
antibacterial properties of known metallic species we create a novel antibacterial material that is useful 
for a wide variety of applications. To achieve this we have organized this research project in three main 
objectives: the synthesis of antibacterial (Ag, Cu, Au)/PTBAM, test its antibacterial activity against two 
microorganisms (Gram-negative Escherichia coli and Gram-positive Staphylococcus aureus) and the 
characterization of the nanocomposite materials. The metallic polymeric material has been synthesized 
by radical mediated dispersion polymerization. Diameters of inhibition from the modified Kirby Bauer 
test range from 7mm to 12mm and the morphology, chemical compositions and functional groups of 
the as-fabricated surfaces were characterized by Scanning Electron Microscope energy-dispersive 
spectrometry (EDS) and Fourier transform infrared spectroscopy (ATR FT-IR), respectively. 
 
Do introduced and native plant species differ in decomposition and decomposer fauna? 
 
Jiménez Osorio, Olga M, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, 
Puerto Rico; Barberena-Arias, M.F., Universidad del Turabo, Department of Biology, School of Natural 
Sciences and Technology, Gurabo, Puerto Rico  
 
Plant species influence the decomposition processes through the quality of residues they produce which 
in turn influence the associated decomposer fauna. Litter arthropods play a critical role in litter 
decomposition, and thus influence nutrient cycling. In addition, human disturbances have created urban 
forests where introduced plant species are dominant altering plant species composition. Little is known 
on how introduced plant species influence ecosystem processes such as decomposition, and the 
associated litter fauna in tropical urban forests. As a consequence this study aims to assess how litter 
decomposition and associated arthropods vary between introduced and native species in a tropical 
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urban forest. In Puerto Rico, introduced and native plant species co-occur present. This study compares 
litter decomposition and associated arthropods among three tree species two introduced pioneer plant 
species, i.e. Spathodea campanulata Beauv. and Albizia procera (Roxb) Benth, and one native pioneer 
plant species, Schefflera morototoni (aubl) Maguire. The following questions were addressed: (1) How 
do litter arthropods abundance, richness and composition change between introduced and native 
species? and (2) How do litter decomposition rates differ between native and introduced species? To 
answer these questions, nine plots were selected: three plots dominated by S. campanulata, three plots 
dominated by A. procera and three plots dominated by S. morototoni. Within each plot, litterbags 
containing litter from each of these plant species were placed at the same time. Each bag was filled with 
5g of litter from the corresponding plant species (108bags/plant species). This resulted in a two-factor 
fully crossed design where litter from each plant species decomposed in plots dominated by each of the 
three plant species. Litterbags were retrieved after 25d, 100d, 175d, 250d, 375d, and 450d. This 
experimental represents 3 dominating plant species x 3 litter species (litterbags) x 3 replicates (plots) x 6 
dates = 162 sampling units. Litter mass loss was measured and arthropod data was collected. 
Differences due to dominating plant species, decomposing litter species and time were determined 
using Analysis of Variance (ANOVA) for mass loss, arthropod abundance, richness and composition. Our 
preliminary results showed that litter from A. procera has the highest arthropod abundance in all the 
plots during the first six months of the study. We also found that Oribatida and Psocoptera were present 
throughout the six month period in all plots. 
 
Dynamics of the sulfidogenic microbiome along the rain forest 
 
José R. Pérez-Jiménez, Universidad del Turabo, School of Natural Science and Technology, Gurabo, 
Puerto Rico              
 
Sulfate-reducing bacteria (SRB) are versatile biogeochemical players that are threatened by 
environmental fluctuations, including elements of changing climate, that shift anoxic zones in the 
landscape. Despite that sulfur is not considered a limiting nutrient in nature, SRB mobilize carbon 
sources in the anoxia for resilience of the ecosystems. The central hypothesis, based upon preliminary 
data, is the sulfidogenic microbiome varies along the elevation gradients in the rain forest, exhibiting 
greater diversity at higher elevations where anoxic conditions prevail in soil. Five life zones in El Yunque 
tropical rain forest (tabonuco, palm, elfin, dry, and colorado forest) are developed in an elevation 
gradient subjected to natural disturbances physicochemical conditions. Our goal is to describe the 
structure and distribution of SRB throughout life zones in the rain forest. Soil samples were collected 
during June and December 2005 from plots at two depths (0-5 cm, 5-10 cm). Total genomic DNA was 
extracted subjected to terminal restriction fragment length polymorphisms (TRFLP) analysis of the 
dissimilatory sulfite reductase gene (dsrAB). A diverse sulfidogenic community is comprised by 451 TRF 
(representing 371 phylotypes) among samples analyzed. Heterogeneity of sulfidogenic communities, 
represented by unique TRF, is evident among forest: Tabonuco (2.3 %), palm (35 %) and elfin (18 %). The 
dsrAB cloned from the elfin forest were phylogenetically diverse, with closest similarity to Desulfobacca 
acetoxidans and Desulfomonile tiedjei. Sorensen’s similarity Index, demonstrated approximately 29 % of 
similarity between palm and elfin forest sulfidogenic communities and 16 % when we compare both 
with Tabonuco. The sulfidogenic communities across the elevation gradient are rich, with diverse 
distributional patterns that could contribute to the natural history of the ecosystem. SRB seems to thrive 
within the saturated soils of the forests with a potential role on decomposing complex substances from 
decaying trees. The dsr-TRFLP has provided insights about the phylogeography of SRB in Yunque that 
may be useful to understand their natural activities. 
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Synthesis and biological activity of new aza-podophyllotoxin derivatives 
 
Kumar, Ajay, Universidad Metropolitana, School of Environmental Affairs, San Juan, PR 
 
Derivatives of podophyllotoxin, namely etoposide (2), etopophos (3) and teniposide (4) have been 
developed and are currently used in clinic for the treatment of a variety of malignancies. Due to 
structural complexity of podophyllotoxin, further derivative preparation of podophyllotoxin is limited. 
Aza-podophyllotoxins are the analogous scaffold for podophyllotoxin and the advantage of these 
compounds is their easy and fast synthesis as compared to the parent natural lignin i.e. podophyllotoxin. 
In our research work, different series of hydroxy aza-podophyllotoxin derivatives were synthesized i.e. 
different substitutions on ring "A" of basic structure were screened for their anti-cancer activities. Each 
series has a different substitution pattern of methoxy groups on ring "E". Our past research work 
demonstrate tremendous potential in AZPs for anticancer drug discovery1-4. These novel aza-
podophyllotoxin derivatives were screened for their antitumor activity on National Cancer Institute’s 60 
human tumor cell lines to study the structure activity relationship. The toxicity of all the active 
compounds was low, while their ant proliferative activity was high, providing a wide therapeutic window 
for their potential application as anticancer drugs. Our results shows that some Aza-podophyllotoxin 
derivatives demonstrates promising activity against a panel of cancer cells. These results suggests that 
and our aza-podophyllotoxin derivatives have excellent potential to be promising leads for further 
studies which is under investigation for further development of their potential application as anticancer 
drugs against cancer. Owing to promising results obtained so far our laboratory dedicating efforts with 
the help of several research collaborators towards aza-podophyllotoxin research. References 1. Kumar, 
Ajay, Alegria, A. E. J. Het. Chem. 2010, 47, 1275–1282 2. Kumar, Ajay, Kumar, V., Alegria, A. E., Malhotra, 
S. V. Eur. J. Pharm. Sci. 2011, 44, Issue 1-2, Pages 21-26. 3. Andreoli, Mirko; Persico, Marco; Kumar, Ajay; 
et.al." J. Med. Chem. 2014, 57 (19), pp 7916–7932. DOI: 10.1021/jm5009902. 4. Christian Vélez, Beatriz 
Zayas and Ajay Kumar. Open Journal of Medicinal Chemistry (OJMC). 2014, 4, 1-11. DOI: 
10.4236/ojmc.2014.41001 
 
Response of sulfate-reducing bacteria communities to simulated hurricane at El Yunque Rain Forest in 
Puerto Rico 
 
López-Carrasquillo, Jonathan, Universidad del Turabo, School of Natural Sciences and Tecnology, 
Gurabo, Puerto Rico; Pérez-Jiménez, José, Universidad del Turabo, School of Natural Sciences and 
Technology, Gurabo, Puerto Rico      
 
Sulfate-reducing bacteria (SRB), that play a key role in the sulfur biogeochemical cycle, have been found 
in different anoxic environments, including mangrove sediments and elfin forest soils (El Yunque Rain 
Forest, Puerto Rico). Five life zones in El Yunque (tabonuco, palm, elfin, dry, and colorado forests) are 
developed in an elevation gradient subjected to natural disturbance and contrasting physicochemical 
conditions. A Canopy Trimming Experiment (CTE), that simulated the pass of a hurricane, has been 
already done in the Tabonuco forest. Samples have being collected at various times to monitor changes 
in microbiota. Our goal is to determine temporal heterogeneity of sulfate-reducing bacteria within the 
experimental plots, as detritus deposition of simulated hurricane effect. Soil samples are being collected 
from plots, every two weeks. Two treatments are considered: with and without detritus deposition 
trimmed from the local canopy. Total genomic DNA was extracted for amplification of the dissimilatory 
sulfite reductase gene (dsrAB) and terminal restriction fragment length polymorphisms (TRFLP) analysis 
of their MboI digests. According to the Dice similarity index, under no detritus deposition, the similarity 
decreased as time progress, 44% at time 0 to 17% at week 10. In contrast, diversity increased over time 
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where detritus was added. Sulfidogenic abundance was lower in the absence of detritus (33 versus 94 
phylotypes). The overall sulfidogenic community was dominated by major phylotypes decreasing over 
time. Only two phylotypes (184-, and 474-bp) persisted for both treatments and the five time periods 
examined. Our results suggest that a simple sulfidogenic community prevails in the Tabonuco forest soils 
that diversify as anoxic conditions are exacerbated by the addition of plant residues and their sulfate-
containing residues are released to the soil. In the future, characterization of specific taxa presented will 
be elucidated. 
 
Characterization of Zinc Oxide doped with Cobalt ions 
 
Martinez, Dinorah, Universidad Metropolitana, School of Science and Technology, San Juan, Puerto Rico; 
Estrada, Ana G., Universidad Metropolitana, School of Science and Technology, San Juan, Puerto Rico; 
Sanchez, Alejandra, Universidad Metropolitana, School of Science and Technology, San Juan, Puerto 
Rico;  Singhal, Raul, Universidad Metropolitana, School of Science and Technology, San Juan Puerto Rico; 
Santiago, Mitk'El B., Universidad Metropolitana, School of Science and Technology, San Juan Puerto Rico 
 
This poster presents the synthesis and characterization of zinc oxide materials doped with cobalt ions. X-
ray powder diffraction and Raman Spectroscopy of the materials demonstrated that the cobalt ions are 
ocuppying the space where zinc atoms used to be. Diffuse reflectance of the materials shows the 
presence of new energy levels due to the doping process. The band gap of the materials demonstrate 
new reflectance bands between 550 and 675 nm. We have prepared by the spin coating process gold 
electrode modified with these materials. The electrochemical behavior along with structural and 
morphological analysis obtain by scanning electron microscopy will be discussed in detail in this 
presentation. This poster presentation shows structural and electrochemical analysis of the materials 
using different characterization methods including scanning electron microscopy, EDS and cyclic 
voltammetry. 
 
Arthropod diversity and nutrient mineralization in green litter decomposition in a simulated hurricane 
experiment 
 
Moreno-Rosado, Ivia I., Universidad del Turabo, Natural Science and Technology, Gurabo, Puerto Rico; 
Barberena-Arias, María F., Universidad del Turabo, Natural Science and Technology, Gurabo, Puerto 
Rico; Cantrell, Sharon A., Universidad del Turabo, Natural Science and Technology, Gurabo, Puerto Rico;  
Gonzáles, Grizelle, International Institute for Tropical Forestry, USDA Forest Service, San Juan, Puerto 
Rico; Lodge, Jean, Center for Forest Mycology Research, Forest Product Laboratory, USDA Forest Service 
Luquillo Puerto Rico  
 
Hurricanes are disturbances that in forests result in canopy opening, fallen trees and leaves which 
accumulate on the ground and in turn alter physicochemical characteristics of this habitat, as well as, 
decomposer activity and nutrient fluxes. Litter decomposition depends primarily on the interaction 
among climate, litter quality and biota, as a consequence any change in habitat may produce micro 
variations in these factors which in turn affect decomposition. Our objective is to evaluate the effects 
that hurricane driven changes in forests produce on green litter decomposition, decomposer 
communities and nutrient mineralization. This study is part of the Canopy Trimming Experiment 2 
performed by the Luquillo LTER at El Verde Field Station, Puerto Rico. For this, three blocks (A, B and C) 
were selected, in each block two 20m x 20m plots were located, one plot was control and one Canopy 
opening + debris deposition (Trim+Debris). Each plot was subdivided into 16 sub-plots, from which three 
sub-plots (5m x 5m) were randomly selected. In each subplot, litterbags with different mesh sizes were 



P a g e  22 | 88 
 

placed. This experimental design represents 3 blocks x 2 plots/block (1 trim/ 1 control) x 3 subplots x 3 
litterbag mesh sizes x 4 collecting times, for a total of 216 litterbags. Each of these litterbags were used 
as the sampling unit. In each one, decomposer fauna and nutrients were measured. Decomposer fauna 
were retrieved using Berlese Funnels and mineralized nutrients were quantified using WesternAg PRS 
probes. Preliminary results suggest significant differences in abundance of decomposer fauna and in 
available nutrient concentration between trim and control plots, and among litterbags mesh sizes. For 
example nitrogen and phosphorous were significantly higher in trim plots and in large mesh litterbags. 
Also, decomposer arthropod abundance was higher in large mesh litterbags. These results suggest that 
when all decomposer arthropods are present, available nutrients are higher. These results will be 
further analyzed, and interpreted in the context of food web dynamics. 
Synthesis and characterization of highly biocompatible Graphene Oxide Quantum Dots 
 
Ortiz Santiago, Joed, Universidad del Turabo, School of Sciences and Techology, Gurabo, Puerto Rico; De 
Jesus Carrasquillo, Reynaldo, Universidad del Turabo, School of Sciences and Techology, Gurabo, Puerto 
Rico; Cunci, Lisandro, Universidad del Turabo, School of Sciences and Techology, Gurabo, Puerto Rico            
 
Graphene Oxide Quantum Dots (GOQD) is a nanomaterial produced by a strong acid reaction in which 
carbon-based nanoparticles are exfoliated. GOQD have a size of ca. 10 nm, which have the potential to 
serve as a fluorescent agent for drug delivery and tumor detection. Their color depend on their size with 
bigger nanoparticles emitting lower energy photons. Also, GOQD exhibit high biocompatibility in 
mammal cells. Our work is focused on optimizing the methodology of the synthesis of this material to 
obtain a higher yield while characterizing their physical and chemical properties. In order to achieve this, 
we have made modifications to the synthesis changing the time as well as the acids used. The material 
obtained was exposed to a UV Lamp to confirm their fluorescence. A microplate reader was used to 
characterize their fluorescence using emission wavelengths ranged between 350 and 790 nm, showing a 
constant fluorescence peak at 550 nm. Raman spectroscopy was used to verify the completion of our 
synthesis, X-ray Diffraction was used to confirm the structure and purity of the sample, and the Atomic 
Force Microscopy was used to confirm the particle size. Our synthesis lasted an average of 4 hours 
approximately, reducing the production period from 4 days. 
 
Ground-water levels in Puerto Rico, 1977 to 2916 
 
Richards, Ronald T., Universidad del Este and University of Puerto Rico at Ponce, Science and Technology 
and Chemistry-Physics, Carolina and Ponce, Puerto Rico              
 
Ground water provides about 15 of the water used in Puerto Rico. The United States Geological Survey 
has on the Internet data from 80 non-pumping observation wells in Puerto Rico that have 100 or more 
water levels. Data are normally collected at a rate of about 10 per year which means these stations have 
been visited for a decade or more. The total number of water levels is 15 191. The estimated cost of 
collecting this data is about 2.4 million dollars. These data were used to create an index of ground-water 
levels in Puerto Rico for the years 1977 to 2016. For each station, the lowest water was given a zero and 
the highest a 100, all other water levels were prorated. For each month, the average of all stations with 
data was calculated. The index is the three-month running average of the monthly values. Subindexes 
were calculated for the North Coast Limestone aquifer, the South Coastal Plain, and Rest of Puerto Rico. 
The first two are the two most important aquifers of the island and the third category is everything else. 
The index is M-shaped, it rises from 1977 to 1985, falls until August 1994, rises until October 2011, and 
then falls until 2015. The two low points of the index coincide with periods of water rationing in the San 
Juan metropolitan area. Most people think that ground-water levels are falling everywhere in the world 
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and yet in Puerto Rico, over 40 years, the index is rising and the rise is significant. All of the subindexes 
have significant rises except the SCP. The heavy rains that recharge the aquifer are often accompanied 
by surface events that kill people and damage property. During 8 of the 15 months with the largest rises 
in the ground-water index, there was a federal disaster declaration. In 1985, heavy rains killed 180 
people, including the Mameyes landslide in Ponce, and the index rose 9.7 points, the 15th largest rise. In 
1998, Hurricane Georges destroyed 3 percent of all homes in Puerto Rico and did 2 billion dollars in 
damage, the ground-water index rose 12.7 points for the fifth largest rise. In environmental science, 
many natural events have both negative and positive aspects. 
 
Synthesis and microscopic identification of structure 
 
Rios, Agustín, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, Puerto Rico;               
 
The carbon dioxide capture and storage is of great importance in reducing the greenhouse effect. The 
adsorption of this gas in a solid porous surface is one alternative in reducing its presence in the 
atmosphere. With the interest in reducing the Carbon dioxide our Material Science group is engaged in 
the synthesis of meso-porous material with high storage capacity. To carry out this goal we have 
synthetized more than sixty Metal Organic Frameworks (MOF) using different divalent and trivalent 
metal such as Sr, Cd, Zn, Cr, Al and Ce among others as the metal host. The organic ligand used were 
dicarboxylic acid from two to ten carbon atoms including acid with other functional groups such as 
hydroxyl, amino and aromatic rings. The variation of the metal host and ligands provides a variety in the 
topology of the MOF and its crystalline structure and storage capacity. These nobel compounds shows 
high thermal stability. The opportunity of tailor made of these MOFs represents a challenge to synthetic 
chemist. Others applications of the MOFs will be discuss. 
 
Electrochemical impedance spectroscopy as a leap forward in the detection of Dopamine using Carbon 
fiber microelectrodes 
 
Rivera-Serrano, Nilka, Universidad del Turabo, School of Sciences and Technology, Gurabo, Puerto Rico; 
Fuster, Christian, Universidad del Turabo, School of Science and Technology, Gurabo, Puerto Rico; Colon 
Rodriguez, Joanisse, Universidad del Turabo, School of Sciences and Technology, Gurabo, Puerto Rico;  
Jimenez, Carlos, University of Puerto Rico, Medical Sciences Campus, Department of Physiology, Rio 
Piedras Puerto Rico ; Cunci, Lisandro, Universidad del Turabo, School of Sciences and Technology, 
Gurabo Puerto Rico     
 
Electrochemical Impedance Spectroscopy was used for the first time for the detection of dopamine, 
demonstrating its potential to provide a leap forward in the detection of neurotransmitters. For the past 
30 years, Fast Scan Cyclic Voltammetry and Chronoamperometric techniques have been used without 
major advances in temporal resolution and sensitivity. The limit reached in detection times has stopped 
the progress of studying faster processes. The use of Electrochemical Impedance Spectroscopy has the 
potential to revolutionize the measurement of neurotransmitters in the field of neuroscience. In order 
to show a proof-of-concept, four potentials were chosen from 0.0 to 0.8 V vs Ag|AgCl to demonstrate 
the detection of dopamine without the need of its oxidation. We used Electrochemical Impedance 
Spectroscopy to measure different concentrations of dopamine ranging from 1 to 500 nM. Moreover, 
the capacitance of the microelectrodes surface was found to decrease due to dopamine concentration. 
The effect of dissolved oxygen and electrochemical oxidation of the surface in the detection of 
dopamine was also studied. The results confirmed that the dopamine can be detected at very low 
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concentrations (1nM) and frequencies up to 50 KHz. This results open the door for faster measurements 
of neurotransmitters in real time with the potential of oversampling and increased sensitivity.  
 
Characterization and assessment of pharmaceuticals and personal care products and endocrine 
disrupting compounds in a Puerto Rico’s drinking water supply 
 
San Miguel, Lisbeth, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, Puerto 
Rico              
 
The widespread detection of pharmaceuticals and personal care products (PPCPs) and endocrine 
disrupting compounds (EDCs) in water environments has been a serious concern suggesting 
conventional sewage treatments are ineffective for their elimination. This research focused to 
determine the occurrence, concentration and seasonal variations of ibuprofen, caffeine, triclosan, 
sulfamethoxazole, and 17α-ethinylestradiol in raw and drinking water. Samples were collected at eight 
sites in a gradient of 34.10 km along the Rio Grande de Loíza under low and high flow (n=40). After 
performing solid phase extraction and gas chromatography mass spectrometry, the presence of target 
compounds in the basin was identified, except at the control point. Caffeine and triclosan were detected 
in low concentrations, (R=0.6404 to 6.6717 µg/L) for low flow season, and present less than the lowest 
calibrator (PLC) to 0.7441 µg/L for high flow season. The Spearman correlation indicated caffeine was 
not affected by the season variation (r=0.291; p-value=0.415). Triclosan values were in the range of 
0.0622 to 2.0847 µg/L in low flow season, and 0.2858 to 1.2117 µg/L in high flow season. The correlation 
test demonstrated triclosan is apparently affected by seasonal variations (r=0.915; p-value=0.038). 
These two results could be indicators of the presence of other PPCPs and EDCs in aquatic environments 
in Puerto Rico. In drinking water, only triclosan was detected (R=0.2858 to 0.3726 µg/L), suggesting 
conventional wastewater treatment plants and drinking water treatments are not efficient in removing 
PPCPs. The findings could help prioritize research to respond to perceived risks, and to develop 
appropriate management technologies and policies for these compounds in the environment. This 
research provides technical information relevant for the development of water quality standards and 
public policies by state and federal agencies. 
 
Antibotic activity by microbes at the San Juan Bay Estuary System 
 
Sang-Laboy, Brian, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, Puerto 
Rico; Morales-Feliciano, Abisrael, Universidad del Turabo, School of Natural Sciences and Technology, 
Gurabo, Puerto Rico; Pérez-Jiménez, Jose R., Universidad del Turabo, School of Natural Sciences and 
Technology, Gurabo, Puerto Rico          
 
This study analyzed the biodiversity present in the Bay San Juan Estuary is a system of interconnected 
lagoon and channels that flow into the Bay. Throughout this ecosystem, the water column receives 
discharges from natural sites, houses, and commercials facilities that have compromised its quality. 
Thus, the estuarine system harbors challenges among diverse microbes. Our objective is to isolate 
bacteria from the San Juan Bay Estuary that exhibits antimicrobial activity. Water samples were 
cultivated in Tryptic Soy Agar plates aiming for dense cultures. Bacterial exhibiting inhibition zones were 
isolated and characterized according to morphology, selected biochemical tests, and 16S rDNA 
sequencing. Antimicrobial activity was demonstrated by inhibition zone in concurrent cultivation with 
reference stains. The collections of forty-nine bacteria were isolated with antimicrobial activity. 
However, these are halotolerant stains, Gram-positive rods, producing catalase, and unable to reduce 
nitrate. Most of the antimicrobial activity was detected against Pseudomonas putida, Enterococcus 
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raffinosus, Staphylococcus epidermidis, Bacillus subtilis, and Lysobacter antibioticus. The twenty-six 
isolated were able to inhibit the growth of four reference stains. Sequencing of the 16S rDNA 
demonstrated the presence of three Alcaligenes strains, Bacillus sp., Achromobacter sp. and 
Psedomonas sp. The 16S rDNA is being sequenced for additional bioprospects. The potencial of these 
microorganisms to produce useful antimicrobial compounds is great and must be better explored. 
 
Implementation of archival light-level geolocator technology on a migratory bird in Puerto Rico: The 
intersection of Geosciences, Technology and Conservation 
 
Schaffner, Fred C, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, PR; 
Rodríguez-Colón, Ivelisse, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, 
PR  
 
The effective conservation of long-distance migratory birds requires the identification and protection of 
the birds, nesting habitat as well as their stop-over and wintering habitats. This project provides the first 
implementation of archival light-level geolocator data logger technology by a Puerto Rican institution to 
study the migratory connectivity of Neotropical migratory birds in Puerto Rico and compliments existing 
information derived from banding returns and stable isotope analyses to determine the geographic 
origins in North America of birds that occur in Puerto Rico during the non-breeding seasons. We apply 
this technology, only recently made available to the general public, to help establish the specific 
intercontinental migratory connectivity of the 15-20 g Northern Waterthrush (Parkesia noveboracensis), 
a species breeds in North America and passes the winter in the Caribbean, Central and South America. 
We deployed 40 data logger on Northern Waterthrushes at Jobos Bay in Salinas, Puerto Rico in coastal 
dry forest habitat from September 2015 through April 2016 as birds wintered in Puerto Rico and 
prepared for their return to nesting grounds in North America. This report provides a preliminary 
analysis of the results obtained from the data loggers recovered from birds that returned to Puerto Rico 
from September 2016 through February 2017. 
 
Bioprospecting for bacterial xylose-fermentation among contrasting ecosystems 
 
Serrano-Torres, Luis E., Universidad del Turabo, Escuela de Ciencias Naturales y Tecnología, Gurabo, 
Puerto Rico; Rodríguez-Santiago, José A., Universidad del Turabo, Escuela de Ciencias Naturales y 
Tecnología, Gurabo, Puerto Rico; Millán-Díaz, Karin M., Universidad del Turabo, Escuela de Ciencias 
Naturales y Tecnología, Gurabo, Puerto Rico;  Pérez-Jiménez, José R., Universidad del Turabo, Escuela de 
Ciencias Naturales y Tecnología, Gurabo Puerto Rico       
 
Globally, energy needs have pressured the quality and availability of air, water, and plant feedstock. 
There is an urgent need to produce energy without depleting nonrenewable resources. The source of 
biomass for ethanol production has brought controversies and innovation to the biofuel research. 
Lignocellulosic waste, resulting from food and forestry industries, is considered an alternative source for 
bioethanol that protect the environment and is neutral to feedstock. Since xylose forms much of the 
lignocellulosic material, it is important to find efficient ways to convert this sugar into ethanol, such as 
fermentation by bacteria, fungi or yeasts. Bacteria models are considered more versatile than yeast and 
manageable than fungi. The objective of this study is to isolate bacteria, across contrasting ecosystems, 
capable to convert xylose into ethanol by fermentation. Samples were collected from soils subjected to 
sustainable agriculture practices. General bacterial fraction was cultivated in general media. Isolates 
were tested on a reformulated media for xylose fermentation. Putative xylose-fermenting bacteria were 
characterized by Gram stain, catalase test and 16S rRNA gene sequence. Over one hundred bacteria 
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demonstrated xylose fermentation. Among them, 16S rRNA sequencing provide close homologes to 
Pseudomonas putida, Citrobacter sp., Enterobacter sp., Burkholderia cenocepacia, Klebsiella 
pneumoniae, Stenotrophomonas sp., Bacillus sp.,Klebsiella oxytoca, Alcaligenes faecalis, Enterobacter 
aerogenes. Thus, diverse bacteria were found capable of fermenting xylose among contrasting 
ecosystem. The research will continue on completing characterization of the collection, including 
kinetics for ethanol production. Ultimately, fittest strains will be tested for upscale ethanol production. 
 
Isolation and cultivation of Pyrodinium bahamense var bahamense 
 
Soto Nieves, Noemí, Universidad Metropolitana, School Science and Technology, San Juan, Puerto Rico; 
Carrasquillo Rodriguez, Jake W., Universidad Metropolitana, School Science and Technology, San Juan, 
Puerto Rico    
 
Pyrodinium bahamense var bahamense is a dinoflagellate localize at the Atlantic Ocean. This 
dinoflagellate displays bioluminescence in the sea after agitation and in Puerto Rico is used as a major 
tourist attraction in Laguna Grande in Fajardo, Mosquito Bay at Vieques and La Parguera in Lajas. 
Recently, we are having low bioluminescence at these bays, but no cultivation tools are delineated to 
culture and study the possible causes of this phenomenon. We propose to develop a methodology to 
isolate and cultivate P. bahamense var bahamense in-vitro. The dinoflagellate will be extracted from 
Laguna Grande in Fajardo and concentrated using a series of filtration steps with several meshes with 
diameter within 10 to 56 µm. The sample will be observed in a dissecting microscope and with pasteur 
pipette single cell P. bahamense var bahamense will be isolated and transferred to a 96 wells plate. 
Artificial sea media and ocean autoclaved water supplemented with different vitamins will be used to 
identify the proper cultivation condition. The completion of this project will provide valuable 
information for in-vitro characterization of P. bahamense var bahamense. 
 
Fungal diversity in green litter decomposition in a hurricane experiment 
 
Velazquez Cruz, Johnathan, Universidad del Turabo, School of Natural Sciences and Technology, Caguas, 
Puerto Rico; Cantrell, Sharon A., Universidad del Turabo School of Natural Sciences and Technology, 
Caguas, Puerto Rico; Moreno, Ivia, Universidad del Turabo, School of Natural Sciences and Technology, 
Caguas, Puerto Rico            
 
Hurricanes generate disturbances in forests such as canopy opening, fallen trees and leaves which in 
turn alter physicochemical characteristics of the habitat, as well as, decomposer activity. Litter 
decomposition depends primarily on the interaction among climate, litter quality and biota; as a 
consequence any change in habitats will result in changes in these factors. Identifying the changes in the 
fungal community structure in soil and forest floor litter can help understand the factors that influence 
ecosystem recovery. This study is part of the Canopy Trimming Experiment 2 performed by the Luquillo 
LTER at El Verde Field Station. For this, three blocks (A, B and C) were selected, each with two plots of 
20m x 20m, one plot was used for control and the other was subject to canopy opening and debris 
addition (Trim plus debris). In each subplot, litterbags with different mesh sizes (small, medium and 
large) were placed. This experimental design represents 3 blocks x 2 plots/block (1 trim+debris/ 1 
control) x 3 subplots x 3 litterbag mesh sizes x 4 collecting times (3, 5, 12 and 24 weeks), for a total of 
216 litterbags. A pool sample for each mesh size from the 3 subplots/per plot/time was obtained for 
DNA extraction. DNA was extracted using Power Soil DNA Isolation kit from MoBio. The TRFLP technique 
was used to obtain the profiles of the fungal communities of each sample using the fungal ITS region. 
The diversity between samples was analyzed using NMDS and UPGMA Cluster analysis using the Bray-
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Curtis similarity index. Two way Permanova shows significant differences in fungal communities 
between blocks, control and trim plus debris, and mesh size. No significant differences were observed 
through time. In general the diversity of fungal communities increase in the trim plus debris treatment. 
This increase is mainly due to the addition of detritus which increases soil moistures. Fungi are the main 
decomposers of detritus in the forest floor and the effect of natural disturbances such as a hurricane on 
leaf litter microbial communities will help us understand how litter decomposition might be affected. 
This one component of a larger study that is analyzing the interaction between arthropods, 
microorganisms, nutrient mineralization and disturbances. 
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Business and Entrepreneurship 
 
What celebrities and brands snapchat about? Uses, gratifications, and engagement 
 
Alvarado, Yanitzary, Universidad del Este, Social and Human Sciences, Carolina, Puerto Rico; Gomez, 
Lina, Universidad del Este, Social and Human Sciences, Carolina, Puerto Rico; Bernabe, Kasim, 
Universidad del Este, Social and Human Sciences, Carolina, Puerto Rico;  Melendez, Lourdes, Universidad 
del Este, IEN Business School, Carolina Puerto Rico  
 
Snapchat is currently one of the most popular social media platforms with approximately 158 million of 
active users per month (Statista, 2017). Statistics indicate that Snapchat has a potential reach of at least 
41% of the population aged 18-34 in the United States (Snapchat, 2015). Snapchat is a mobile platform 
where users can share content, such as images and videos, with a time limit of 10 seconds individually, 
or for all of their contacts for 24 hours. In spite of its growing use and acceptance, little is known about 
how it is used for communication and engagement, especially among brands and celebrities, which are 
two of the most important content creators on social media. It is important to analyze how celebrities 
and brands are snapping real-time content with followers and fans. In line with this idea, the aim of this 
research is to explore, analyze, and compare how brands and celebrities use this social platform to 
promote engagement, communication and mobilization in their followers, including which are the 
motivations for posting snaps and the gratifications they received. This study performed a quantitative 
content analysis of 400 snaps (200 for brands and 200 for celebrities), using different variables for 
analysis such as supportive resource (text, filters, lenses, etc.) purpose of the snap (information, 
branding, entertainment, etc.), topic (events, product placement, and promotion), uses and 
gratifications (showing affection, personal experiences, and sharing news), among other. A sample of 
nine celebrities (actors/actresses, reality TV stars, TV personalities, DJs, and singers), and eight brands 
(ecommerce industry retail, beauty, food/beverage, industrial machinery, and travel) were chosen. 
Findings show that celebrities use Snapchat for promoting entertainment content (79%) while 
companies presented a mixture of entertainment (31%) and branding (30%). Both celebrities and brands 
are making connections with fans and showing inclusion. Celebrities mostly used Snapchat for passing 
time and they received the gratification of engaging with fans in their day-to-day life. Brands used it also 
for passing time in an entertaining way (making creative stories that persuade and remind us of their 
product/service) and at the same time for relationship maintenance. Findings help organizations to 
comprehend which different patterns are the most employed for engaging and empowering fans and 
followers in Snapchat. REFERENCES Statista. (2017). Number of daily active Snapchat users from 1st 
quarter 2014 to 4th quarter 2016. Retrieved from: 
https://www.statista.com/statistics/545967/snapchat-app-dau/ Snapchat (2015). Ad products. 
Retrieved from: https://www.snapchat.com/ads 
 
A look into the Dimension of Psychosocial Wellbeing of Healthcare Industry Employees 
 
Echevarría Alicea, Kyria E., Univeridad del Este, IEN Business School, Carolina, Puerto Rico; Santiago 
Ortega, Rosaliz, Universidad del Este, IEN Business School, Carolina, Puerto Rico            
 
A series of studies carried out during the last decade show that there is an increasing association 
between employee wellbeing and its gender (Echevarría & Santiago, 2016). Occupational wellbeing is 
based in the quest to improve employee activities, while promoting the social wellbeing of individuals 
and their families. In companies, employees constantly carry out different activities over long periods of 
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time, resulting in exhaustion of their physical and mental resources over the years (Dominguez, 2011). 
The social life of the human being is constituted by his expectations, planning, interpersonal 
relationships and even the satisfaction of basic needs. Failure to acknowledge these entities can 
generate discomfort and put at risk the quality of life of the individual (Beleño, Crissien, Silvera & Uros, 
2014). The purpose of this research is to see what relationship exists between the dimensions of 
psychosocial wellbeing in the healthcare industry employees according to their gender and also, to 
explore which of the dimensions of psychosocial wellbeing (integrated by affects, competences and 
expectations) influences more on the employee's wellbeing by gender. The research was carried out 
with a non-experimental, quantitative and a snowball sampling design. To collect the data, we used the 
questionnaire of General Labor Wellbeing (Blanch, Sahagún, Cantera & Cervantes, 2010). The population 
used was obtained from the social network of Facebook. One member of this network was selected with 
278 existing contacts. The estimated sample of this population should be 162 contacts, with a margin of 
error of 5% and a 95% confidence interval. Participants in this research were employees, supervisors, 
and senior executives who worked in the healthcare industry. A total of 146 questionnaires were 
answered. A factor analysis, descriptive analysis and T-test analysis were performed. The alpha values 
for the General Work Wellbeing instrument, that has 55 components, was 0.974. According to Gliem, J. 
& Gliem, (2003) to evaluate Cronbach's Alpha coefficients a value greater than 0.70 is acceptable. The 
results showed that there is no statistically significant relationship between the dimension of 
psychosocial wellbeing and gender in the health industry. There was also no statistically significant 
relationship between the dimension of psychosocial wellbeing (integrated by affects, competencies and 
expectations) that influenced employee wellbeing and gender. 
 
The organizational innovation and human resources 
 
Fontánez Delgado, Miguel A., Universidad del Turabo, Empresarismo, Gurabo, Puerto Rico              
 
The objective of this research is to develop a conceptual model that measures the impact of 
organizational innovation on companies. The model integrates knowledge management theory and 
constructs; knowledge management, organizational culture, effective leadership and organizational 
communication, to achieve innovation. The technological innovation and transformational leadership 
are extensively reviewed in the literature, however, there is little research on possible guidelines for 
monitoring organizational innovations. One of the main objectives of the study is to incite a culture of 
change with an effective employee disposition. The efforts of this research will be directed to discover 
the factors or elements that incite a positive behavior towards the organizational innovation. He tools 
will be developed that the leaders in charge of the process must establish through a cordial process 
integrating the employees and collaborators. In this way, it would be possible to implement the 
standards or expected requirements on which would generate a benefit for both the internal customer 
and external customer. As part of the design process, it is evaluated using an online survey for two 
reasons, availability can already reach more people and the low cost of its use. The sample would be 
taken between; employees, management personnel and their business partners. The questionnaire is in 
the development stage. At the end of the research process, we wish to contribute to the development 
of a suitable methodology to implement organizational innovation. 
 
El impacto de la privacidad de los usuarios en la persistencia de publicación de información personal 
en las redes sociales 
 
González-Carril, Edwin Enrique, UPR-Aguadilla, Centro de Tecnología Educativa en Multimedios (CETEM), 
Aguadilla, Puerto Rico               
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The objective of this research was to measure the factors that influence of user’s persistence intention 
in publishing personal information through social networks in the geographical regions of North 
America, South America, Central America and Caribbean, Africa, Europe and Asia. A sample of 454 active 
users in online social networks and structural equation modeling (SEM) was used to validate a research 
model. The research concluded that confirmation, relationship building, perceived enjoyment, perceived 
satisfaction, and privacy concern are a factors that impact the persistent intention to publish personal 
information of users through online social networks. Users' behavior in disclosing their personal 
information is different in the countries of Africa, Europe and Asia, compared to those in Central 
America and the Caribbean, as well as users who are between 21 and 36 years old compared to people 
are between 36 and 65 years old. 
 
Explaining why users risk their confidentiality in exchange for cloud access 
 
Guzman Rodriguez, Emmanuel, Universidad del Turabo, Business School, Gurabo, Puerto Rico; Medina 
Sánchez, Enrique, Universidad del Turabo, Business School, Gurabo, Puerto Rico; Ojeda Castro, Ángel, 
Universidad del Turabo, Business School, Gurabo, Puerto Rico            
 
The public cloud is an open access hardware accessible through the internet. On this research the PC is 
delimited on hard-drive resources. Dropbox is a popular example for a free online hard-drive resource. 
The authors has found that PC’s are a business model that monetize its user’s information in exchange 
for non-monetary assets. Public Cloud popularity is a continuous trend that has not reached its climax; 
hence, it is important to research why PC users risk their information in exchange for online hardware 
access. The research problem is to explore user’s rationality for taking a high confidentiality risks in 
exchange for open access hardware. The original Prospect Theory of Kahneman and Tversky (1979) is 
used to explain users’ rationality on using the PC. The theory provides an excellent framework to explain 
and even predict future customer behavior based on three criteria: customers has a certain trust on the 
provider, the risk involved is not explicit, and the risk is not related with the desired outcome. The 
research results were that users’ rationality depend on their perception of the desired outcome. If the 
desired object is guarantee, users’ are willing to accept a high confidentiality risk in exchange for free 
online resources. The research is supported by an exploratory framework, empirical evidence is 
necessary for the validation of a new theory. 
 
Desempeño financiero bajo el sistema de contabilidad de costo “lean” 
 
José A. Sánchez Ríos, Universidad del Turabo, Escuela de Estudios Profesionales, Gurabo, P. R.; Pedro 
Ortiz Santos, Unicversidad del Turabo, Escuela de negocios y Empresarismo, Gurabo, P.R.;  ,            
 
Lean operational philosophy promotes efficiency and effectiveness in manufacturing processes or in the 
value chain of the company. Based on non-financial strategies and metrics, studies indicate that cost 
reductions and improvements in productivity and quality are achieved. However, the validation of these 
results, using the financial metrics of the financial reports is yet to be confirmed. This exploratory design 
study intends to evaluate the effect on financial performance in companies that adopted lean strategies 
in processes or manufacturing. Based on the ten dimensions of lean production developed by Shah & 
Ward (2007), the aim is to establish equivalences in financial metrics; to examine the effect of financial 
performance. The expected result of the study is that results based on financial metrics are favorable in 
companies that have adopted lean philosophy and strategies. This in turn, would be consistent with 
studies with non-financial metrics.  
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Identification of service innovation dimensions in Puerto Rico Credit Unions 
 
López González, Evelyn, Universidad del Turabo, Escuela de Negocios y Empresarismo, Gurabo, Puerto 
Rico               
 
The service sector is said to play an increasingly important role in today’s economy. It accounts for about 
two thirds of employment and Gross Domestic Products (GDP) both in Europe and internationally. The 
investigation proposal will examine how service innovation in Puerto Rico Credit Unions (service firms) 
is, could or should be managed and organized. The Credit Unions are financial institutions that operates 
in a competitive world in which innovation is a key factor for creating competitive advantage and even 
for survival. In service organizations, the identification of the conceptual framework of service 
innovation, improves performance of the organization and creates core competencies for achieving 
competitive advantage through the service development, which is crucial for survival and maintaining 
competitiveness in the financial markets. The financial institutions in Puerto Rico are threatened by 
global competition, regulation effects, new technologies, the high expectations and choices of 
consumers, increase in unemployment rate, emigration and economic crisis. Of these threats arises the 
need to realize innovations in services that strengthen their competitive advantage and promote the 
satisfaction and loyalty among their consumers. The importance of developing this research is the need 
to develop a service innovation model that promotes the systematic innovation process of products and 
services. In addition the service innovation topics is part of the service research priorities agenda of 
2015. This is a conceptual research that integrates a Six Dimensional Service Innovation Model of Hertog 
(2010) that will be empirically validated among managers of Puerto Rico Credit Unions. The conceptual 
model has the fallowing six dimensions: new service concept, new customer interaction, new value 
system or new business partners, new revenue models, new service delivery system (organizational 
component) and new service delivery system (technological component). The research will be 
implemented as a quantitative study, which involved the collection of data through a questionnaire. The 
targeted sampling will covered managers of Puerto Rico Credit Unions. The results of this investigation 
can be used for the understanding of service innovation for new service design and the development of 
competitive service strategies in the financial institutions system. Keywords: Innovation, service 
innovation and service innovations dimensions 
 
The importance of knowing the consumer behavior in the development of online social media 
strategies 
 
López González, Evelyn, Universidad del Turabo, Escuela de Negocios y Empresarismo, Gurabo, Puerto 
Rico; Flecha, José, Universidad del Turabo, Escuela de Negocios y Empresarismo, Gurabo, Puerto Rico; 
Santos Corrada, María de los Milagros, Universidad del Turabo, Escuela de Negocios y Empresarismo, 
Gurabo, Puerto Rico            
 
This research presents a profile of consumers in online social media, establishing their preferences of 
what they see and share with others, in addition to evaluating the impact of communication in their 
buying behavior. This research’s importance lies in the growing number of people accessing and 
interacting through online social media, it is a way of interacting with family, friends and businesses. The 
objective of strategic management is to achieve and maintain a competitive edge. Knowing the profile of 
the users of social networks helps the development and implementation of effective strategies that 
contributes to maintain that competitive advantage and the achieving of long-term objectives. 
Strategies have multifunctional or multidivisional consequences and require consideration of external 
and internal factors facing the company. This makes it obligatory for companies to develop strategies 
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that promote a loyal relationship with consumers. The sample size of the investigation consisted of 352 
people over the age of 21 using social media online and we used a questionnaire that was administered 
online. The research results provide important information for the development of managerial 
strategies and support the importance of companies entering into online social media, maintaining 
effective communication with their consumers and promoting their products and services online. It 
highlights how relevant it is to achieve long-term customer relationships through the effective use of 
social media. It was also possible to validate what the theory establishes, that the consumer is the Voice 
of the Web because their opinions and recommendations, which they express through social medias, 
influence other consumers’ behavior. Keywords: social media, consumer, strategy 
 
Women Facing the Glass Ceiling in Family Businesses in Puerto Rico 
 
Marcano, Leila, Uiversidad del Turabo, Escuela de Negocios y empresarismo, Gurabo, Puerto Rico; Ortiz, 
Maribel, Universidad del Turabo, Escuela de Negocios y Empresarismo, Gurabo, Puerto Rico; Dones, 
Virgin, Universidad del Turabo, Escuela de Negocios y Empresarismo, Gurabo, Puerto Rico           
 
Already contributing 11% of the Gross Domestic Product and 17% of the Net Domestic Product, and 
representing 3% of the labor force, family businesses in Puerto Rico could aspire to becoming an 
important force in the much-needed economic development of the island. As it happens with most 
businesses, certain tendencies or phenomena could arise and affect its operation and management. This 
is the case with the Glass Ceiling. For purpose of this research, and as defined by the Federal 
Commission of the Invisible Barrier, the Glass Ceiling is composed of three kinds of barriers: social, in-
house, and external (government). This is an exploratory and qualitative research that aims to 
determine if gender, most specifically being a woman, has a negative impact on the likelihood of 
occupying executive roles, such as the Executive Director position in a family business. Furthermore, this 
research aims to assess if the women affected by the Glass Ceiling in family businesses are actually 
aware of this impediment. So far, the results of the interviews that have been already conducted 
confirm that the Glass Ceiling exists in family businesses in Puerto Rico. These interviews also allowed 
patterns, profiles, and certain behaviors to be identified among the women who participated. The 
behavior identified gave insights on how the women interviewed managed the challenges they faced at 
work and how they reacted to their working environment. 
 
Electronic vote: A look to the future through the theory of planned behavior 
 
Ocasio Velazquez, Monica, UNE-Barceloneta, IEN, Barceloneta, Puerto Rico; Igartua, Marie B., UNE-
Barceloneta, Educacion, Barceloneta, Puerto Rico; Rosario, Wanda, UNE-Barceloneta, IEN, Barceloneta, 
Puerto Rico;  Correa, Griselda, UNE-Barceloneta, IEN, Barceloneta Puerto Rico        
 
Technological advances have prompted the current generation to be increasingly adjusted with new 
technology. Therefore, new emerging technologies have made that the majority generations adopt and 
/ or accept the electronic voting. However, the expansion and growth of cloud computing storage raises 
concerns about security and privacy of information. This study was divided in two parts one is the 
questionnaire and the second parts was electronic voting. For measurement the first part of this study 
we used a path analysis was performed to examine cloud technology adoption. Our findings 
demonstrate that the perceived risks and subjective norms (i.e., advertisements, friends, and social 
norms) have effect of the in electronic voting technology. 
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The effect of asynchronous communication tools on online statistics courses 
 
Ojeda, Angel, Universidad del Turabo, Business and Entrepreneurship, Gurabo, Puerto Rico; Juan Valera, 
Universidad del Turabo, Business and Entrepreneurship, Gurabo, Puerto Rico         
 
The growing demand for online learning that comes from both non-traditional students and traditional 
students on campus, colleges and universities; they must provide a platform for the synchronous 
learning. In addition, institutions are increasingly interested in offering online conferencing and 
collaboration capabilities in real time, so that all organizations will have to innovate (Blackboard Inc, 
2016). The interaction and communication are necessary conditions for learning (Osorio, 2013). 
Production of an interaction requires knowing the implementation of effective and efficient tools 
asynchronous communications (forum, blogs, wikis, and emails) and synchronous communications 
(teleconferences and chat) to generate a suitable environment for the creation of knowledge. Research 
indicates that synchronous communication reinforces the interaction at work, socioemotional 
relationships and personal interactions (Neumann, 2009). On the other hand, synchronous 
communication reinforce personal involvement, increasing motivation (Hrastingki, 2008). The objective 
of this research is to analyze and document the effectiveness of the tool through the Online Learning 
Management and Collaboration System, based on the results of the implementation of independent and 
dependent variables. A non-random sample of 33 graduate students, who attended online statistics 
courses. The study measured five independent variables and a dependent variable. Independent 
variables consisted of teaching resources, virtual environments, communication strategies, Learning 
Management System and assessments. The dependent variable consisted of measuring the acquired 
knowledge. Each of the 33 participants were exposed to the following experiences: 26 evaluation 
activities and 8 evaluation activities for a total of 34 activities. The evaluations were multiple-choice, 
while the tasks were the development of exercises and problem solving. The students were trained in 
the use and management of software called Mega-Stat so they could compare their results manually 
with the results found with Mega-Stat. Were active participants in the course for a period of 8 weeks. 
The course instructor was explaining the course content synchronously with students once per week (2 
hours) during 8 weeks for a total of 32 contact hours. Synchronous communication is critical to student 
retention and success. The possible lack of educational resources can be covered by the interventions of 
synchronic activities carried out by the professor. A high participation of students in the activities of 
asynchronous and synchronous communication allows a constant connection between the student and 
the professor, creating a permanent motivation of the student. Communication through the tools of 
technological communication produces a collaborative learning of quality in distance learning. 
 
A strategic alliance between data mining, business intelligence and knowledge management theory to 
empower the Small and Medium Enterprises (SMEs) with tools used by successful organizations. 
 
Perez Mercado, Sergio, Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, 
Puerto Rico               
 
The main problem faced by SMEs is the lack of Business Knowledge (Hernandez 2007). The general 
purpose for this qualitative investigation is to develop a conceptual framework that integrates the 
process of Data Mining, Business Intelligence and Knowledge Management theory. It is seeks to 
empower the SMEs with business knowledge tools generally used by successful corporations. This study 
proposes that constructive relationship between organizational theories and technology tools provides a 
support for decision making, generating business success. The variables used for this conceptual 
framework are; Management Scope, Data Storage, Data Mining, Business Intelligence, Knowledge 
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Management and Business Success. This study reviewed 15 articles from 2006 to 2016 where positive 
relationships were found between the variables proposed in this conceptual framework. The result of 
this research suggests that this conceptual model will greatly solve the primary problem faced by SMEs. 
It is strongly suggest evaluating this framework with a quantitative investigation. 
 
Online human resources recruitment 
 
Rivera Nieves Emanuel, Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, 
Puerto Rico; Martinez Bezares Janice A., Universidad del Turabo, School of Business and 
Entrepreneurship, Gurabo, Puerto Rico; Ojeda Castro Angel M., Associate Professor, Management 
Information System, School of Business and Entrepreneurship, Gurabo, Puerto Rico            
 
ABSTRACT: The purpose of this critical analysis is to present an initial conceptual investigation on online 
recruitment and the role of social network sites (hereafter SNWs) during the process. Particularly, the 
aim is to identify if companies use social media sites during their recruitment processes to captivate, 
screen and select applicants. Various elements guided the research: the use of social media site to 
captivate and select applicants; the legal implication of e-recruitment and social network sites screening; 
and the possibility of using e-recruitment as the sole hiring strategy for human resources professionals. 
Furthermore, the information generated through the literature review, indicates that Job search is one 
of the many reasons why people join and use SNWs, another advantage of SNWs is the ease of 
promoting the company image through e-recruiting shows a more innovative, and flexible strategy that 
may help captivate young talents and passive professional employees with skills that could drive the 
company into the new century, taking full advantage of the constantly evolving technology. 
 
Success in SMEs: Applying knowledge management theory to innovate 
 
Vázquez Rodríguez, Francheska M., Universidad del Turabo, Escuela de Negocios y Empresarismo, 
Gurabo, PR; Pérez Mercado, Sergio R., Escuela de Negocios y Empresarismo  
 
Small and medium-sized enterprises (SMEs) are defined as the business that have 250 and 50 employees 
or less, respectively. According to reports on SMEs, these make up approximately 95% of companies in 
Puerto Rico. That is why laws and incentives have been created to encourage the creation of these 
enterprises, as they are very important in the generation of jobs and the economic development of the 
island. Therefore, the purpose of this research is to create an enterprise model to prove that the 
Knowledge Management Theory (KM) has a significant impact on the success of the SMEs due to 
innovation. In other words, it is intended to establish the KM as a fundamental part in the development 
of innovation that translates as added value in SMEs. Finally, the methodology for this research was 
done by reviewing the literature, through 20 articles that were randomly chosen between the years 
2006 and 2017. 
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Design and Architecture 
 
Encountering Uncanny: The optimal conditions of space and alternate uses of objects to provoke fear 
 
Ana Rebecca Campos, Universidad del Turabo, Escuela Internacional de Diseño y Arquitectura/Dept 
Diseño Industrial y Arquitectura, Gurabo, Puerto Rico               
 
The optimal conditions of space and alternate uses of objects to provoke fear “There is no terror in the 
bang, only in the anticipation of it.” By, Alfred Hitchcock “Architecture is about designing conditions, 
rather than conditioning designs…is about identifying, and ultimately, releasing potentialities hidden in a 
site.” By, Bernard Tsuchumi To disassemble extracts (specific moments) of Alfred Hitchcock suspense 
films to encounter uncanny throughout the optimal conditions of space and the alternate uses of 
objects, with a purpose: to feel suspense. The design of space and the specific/alternate use of objects 
are core related to the story, to provoke emotions. Understanding the essence in the relationship 
between: space and event – object and action - character and emotion, we can position the design of 
space and object as the important elements of cinematography in a suspense film. What are the optimal 
special conditions in Alfred Hitchcock movie to provoke fear/anxiety/suspense? How are objects used 
for ulterior motifs? The uncanny is a feeling of strangeness or a sense of mystery in an especially 
unsettling way. The abstract studies specific disassemble scenes of suspense films to dialogue about the 
spatial characteristics of the moving imagery. How is space involved in the cinema in creating the 
uncanny space? The atmosphere and the pervading tone or moods of a place, situation, or work of art 
are perceived by the characters actively exploring the space and its physical substance. For there to be 
suspense the space has to be honest, there has to be an element that makes the entire action tense, 
that makes the ending of this experience over this space unexpected. Suspense provides the perfect 
atmosphere for surprise. The use of space and objects are core related to the story to provoke an 
emotion. How objects influence our feelings toward the awareness of suspense? The sense of suspense 
rests in identifying strategies of surprise in the design of everyday objects. The chest is not used to keep 
books but for hiding a cadaver; a center table to present the food, as we see in the film Rope by 
Hitchcock. Alternative or hidden use of objects is intended to accentuate emotions of anxiety. The 
object of desire is after all an instrument for murder. 
 
A Guide to the Architecture of Henry Klumb 
 
Betancourt, Humberto, Universidad del Turabo, Escuela Internacional de Diseño y Arquitectura, Gurabo, 
Puerto Rico USA               
 
Henry Klumb (1905-1984) was a German architect who emigrated to the United States in 1927. After 
working with Frank Lloyd Wright (1928-1933) in projects throughout the United States, Klumb moved to 
Philadelphia and partnered with architects Louis I. Kahn, Alfred Kastner and Louis Magaziner. In 1943 he 
was invited by Commonwealth of Puerto Rico Governor Rexford Tugwell to form part of the Design 
Committee of Public Works. In 1945 Klumb decides to leave the Design Committe to start his private 
practice, The Office of Henry Klumb. Klumb’s buildings: churches, houses, housing, factories and the 
Master Plan and major buildings for the Río Piedras and Mayagüez campuses of the University of Puerto 
Rico became prototypes for living and working in a tropical environment. The research project will 
develop A Guide to the Architecture of Henry Klumb. The guide will include all extant built works, their 
physical address and geolocation, significant project dates and information. It will also include 
information on the Henry Klumb Collection, part of the Archivo de Arquitectura y Construcción de la 
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Universidad de Puerto Rico (AACUPR). The guide will be published as a free PDF document to be 
distributed via the website of the AACUPR and the Library of the School of Architecture of the University 
of Puerto Rico. An online Google map accessible from PCs, mobile phones and tablets will complement 
the guide. 
 
OUTreach: Discursive images of Architecture 
 
Crespo Claudio, Yazmín M., Universidad del Turabo, Escuela Internacional de Diseño y Arquitectura / 
Arquitectura, Gurabo, Puerto Rico               
 
The Architecture of the biennales provides a podium for original and groundbreaking ideas and projects 
that underline experiences in our lived contexts. The abstract exhibits the concept and design proposal 
for the US Pavilion at the 2018 Venice biennale by Yazmín M. Crespo Claudio. The US Pavilion at the 
2018 Venice biennale will focus on notions of OUTreach that pertain to encounters in a world that 
seems to have an increasingly difficult time embracing difference. OUTreach assimilates the diverse 
phenomena of our discursive field, emphasizing on disjunction and collision, while aligning disparate 
architecture conditions. Architecture has been able to produce affect-driven political forms that exhibit 
multidirectional perspectives viewed in context with larger political and geographical influences. The 
conceptual framework – OUTreach, provides a space for reconsideration and reflection; a compelling 
platform for architects who want to critically analyze discursive images of architecture. Images that are 
not stationary, but mobile; they are meeting an educational role by raising awareness. The diversity of 
what architects do is better understood through constructed imagery; their articulation of a discourse, 
their legibility and communicative potential and contributions. OUTreach, as a concept, will be seen 
through four topics: Generating Encounters - “If anything is described by an architectural plan, it is the 
nature of human relationships,” Robin Evans. To generate encounters is to provide a place with no 
fences - boundaries. Building Forth Difference - Grounding diaspora is a process of settlement, a sense 
of belonging based on negotiation between the collective memory of home and the responsive 
adaptations to host locals. Architecture that approximates culture appropriates context or simply put 
skin-facades that are designed like you give a damn. Doomed Landscapes - Envisioning “doomed” as far-
reaching implications of a post-apocalyptic, destroyed or damaged landscape. Territories in despair or 
about despair such as a barricade between countries. Ode to… Greatness - Great things die in a great 
fashion. The ideal model for the relationship between architecture and the city is that of transcription, 
yet getting lost in translation. Visitors will reach their own conclusions and poetic answers; whether 
symbolic or instrumental. 
 
Group contextual research as a metodology to identify self-employment opportunities in Puerto Rican 
fashion industry. 
 
Cristiano Carciani, Universidad del Turabo, International School of Design Department of Architecture, 
Gurabo, Puerto Rico; Lucero Cintrón, Universidad del Turabo, International School of Design Department 
of Architecture, Gurabo, Puerto Rico; Carlos Javián Ruiz, Universidad del Turabo, International School of 
Design Department of Architecture, Gurabo, Puerto Rico;  Francisco Crespo, Universidad del Turabo, 
International School of Design Department of Architecture, Gurabo Puerto Rico ; Jaylee Flores, 
Universidad del Turabo, International School of Design Department of Architecture, Gurabo Puerto Rico;  
Norián Ortiz, Universidad del Turabo, International School of Design Department of Architecture, 
Gurabo Puerto Rico  
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Challenged with the evident difficulty of finding employment in the local situation soon after completing 
a Bachelor's Degree in Fashion Design, four undergraduate students decide to take advantage of their 
Senior Design Project by identifying and developing self-employment opportunities. Under the 
mentorship of their two professors, students transform an individual documentary research project into 
a group contextual research aimed at the eventual development of a viable and profitable business for 
their future as short and long term designers. This ambitious project requires the contribution of many 
experts: since innovation and entrepreneurship are not necessarily the knowledge and skills in the 
expertise of their professors, it is necessary to identify and involve a great variety of resources, available 
in the university ecosystem as well as in the professional setting. Due to the limited availability of formal 
academic resources about commercial fashion design in Puerto Rico, the search for more traditional 
bibliographical references is combined with the need for consultation in local and international 
newspapers and magazines, as well as a wide range of field methodologies: talks and conferences, 
discussions and interviews, focus groups and behavioral observation. The research will be carried out in 
two academic phases and a post-academic phase. In the initial academic phase, considered as research, 
students will be dedicated to learning and applying techniques of market analysis to identify a specific 
niche that needs to be addressed, to design an innovative business model which may be applicable to 
that niche and, finally, to define a detailed profile of these potential consumers. At the design stage of 
the second academic phase, the consumer profile (research outcome) will serve as the basis for the 
fashion design students in applying the skills learned during their academic studies by designing and 
prototyping a clothing collection that is achievable in accordance to the identified business model and 
the feasibility and profitability principles. Finally, in the post-academic phase, it is expected that the 
group of designers (already alumni) will have all the necessary elements to face their professional 
practice and move on to the commercial phase of the project, including an eventual collaboration with 
their previous professors and mentors from the institution. 
 
Community participative Architectural design in Buena Vista -Hato Rey - Caño Martin Pena 
 
Eugenio Ramirez Ballagas, EIDA, Architecture Department, Gurabo, Puerto Rico 
 
Community Participative Architectural Design in Buena Vista -Hato Rey - Caño Martin Pena Presented 
by: Arch. Eugenio Ramirez Ballagas, EIDA (Escuela Internacional de Diseño y Arquitectura) Introduction: 
The community of El Caño Martin Peña has been a marginated area near the north coast of San Juan 
consisting of 8 communities, four to the north: Barrio Obrero, Barrio Obrero Marina, Buena Vista 
Santurce y la Península de Cantera, and fout to the south: Israel Bitumul, Buena Vista Hato Rey, Parada 
27 and Las Monjas. Altogether the community consisting of 27,000 residents The problem we face is the 
design of a prototype housing unity capable of satisfying most of the community needs within a 
reasonable budget and a coherent architectural vocabulary. ERERAS aqruitectos, the firm that I lead has 
been commissioned with the task of developing four residential units that can be designed through the 
method of Participative Community Design, as an academic I have approached this task in a four-step 
research program as follows: 1. Conservatory and Round Table Design Ideas with the Community 2. Play 
and learn activity with the community kids six to twelve years’ old 3. Photographic and Collage Essay of 
necessities and Aesthetic preference by the community 4. Architectural model making and space 
capacities with the community These activities will take place during a period of 8 weeks in which all 
work will be documented via a photographic essay and recorded conversations. The expected results are 
of the participative process is the recompilation of different opinions and concepts from the community 
and our task is to tabulate this result and draw reasonable conclusions that can lead to the production 
of a new housing paradigm capable of adapting to most of the necessities of the population of El Caño 
At the end of the study three different proposal will be presented to the community and one will be 
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selected and built. This research could continue in two different phases as the design develops and the 
projects are built and occupied by its residents and verifiable data could be collected form the residents 
regarding the succues of failure of the proposals 
 
Urban catalysis: A landsfill redifined as landscape infrastructure 
 
Luis Pérez Rivera, Universidad del Turabo, International School of Design Department of Architecture, 
Gurabo, Puerto Rico               
 
The need of infrastructure required for the development of the Bechara sector in San Juan, Puerto Rico 
resulted in the impermeabilization of the soil generating a flooding problem in the area and the 
contamination of soil, air, and water bodies. This, added to the establishment of the old landfill of San 
Juan became in primary factors that aggravated this situation. Following the closure of the landfill in 
2000 how to address the pollution problem that creates serious environmental impacts has been 
evaluated, as is the possibility of redefining the space and turn it into an infrastructure that addresses 
the flooding problem and avoid the flow of pollutants that negatively impact the estuary of the Bay of 
San Juan and that it would occupy the property as a recreational space for nearby communities. The 
duality of the landscape as infrastructure and as a community space would create a catalyst for urban 
revitalization of the Bechara sector serving the needs of the immediate environment, complementing 
the use of sectors located in the area. 
 
The evolution of an architecture to encounter the sea 
 
Ramírez Rivera, José R., Universidad del Turabo, Escuela Internacional de Diseño y Arquitectura / 
Arquitectura, Gurabo, Puerto Rico  
 
Along many decades the so called “casetas” of La Parguera, in Lajas, Puerto Rico have generated a lot of 
controversy for reasons that range, among others, from its legality to the environmental damage they 
cause. While working in a Master Plan for the community I decided to investigate the origin and the 
motives behind the creation of the “casetas”. The “casetas”, as local people call them, are stilted wood 
structures built over the maritime zone. They proliferated from the 1950’s decade when La Parguera 
began to popularize as a tourist’s destination that resulted from the bioluminescent bay’s publicizing. La 
Parguera existed as a small fishing settlement since the 1820’s and became a vacationing spot at the 
beginning of the twentieth century, when some wealthy families from the southwest of Puerto Rico 
established inland summer houses. The association between the concept of recreation and the sea is 
relatively modern and emerges from eighteenth century England. Although sea bathers were known in 
Polynesia and Occidental Africa since ancient times, the activity was considered uncommon in “civilized” 
countries until late 1700’s. Royalty began to visit coastal towns for medical reasons. They soon 
discovered the sea’s potential for recreation. The ascent of the middle and working classes, the new 
means of transportation and economic/social changes were crucial for the popularity of the coast as an 
amusement place. Different architectural solutions, from urban to personal scale were produced to 
address this new relation between people and sea. These new developments spread along the American 
continent and Mediterranean coasts. Provoked by La Parguera’s particular natural conditions and the 
eras’ morality, the early vacation homeowners built rustic cabins in the water with indoor pools for 
recreational bathing. Those “casetas” evolve thru decades becoming the actual structures. Last year, the 
state legislature presented a project that tried to legalize those structures and old discussions were 
revived. After a lively debate, the proposal did not progress. The understanding of the origin and 
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evolution of these houses could bring another optic to comprehend the problem in order to propose 
possible solutions. 
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Educational Leadership 
 
Corporate social responsibility programs, values and attitudes of employees 
 
Oyola, Edna, Universidad del Turabo, Escuela de Educación, Gurabo, Puerto Rico; Rivera, Marcelino, 
Universidad del Turabo, Escuela de Negocios yEmpresarismo, Gurabo, Puerto Rico;      
 
Discussion about the value of corporate social responsibility programs has been centered on the public 
value perspective and perception of the companies but little about the contribution and benefits of 
these programs to the companies itself. Little or no research has been found about the relationship of 
corporate social responsibility programs with the development values and attitudes of the employees 
who participate in them. A survey was made with a sample of employees of several companies in Puerto 
Rico who participate in corporate social responsibility programs. The results show a positive 
contribution of the corporate social responsibility programs to the development of values and attitudes 
of the employees. Also, the participation of employees in corporate social responsibility programs can 
promote changes in attitudes of employees. A full discussion of the research instrument will be 
presented. Key words: corporate social responsibility programs, values, attitudes of employees 
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Educational Strategies and Learning Environments 
 
Economy of Rio de Janeiro and Brazil: A Country with Great Contrasts 
 
Berríos Rodríguez, María V., Departamento de Educación de Puerto Rico, UT-TIAUR, Gurabo, Puerto Rico  
 
Rio, as it is commonly known, is one of the most important cities in Brazil. It has about 12 million 
inhabitants. Founded as Sao Sebastiao do Rio de Janeiro, it is an excellent place for holidays, as it has 
some of the most spectacular beaches, idyllic landscape, and white sands. This research studies the 
relevant aspects of the Brazilian economy and one of its most important cities, Rio de Janeiro. It will 
highlight the historical development of the Brazilian economy, and will emphasize its resources, and 
most important economic developments. It will also examine what aspects affect the great prevailing 
socioeconomic contrasts in this country. This project was a grant awarded by the Fulbright-Hays Group 
Projects Abroad, administered by the US Department of Education. 
 
The Brazilian Government: Development of Democracy 
 
Calderón Rivera, José, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
This research project was funded by the USDE Fulbright-Hays GPA. It analyzes and discusses the various 
stages of the development of the Brazilian government, from the perspective of the people. It aims to: 
a) Identify the different historical periods in the development of the Brazilian government. b) Describe 
the importance of the establishment of the Republican government in Brazil. c) Illustrate the 
organization of the Brazilian governmental structure. d) Examine the problems of the Brazilian 
government in from the years 2000 to 2010. This project was a grant awarded by the Fulbright-Hays 
Group Projects Abroad, administered by the US Department of Education. 
 
Writing Centers in Puerto Rico 
 
Casillas Olivieri, Sylvia M., Universidad del Turabo, Spanish and Modern Languages Department, Gurabo, 
Puerto Rico  
 
Writing centers have been key players in the development of writing skills and student retention in the 
United States since the 1970’s. From ivy league universities to community colleges, almost all higher 
education institutions in the U.S. have writing centers, which are frequently affiliated to the Writing or 
English departments. On the other hand, in Latin America writing centers began to be created and 
integrated to various departments and administrative units fairly recently. This trend continues to grow 
exponentially in Latin America to respond to the necessity of supporting academic writing at the 
university level. This presentation will offer the results of a series of interviews to the directors of 
writing centers across Puerto Rico in both public and private institutions of higher education. It provides 
evidence of the diversity as well as convergences in terms of writing centers’ history, practices, 
methodology, theoretical foundations, and their affiliation to various departments in their institutions. 
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Demography in Rio de Janeiro: An Instructional Module 
 
Cruz-Sotomayor, Beatriz, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico 
 
In this presentation I will show an overview of the making and content of an instructional module about 
the demographics of the City of Rio de Janeiro, Brazil. I will go through the process of demography 
research, cultural immersion, and the didactics of area studies as part as the project Turabo’s 
Interdisciplinary Approach to Understanding Rio de Janeiro, sponsored by Fulbright-Hays Group Projects 
Abroad/US Department of Education (June – July 2016). Throughout the module, I will discuss the 
locations, and the geographical particularities of the City of Rio de Janeiro, and try to understand the 
factors that characterize its human populations, and their particular living conditions in order to set our 
own critical and comparative criteria regarding the demographics of the city. I will stress the importance 
of studying demography in order to understand any region’s present, and to imagine its future, as well 
as the ways to use it as a teaching tool for students between the intermediate and university level. 
 
Implementing Technological Tools and Best Practices for Student Academic Success in STEM+H 
Careers 
 
García González, Rolando, Universidad del Turabo, Gurabo, Puerto Rico, School of Engineering, Title V 
STEM Director, Gurabo, Puerto Rico; Martínez Rolón, Lilliam, Universidad del Turabo, Gurabo, Puerto 
Rico, Vice–Chancellorship of Academic Affairs, Title V STEM+H Director, Gurabo, Puerto Rico  
 
Both implementation of best practices and appropriate technological applications can help bridge gaps 
that college students face on a daily basis. Highly successful peer tutoring and faculty training programs 
have been implemented in order to prepare students to thrive in an increasingly technological world, as 
well as prepare faculty members who will be able to help students master academic standards and skills. 
The creation of a web space for increasing the accessibility of academic support programs, an increased 
presence in social media platforms to engage students in an interactive format, as well as fine tuning the 
offerings and their availability have reaped great benefits, making more robust existing academic 
support initiatives. Also, the establishment of a revamped Summer Faculty Immersion Program, which 
has proven highly effective in the School of Engineering (SOE), has been transformed and exported to 
other schools, providing additional tools for both regular and adjunct professors in STEM+H careers. This 
paper describes how outstanding initiatives from two different projects have allowed the growth of 
faculty training and academic support programs for a vast majority of students from the Universidad del 
Turabo (UT) and its five centers in Puerto Rico to increase retention and graduation rates. 
 
Crime and Punishment in Brazil: From the Perspective of Social Construction 
 
González Díaz, Dalia Stella, Centro de Estudios Avanzados de Puerto Rico y El Caribe, UT-TIAUR, Gurabo, 
Puerto Rico  
 
Did you know that from the first moment of your life, you were born with certain vital needs? Eat, drink, 
sleep are the basic ones. Then, there are other necessities like: physical security, order and protection. 
But, according to the American psychologist Abraham Maslow, you can only feel protected, and develop 
a sense of belonging when you meet the first level. What happens if these needs are not provided by 
governments? Chaos happens, and poverty, hunger, violence, and misery strike. Hence, laws are created 
in order to adjust our rights and responsibilities so that we are able to live in harmony with protection. 
However, when a citizen does not comply with a state law, or departs from the rules, it has an effect on 
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society. This module aims to show the status of the law, order, and security of Brazil, particularly those 
of the people of Rio de Janeiro (Cariocas). This research will examine law from a social construction 
perspective to know the causes and effects of issues such as violence and inequality, as well as the 
challenges and community projects of restorative justice. It examines core concepts regarding the 
causes of crime and inequality in Rio de Janeiro, Brazil. It also explains the legal and social contrasts 
produced by the construction of the dominant system of Brazil. It will also distinguish the peculiarities 
that exist between the legal system, and the social construction parallel. It further analyzes how the 
impact and challenges of geography, inequality, and the sociological profile of a Brazilian citizen 
influence, and react to violence, corruption, social awareness, equal protection under the law, and 
human rights. This project was a grant awarded by the Fulbright-Hays Group Projects Abroad, 
administered by the US Department of Education. 
 
Study of Culture and Leisure in Rio de Janeiro 
 
Hernández, Sonia, Departamento de Educación de Puerto Rico, UT-TIAUR, Gurabo, Puerto Rico  
 
The miscegenation in Brazil is fascinating. Its populated with mix races of Indians, Europeans, Asians, 
Africans, and others. This mix of races creates a cultural and ethnic mosaic that is clearly observed in 
Brazil’s traditions, gastronomy, festivals, folklore and architectural art. This study presents a learning 
module of a general outlook of Rio de Janeiro’s cultural variety. It defines culture, and examines some of 
the cultural venues and activities of the Carioca population. It also reflects on the relationships among 
Brazil’s history, and artistic, and musical genres. The learning model is designed to allow students and 
teachers to reflect and draw comparisons to their own cultures. It was funded by the USDE Fulbright-
Hays GPA. 
 
The Effect of Faculty Formation in the Academic Formation of Students and Student Retention 
 
Lilliam Martínez Rolón, Universidad del Turabo, Vicerrectoria de Asuntos Académicos | STEM+H, 
Gurabo, Puerto Rico; Isaac Esquilín Castro, Universidad del Turabo, Vicerrectoria de Asuntos Académicos 
| STEM+H, Gurabo, Puerto Rico  
 
Faculty formation is one of the criteria that defines the quality of education. This article presents a 
faculty formation program (SFIP) directed towards professors who teach STEM and health courses. The 
purpose of this program is to capacitate and empower faculty with techniques on active learning, 
problem solving and collaborative learning to increase academic performance. This program will also 
develop the capabilities necessary to retain students enrolled in high risk STEM+ H courses. The criteria 
considered in the data analysis were academic achievement and student retention. This past June, 
professors participated in a three week Summer Faculty Immersion Program which trained them in 
theory and practice. We conducted a study which compared the effects before and after the professors 
obtained said training. We evaluated if there was a direct effect on faculty efficiency in the classroom, 
evidenced by institutional data, course approval rates and retention. Findings showed a considerable 
increase in academic achievement and retention rates in students whose courses have been taught by 
professors after having participated in the Summer Faculty Immersion Program. The results obtained 
highlight the effectiveness of faculty development provided to improve the didactic competencies of 
professors who are specialists in their teaching skills area, however are not educators or pedagogues. 
We concluded that there is a relation between the process of faculty development in methodologies and 
strategic teaching and an improvement in academic performance and student course retention. 
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The Perception of Students about Active Learning Methodologies Implemented by Professors in the 
Classroom 
 
Lilliam Martínez Rolón, Universidad del Turabo, Vicerrectoria de Asuntos Académicos | STEM+H, Caguas, 
Puerto Rico; Isaac Esquilín Castro, Universidad del Turabo, Vicerrectoria de Asuntos Académicos | 
STEM+H, Caguas, Puerto Rico 
 
The teachers’ efficacy directed to the development of learning and a sense of belonging to college 
students that have been part of a study from different angles. (Abadia, et. al., 2015; Harris y Sass, 2008; 
Postareff, et. al., 2007) literature teaches that students prefer the strategies that promote active 
learning more than traditional teaching. (Chickering and Gamson, 1987; Bonwell and Eison, 1991; Prince, 
2004). This article has as its principal purpose to present the perception that students have about the 
implementation of methodologies that promote active and significant learning in the classroom. Focal 
groups’ were used as a technique to collect data. The sample was composed by 14 students that were 
registered in courses taught by professors that participated on a faculty immersion program (SFIP). The 
findings validate Edgars Dales’ cone of learning theory, which establishes that students learn more by 
practicing and visualizing. Students validated that the more involved they were in the learning process, 
the more effective was the acquisition of knowledge. However, they exposed that the majority of the 
methodologies employed by the professors did not promote the motivation or interest necessary for 
learning. Nevertheless, admitted that the professors that participated in the SFIP were more effective at 
the time of teaching the course. The characteristics students used to describe their professors were: 
creative, innovators, interactive, facilitators, organized and receptive. In conclusion, using different 
methodologies that promote active learning, increase the students’ interest and sense of belonging that 
leads to retention. 
 
Exploration of the Professional Perspective on an Ecological Paradigm for Physical Education in Puerto 
Rico: A Qualitative Study. 
 
López Alemán, Adolfo, Universidad Metropolitana, School of Education, San Juan, Puerto Rico  
 
Qualitative methodology study with phenomenological design that sought to explore, understand and 
understand professional perspectives about the teaching of physical education from an ecological 
paradigm. The study had three great findings that allowed the development of the model of ecological 
physical education, based on the transdiversity of recreation and the ecological perspective in 
conjunction with the work of physical education. Its participants were professionals of the physical 
education that were chosen in private scenarios. The semi-structured interview tool was used to 
compile the data and interviewed seventeen teachers and athletic directors in six different schools in 
the metropolitan area and Caguas. 
 
All Aboard with Web-Enhanced Learning 
 
Martinez Rodriguez, Jackeline, Universidad del Turabo, Decanato de Educacion General, Gurabo, Puerto 
Rico; Perez Mass, Evelyn, Universidad del Turabo, Decanato de Educacion General, Gurabo, Puerto Rico  
 
The advent of the third millennium ushered in the era of eLearning. Thus, universities are revolutionizing 
their curricula and courses to integrate technology in the classroom (Carlson & Jesseman, 2011). 
Professors are using web-enhanced courses to supplement "traditional" lessons to make them pertinent 
for millennials (Nevins, 2005). The President of the Sistema Universitario Ana G. Méndez in Puerto Rico 
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signed an executive order emphasizing the necessity to adapt the curriculum and courses to the needs 
of the students (Méndez, 2016). The Decanato de Educación General, in the Universidad del Turabo, is 
requesting that its faculty use 'Blackboard' as a platform to enhance their lessons. A Blackboard Student 
Satisfaction survey was conducted to assess their level of satisfaction when enrolled in “traditional” 
English courses supplemented with web-enhanced learning. A total of 70 students were surveyed in 
three different courses (English 152, 231, & 360). The results of the survey were overwhelmingly 
positive towards the technology use in the classroom as well as the web-component in the courses. 
 
Short Term Study Abroad: Experiential Learning or Extended Vacation 
 
Murray Finley, Philip, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
This study presents empirical data that demonstrates language acquisition gains of short term study 
abroad participants. It examines the effectiveness of intensive, and immersion Portuguese language 
instruction of 12 study abroad educators from Puerto Rico with degrees in languages, humanities, and 
library media services. All of the selected participants had never received prior Portuguese Language 
instruction. Participants were engaged in a four-week intensive online Portuguese course, and four 
weeks of Portuguese immersion while in Rio de Janeiro, Brazil. The study analyzed the results of a 
pretest, posttest, and post-posttest on language proficiencies in listening, speaking, reading, and writing 
in the target language. Descriptive and inferential statics in the form of a t test, Pearson r correlation, 
and a multiple regression were analyzed to ascertain data regarding language proficiencies, and 
correlations of educational attainment, area of expertise, and knowledge of an additional language. The 
results of the study indicated that there were significant language proficiency gains by all participants. 
Additionally, results confirmed that there were strong correlations between target language gains with 
educational attainment and prior L2 or L3 knowledge. This study was made possible due to the 
generosity of the Fulbright-Hays Group Projects Abroad which is a grant funded by the US Department 
of Education. 
 
History of Brazil: A Learning Module for Educators 
 
Nieves Sánchez, Patricia, Departamento de Educación de Puerto Rico, Oficina Central, Gurabo, Puerto 
Rico; Orta García, Lee Y. 
 
The societies we see today are, in part, the result of the sum of the events that occurred in the past. 
History allows us to look back and perform a reflective analysis of what happened at a particular time 
and place. Brazil, the country with the largest territorial extension in South America, which has become 
known in many aspects worldwide, has a distinctive historical development. The city of Rio de Janeiro is 
an essential part of Brazil’s historical formation. A good example of this is the recent history of the Rio 
2016 Olympic Games. However, Brazil is a country of contrasts in every sense, from its geography to its 
history. Knowing its historical development allows us to understand the great historical distinctions that 
the country has. One of the many distinctions is that it has been the only country in America that 
welcomed the European crown in its colonial territory. The Brazilian society has shown that throughout 
its history, it has faced many challenges, from which it has been able to move forward. At the time this 
research was being conducted, Brazil was facing several economic and political challenges; however, it 
still has the capacity to transform the challenges in great solutions fighting for the “order and progress” 
in Brazilian society. The goal of this research, sponsored by the USDE Fulbright-Hays GPA program, was 
to design a learning module for the DEPR with the following objectives: a) describe the historical 
development of Brazil and Rio de Janeiro from its aborigines to the contemporary period; b) identify 
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distinctive aspects of Brazilian history; c) analyze the role played by Rio de Janeiro in the historical 
formation of Brazil. 
 
The Educational System in Brazil 
 
Orta García, Lee Yanessa, Acaddemia Cristina de Cayey, UT-TIAUR, Gurabo, Puerto Rico  
 
History allows us to recognize, identify, and analyze the causes and effects that provoke the formation 
of a country. The history of education, as well, allows us to examine, not only an educational system, but 
its circumstances and context in which it develops. This study, investigates the problems, and 
contributions of the construction, and development of the educational system of Brazil. It also presents 
critical analyses of the priorities among education, sports, and the economy. Additionally, the 
circumstances that have provoked and contributed to the educational development in Brazil are 
discussed. This material was made possible through the generosity a grant from the USDE, Fulbright-
Hays GPA. 
 
Universal Health Care: Fact or Fiction in Rio de Janeiro 
 
Rivera Benitez, Doris, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico; 
Arroyo, Josefa, Departamento de Educación de Puerto Rico, UT-TIAUR, Gurabo, PR  
 
In regards to South American countries, Brazil is the largest in terms of size, economy, and population. It 
is estimated to in have over 203 million people, who all need health care. The aim of this study is to 
provide information about Brazil’s Unified Health System. It critically analyzes the achievements, and 
challenges of this system by providing an overview of the laws and rights that make this health system 
possible, as well as of Brazilian citizens’ personal perspectives of its functionality and equality. It aims to 
provide educators an instructional model on interdisciplinary regional studies with a focus on Rio de 
Janeiro’s health care system. It was a project funded by the Fulbright-Hays GPA, US Department of 
Education. 
 
El maestro de sala regular de clases ante el proceso de inclusión del niño con impedimento 
 
Rosa Morales, Awilda, Universidad del Turabo, School of Sciences, Gurabo, Puerto Rico;               
 
Summary This investigation was a doctoral dissertation, to obtain the doctoral degree on Curriculum, 
Teaching and Learning Environments, of the School of Education, from Universidad del Turabo (2012). 
The purpose of this research was to describe the experiences of regular class elementary school 
teachers with the Puerto Rico Department of Education who have worked with handicapped children 
who have been integrated to the regular classroom. Five elementary level regular class teachers were 
selected in the northeast zone of Puerto Rico who during the research had at least one handicapped 
child included in the regular classroom. In this qualitative research with a case study design, the teachers 
participated in two semi structured interviews and two observations sessions of the class, respectively. 
After compiling the information, the researcher proceeded to describe, analyze and interpret the 
findings, using the Harry F. Wolcott Model. From the collection of data arose topics concerning the 
experiences of the teachers in the classroom during the inclusion process: benefits of inclusion, attitude 
and disposition of the regular classroom teacher towards the inclusion process, teaching the 
handicapped child, training for the regular classroom teacher and the need for support. The research 
findings reflected that the participants considered inclusion to be a benefit for the students with and 
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without handicaps, and for the teachers themselves. However, they stated having difficulty with 
adapting the curriculum and planning lessons that are appropriate for the handicapped child; they did 
not feel prepared for the inclusion process and felt they lacked support during the process. They felt 
that the teacher’s attitude was a determining factor in their own performance and the handicapped 
child’s learning experience. This research used the postulates of the Russian psychologist Lev Vygotsky 
as the theoretical framework. Vygotsky states that handicapped children can develop just like other 
children and can become whole and complete humans with full participation in society. 
 
Maestra te quiero! Relaciones de Apego seguro entre el maestro y el nino de edad preescolar 
 
Sandra I. Lugo Reyes, Universidad del Turabo, Escuela de Educacion, Gurabo, PR  
 
This qualitative study designed as study case was conducted to auscultate the perception that preschool 
teachers have and the importance to establish links of secure attachments with the children. The 
research process sought to determine the meaning that the attachment concept has for preschool 
teachers: to identify those practices that teachers use to establish attachment relationships with 
preschool child, and determine whether the strategies used by teachers in their living care of preschool 
children are product of their academic formation. Six teachers of the Puerto Rican public education 
system were enrolled for this study. These teachers teach at the preschool level and have two or more 
years of work experience. The data were obtained through focal techniques groups, interviews and 
review of documents. The results of this study indicated that secure attachment concepts is essential 
because it serve as safe and trusted to act spontaneously in relationships in children’s learning base. 
Educational practices used by participants in the development of secure attachment, help children to 
have better social and cognitive functioning, as they feel secure and confident. Although the results 
indicated that the participants do not know the theories of attachment, they have been implemented 
using appropriate activities and strategies thanks to their years of experience as educators and not as a 
product of their university education or professional development through workshops. The outcomes of 
the case study for providing services of teaching and learning suggested that there is a disconnection 
between universities responsible for training teachers and educational agencies responsible for 
providing services of teaching and learning. 
 
In Route to Racial Equality 
 
Sherley Colón Cruz, Universidad del Turabo, UT-TIAUR, Gurabo, Puerto Rico  
 
This investigation was funded by a grant received by the Fulbright-Hays GPA, from the US Department of 
Education. The finds were converted into a interdisciplinary learning module on race in Rio de Janeiro, 
Brazil. It identifies the discourse that has been constructed regarding the production and association of 
racial supremacy. Additionally, it examines, compares, and contrasts the distinct past and present 
identities that have emerged from the decedents of African and indigenous origins, as well as the 
implications of inequality in those populations in Brazil. The study also depicts the scope and limitations 
of international agreements, plurality, and the public policies of Brazil regarding race. 
 
Socioeconomics Aspects of Rio de Janeiro of Brazil 
 
Sylvia Casillas Olivieri, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
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Brazil, like the majority of the Latin-Americans countries, is a country with a lot of resources, but with a 
poor distribution of its riches. This research will survey the socioeconomic indicators of the City of Rio de 
Janeiro, Brazil. It will also examine the “favelas”, and the living conditions of the people who live in these 
types of communities. It will also illustrate what the Brazilian government is doing to improve the living 
conditions of its citizen that have the most disadvantages, as well as the positive impact initiatives that 
these communities are developing themselves. Furthermore, it will analyze the correlations of some 
socioeconomics indicators, such as capital income, unemployment rate, illiteracy, and the GINI 
coefficient Identify in the city of Rio de Janeiro, Brazil. This study and the dissemination of this 
information were completed through a grant provided by the Fulbright-Hays Group Projects Abroad. 
 
Mobil technology: the intention of use in public schools of Puerto Rico 
 
Vega Cotto, José A., Universidad del Turabo, Management Information System, Gurabo, Puerto Rico 
 
This thesis work highlights the real factors that are determining the acceptance of mobile technology in 
the classroom of public schools in PR. For this purpose, the Technology Acceptance Model has been 
chosen to carry out this research. Six factors were analyzed as determinants for the acceptance of 
mobile technology in schools: • Reliability in the programmed • Distraction generated by the use of 
mobile devices • Technological Skills of Teachers • Internet speed in schools • Perceived Utility of 
Teachers • Security in Mobile Technology In this quantitative study we expected to find several or some 
of the factors that determine the use of mobile technology in PR public schools. We obtained a sample 
of 499 classroom teachers taken through the Google form system and examined the influence that each 
of these factors can have when implementing the most advanced technology in the public schools of PR. 
After analyzes with SPSS and PLS statistical software, it was found that the teachers of the PR public 
schools consider only three of the six variables of our model to be important. As a result there are three 
independent variables that were significant and had a positive correlation: Internet speed, technology 
skills and perceived utility. The other three factors reliability in programmed, safety in mobile 
technology and level of distraction PR teachers found that they are not 
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Energy and Clean Technologies 
 
Synthesis and Characterization of New Catalysts for the Production of Synthetic Diesel 
 
Alsina Stephanie, Nanomaterials Research Group-NRG, School of Natural Sciences and Technology , 
Universidad del Turabo/Department of Chemistry and Physics, Gurabo, Puerto Rico; Ortiz Dayna, 
Nanomaterials Research Group-NRG, School of Natural Sciences and Technology , Universidad del 
Turabo/Department of Chemistry and Physics, Gurabo, Puerto Rico; Márquez Francisco, Nanomaterials 
Research Group-NRG, School of Natural Sciences and Technology , Universidad del Turabo/Department 
of Chemistry and Physics, Gurabo, Puerto Rico  
 
Fossil fuels are currently the world's leading source of energy. Environmental legislations, the high price 
of fossil fuels, concerns about the supply of these fuels and technological development, make it 
necessary to seek alternative sources of energy. An alternative source of energy is the production of 
clean liquid fuels, such as synthetic diesel, from synthesis gas, by the Fischer-Tropsch (FT) method. The 
method consists of the catalytic transformation of a mixture of CO and H2. The fuel produced by this 
process is clean, since it does not have aromatic compounds or sulphur or nitrogen based compounds, 
preventing the production and release of NOx and SOx during combustion. The FT processes involve the 
use of heterogeneous catalysts. These catalysts are based on active metals (i.e. Co, Ru or Fe) highly 
dispersed on the surface of appropriate supports. The objective of this research was the synthesis of 
new catalysts to produce synthetic diesel by FT. These catalysts are based on spherical particles of SiO2 
on which nanoparticles of the active metal are deposited. The silica support is obtained using the 
Stöber-Fink-Bohn (SFB) method, at different temperatures. The support is then impregnated with metals 
such as cobalt, iron and ruthenium under different experimental conditions. The results showed that 
Ru/SiO2 underwent a higher catalytic activity at 20.0 °C at the concentrations of 0.0150 M and 0.030 M. 
At higher synthesis temperatures (30 ºC and 40 °C), the behavior was not the expected, with higher 
conversions, in Co and Fe based catalysts. These results are interpreted as possibly due to electronic 
confinement processes. 
Thermal Effects on Li-ion Batteries due to Temperature Changes 
 
Aponte-Roa, Diego, Universidad del Turabo, School of Engineering/Electrical Engineering, Gurabo, 
Puerto Rico; Benitez Montalvan, Luis, Universidad del Turabo, School of Engineering/Electrical 
Engineering, Gurabo, Puerto Rico  
 
Currently, Li-ion batteries data sheets provided by manufacturers do not specify the conditions under 
the tests were made to determine the ideal operating temperature range. Also, there’s no report or 
study that shows a comparison of several battery models that bring a costumer useful information to 
determine the best battery for their specific application or design. Then, the costumer question is: will 
be the battery able to withstand temperature changes without affecting the battery's efficiency? This 
research study the thermal effects on Li-ion batteries typically used in low power commercial 
applications, exposed to different temperatures. Results of this research gives a scientific evidence of 
thermal effect due to temperatures changes that are present on cities and could affect the batteries 
performance typically used as power source in commercial products. 
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Design of a Solar Thermoelectric Generator 
 
Castillo, Eduardo, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Ramírez, 
Miguel A., Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico  
 
This work studies the design of an electrical power generator by using a thermoelectric module as the 
energy convertor device. The energy source used is coming from the solar energy, while the energy sink 
will be the cold water stream of a river; both removable and clean energy. Thermoelectric generator 
(TEG), is a solid stated device able to convert a temperature difference to electrical energy through the 
Seebeck effect. The theoretical efficiency of solar TEG is around 8.6% with a temperature difference of 
200˚C; although experimentally only 4.6% efficiency has been reached. Combining TEG with other 
energy conversion devices will increase the total efficiency of the system. In this work, the TEG is placed 
in the middle of two plates and the solar energy, used as a heat source, is being captured by an absorber 
plate and conduced to the TEG. Chilled water, used as a heat sink, is injected under the other plate. 
Using a data acquisition system real time values of several parameters were measured. Some of those 
parameters are: arriving solar irradiation, temperatures across the TEG, voltage and current generated, 
flow and temperatures of the water. Initially, an aluminum plate of 0.25 inches of thickness and without 
any solar absorber treatment was used as absorber plate. The maximum temperature difference reach 
across the TEG was only 50 °C, generating a very low power. Experiments using a copper plate with a 
thickness of 0.040 inches, and without solar absorber treatment are in progress and their results will be 
shown soon. Also, a black Nickel treatment will be used to improve significantly the solar abortion and 
the setup will be placed in vacuum to decrease the heat losses. After all the improvements, a 
temperature difference around 150 °C will be expected with a total energy efficiency bigger than 5 %. 
 
Effect of Protuberances in the Heat Transfer of Micro-channels 
 
Cruz-Diaz, Ariel, Universidad del Turabo, Mechanical Engineering, Gurabo, United States; Carbajal, 
Gerardo, Universidad del Turabo, Mechanical Engineering, Gurabo, United States  
 
This project presents the effects of adding an array of protuberances in a microchannel for heat transfer 
enhancement. These microchannels act as heat exchangers to remove heat from micro devices in 
different industries such as HVAC, electronics, aerospace, etc. It has been proved that adding 
protuberances in a microchannel, it increases the heat transfer performance by creating some wakes 
zones near to the boundary layer of the fluid flow inside the microchannel. This study presents three 
different protuberances arrays: aligned, staggered, and angular. Each case consists in different elements 
array and varying the Reynolds numbers and heat inputs to the microchannel. Each array consists of a 
thin copper plate with hemispherical shape. The Reynolds numbers used were 1,000, 1,500, and 2,000; 
and the heat inputs used were 1W, 3W, and 5W. The study proposes the comparison of these cases with 
a simple microchannel with zero-protuberances in order to analyze the performance of the 
microchannel in terms of heat removal and pressure drop 
 
PEM Fuel Cell Gas Diffusion Layer Experimental Comparison and Scanning Electron Microscopy 
Visualization 
 
Jose Montoya Segnini, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Gerardo 
Carbajal, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Santander Nieto, 
Universidad del Turabo, Ciencias Naturales y Tecnologia, Gurabo, Puerto Rico 
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The gas diffusion layer (GDL) is a vital component of the membrane electrode assembly (MEA) of a 
proton exchange membrane fuel cell (PEMFC), a better understanding of the GDL parameters is very 
important to improve the fuel cell performance. Vital functions as reactant, heat and water transport 
are the most important roles of GDLs. An experimental investigation was developed on different 
membrane electrode assemblies with variation of four different gas diffusion layers. Optimal conditions 
for experimental testing equipment were found by experimentation to maintain constant working 
parameter in the fuel cell. Analysis allowed reviewing the effect of the GDL parameters on the fuel cell 
performance by characterizing the polarization curve to study the cell performance. Also a visual 
analysis was developed by a scanning electron microscopy to compare the structure of a carbon paper 
GDL and a carbon cloth GDL. Testing of different gas diffusion layers demonstrate a higher efficiency on 
carbon cloth than in carbon paper, observing higher efficiency due to higher air permeability and basic 
weight. The GDL visualization of the MEA was developed and it was observed possible reasons causing 
higher efficiency of the carbon cloth GDL. 
 
Electric power generation from waste energy of an air conditioning system 
 
Lauren Crespo-Perez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Boris I. 
Gonzalez-Vazquez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Luis Y. 
Gonzalez-Martinez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico;  Justin Lopez-
Gonzalez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Gerardo Carbajal, 
Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico 
 
A thermoelectric generator array (TEG) was designed and tested for electric power generation. The 
design consisted of a rectangular channel with two opening to create and air flow in counter and parallel 
flow. A TEG array was placed at the interface between the two opening with heat sinks on the top and 
bottom sides. A hair air blower was adapted to simulate the warm air and a small air conditioning unit 
was used to produce cold air. The experimental results in parallel flow with a heat sink attached to the 
TEG array had the highest voltage of 1.42 V; without the heat sink it was 0.84 V. The results for counter 
flow with and without heat sink were 0.24 and 0.14 V. The results indicate that the TEG array system 
was able to generate electric energy. 
 
Maximizing the Performance of Thermoelectric Generators Array in the Exhaust of An Air Conditioning 
System 
 
Lauren Crespo-Perez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Boris I. 
Gonzalez-Vazquez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Luis Y. 
Gonzalez-Martinez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico;  Justin Lopez-
Gonzalez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Gerardo Carbajal, 
Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico  
 
The purpose of this research is to improve the thermoelectric generator (TEG) system, structurally, in 
the programming, and optimizing the corresponding components in a way that generates the maximum 
voltage. Additionally, it is expected to improve the overall efficiency of the system. LabVIEW was used to 
read and record the necessary data like temperature, but most importantly the voltage generated by 
each TEG. An additional asset to support the investigation is the numerical simulation of the fluid flow 
and heat transfer process in the system. Tests were done at different flow conditions to see the 
behavior of the temperature and voltage. On parallel and counter flow; a fan was installed in the 
opposite direction at the end of the channel to facilitate the hot fluid flow reach the end of the conduit; 
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thus, resulting in greater readings on the TEGs located on the far end. The entire system was sealed to 
avoid leaking of the fluid around the channels. Correct any positioning errors and added new heat sinks 
to complete the system. Experimental results show an improvement of the average output voltage 
produced by the TEGs array. In a previous study, the average output voltages for the parallel flow and 
counter flow configurations were 0.61V and 0.48V respectively. With the modified and improved 
experimental setup, these results were 0.79V and 0.67V. The increase in the overall efficiency was 29 
percent with the parallel flow configuration and 38 percent for the counter flow configuration. 
 
Cost Efficient Resource Allocation of Data Intensive High Energy Physics Workflow 
 
Luis de la Torre, Universidad Metropolitana, Science and Technology, San Juan, Puerto Rico; Mahantesh 
Halappanavar, Pacific Northwest National Laboratory, Data Sciences Group; Advanced Computing, 
Mathematics, and Data Division, Richland, US  
 
Efficient utilization of computing resources is a necessity for complex scientific computing applications 
such as high energy physics and climate workflows. To meet the computational and storage demands, 
dedicated high-performance computing resources have been used traditionally. However, the rise of 
cloud computing and multi-core architectures with asymmetric core performance have recently shown 
great promise for the flexibility of run applications on demand at scalable performance. Metrics such as 
performance, energy consumption and the cost of computing power has been considered to estimate 
the best use of available resources. Mixed Integer Linear Programming and Genetic Algorithm 
approaches can be used to identify the resources need to supply this computing demand. These 
approach are appropriate in many cases, but Lagrangian Relaxation is an excellent approach due to the 
analogy with the unit commitment problem in electric power grids. In this research was develop an 
approximate optimal computing demand strategy for a data intensive high energy physics workflows, 
the Belle II experiments. This strategy utilizes several types of distributed resources such as dedicated 
HEP and opportunistic cloud resources, we use a Lagrange base method for cost-efficient allocation of 
resources for the Belle II experiments, because, Belle II has a tremendous amount of work to process, 
this is ideal for the test of this methods and algorithms. The strategy was to developed bases in the 
reformulation of the unit commitment problem to meet the requirement for a computational demand. 
As usual, a constraint relaxation broke the problem in a set of sub problems, then an approximate 
optimal solution is obtained by a global minimization problem bases in the sub problems optimal 
solution. The novel cost-efficient algorithms generate an approximate minimum cost solution while 
meet the forecasted demand. This approximation has an average approximation error of 3% in the 
integer formulation and a negligible error when the solution are below real values. The algorithm was 
test in the Banana-PI mini-cluster and performed as fast as a regular commodity computer cluster. 
 
Photocatalytic Hydrogen Production Via Water Splitting Using ZnO Gold-Based Catalysts 
 
Machín, Abniel, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, Puerto 
Rico; Márquez, Francisco, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, 
Puerto Rico; Arango, Juan C., Universidad del Turabo, School of Natural Sciences and Technology, 
Gurabo, Puerto Rico;  Rolón, Frankie O., Universidad del Turabo, School of Natural Sciences and 
Technology, Gurabo Puerto Rico ; Morant, Carmen, Universidad Autónoma de Madrid, Applied Physic 
Department, Madrid, Spain  
 
In order to avoid serious environmental and economic damages from energy use, humans must stop 
using fossil fuels altogether, as soon as possible. One possible strategy to cut the dependence of fossil 
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fuels and, at the same time create a new economic force, is to develop a hydrogen based energy 
economy. A potentially viable way forward is to produce H2 from water by combining solar energy and 
heterogeneous photocatalysis. For these reasons, the objectives of this investigation were: 1) Synthesize 
high surface area ZnO nanowires (ZnO NWs) and ZnO nanoparticles (ZnO NPs). 2) Incorporate different 
amount of gold nanoparticles on the as-synthesized catalysts, and on the commercial form of ZnO, using 
a chemical reduction method. The hypotheses of the study were: 1) The catalyst with higher surface 
area will produce the higher amount of hydrogen. 2) The presence of gold nanoparticles will allow the 
use of visible light, enhancing the hydrogen production. In this research, different gold-based zinc oxide 
composites (Au@ZnO NWs, Au@ZnO NPs, and Au@ZnO commercial), prepared by chemical reduction 
using sodium borohydride (NaBH4), were studied in the photocatalytic hydrogen production under UV-
vis light. The effect of different parameters, such as gold loading and wavelength irradiation were 
evaluated. Interestingly, the incorporation of gold nanoparticles on the zinc oxide surface enhanced the 
surface area in all the catalysts, contributing to the improvement of the activity of bare ZnO for 
hydrogen generation. The maximum hydrogen production obtained by using Au@ZnO commercial 
catalysts was measured to be 559 μmolg-1h-1 under irradiation at 400 nm and, 709 μmolg-1h-1 and 853 
using Au@ZnO NPs and Au@ZnO NWs respectively. The results obtained with the different gold-based 
ZnO catalysts confirm the catalytic activities of these composites and their capabilities of producing 
hydrogen via water splitting using UV-vis light. 
 
Development of Silicon Nanostructured Materials for Solar Cells 
 
Márquez, Francisco, Universidad del Turabo, School of Natural Sciences and Technology/Department of 
Chemistry and Physics, Gurabo, USA; Pinilla, Sergio, Autonomous University of Madrid, Department of 
Applied Physics, Madrid, Spain; Morant, Carmen, Autonomous University of Madrid, Department of 
Applied Physics, Madrid, Spain  
 
Silicon is the most widely used material for photovoltaic conversion. That is why an improvement in the 
efficiency of the solar cells of this material is so interesting. The main objective of this research has been 
the creation of a nanostructured silicon surface capable of a high reduction of reflectance, using an 
economical and scalable method. This was achieved by the synthesis of vertically aligned silicon 
nanowire arrays (SiNWs) through an electroless etching (EE) method on a silicon P-type monocrystalline 
(100) wafer. This method consists on an intense previous wafer cleaning through a piranha solution 
(H2SO4:H2O2) and a native oxide removal (HF). The main attack on the wafer is made by a solution 
based on silver nitrate and hydrofluoric acid. After this last attack, the wafer is completely covered by 
silver nanoparticles and SiNWs. To remove the silver it is necessary a cleaning process (last step), by 
using nitric acid. 
 
Synthesis of SiO2 nanowires by using bulk copper foils as catalyst 
 
Márquez-Linares, Francisco, Universidad del Turabo, School of Natural Sciences and Technology, 
Gurabo, PR; Gómez-Martínez, Arancha, Autonomous University of Madrid, Department of Applied 
Physics, Madrid, Spain; Morant, Carmen, Autonomous University of Madrid, Department of Applied 
Physics, Madrid, Spain  
 
There are many procedures for the growth of NWs. Among them, one of the most employed is the so-
called vapor-liquid-solid (VLS) method, originally described for the synthesis of SiNWs. By this 
mechanism, SiNWs grow from a metal nanoparticle when the adequate gaseous precursor is present. 
These NWs can be recognized by the catalyst particle at their tip and often show the crystalline structure 
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of the substrate. The main drawback of this mechanism is the requirement of a crystalline Si substrate 
for the synthesis of the SiNWs, which makes impossible or extremely laborious their incorporation in an 
external device. However, in the last years it has been observed that if the Si gaseous precursor (SiH4, 
SiCl4) is changed by a solid Si precursor (usually a Si wafer) the resultant nanowires exhibit an 
amorphous structure with a SiO2 composition. The explanation for this behavior is still under 
investigation, but points out to the formation of a new gaseous SiO species as responsible for the 
SiO2NWs growth. 
 
Analysis of Different Cooling Systems on the Power Generated by a Thermoelectric Module 
 
Miguel A. Ramírez, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Eduardo E. 
Castillo, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico 
 
This research evaluated the open circuit voltage produced by a thermoelectric generator module under 
different heat sink coolers. In this study, 10.4 W of heat generated by a film heater and located under 
the thermoelectric, where used as the heat source for the thermoelectric. Fins with natural and forced 
convection, and a water cooler were analyzed. The results showed that the best configuration was the 
water cooler, which produced the higher voltage of 0.81 V, with 17 °C of temperature difference across 
the module. According with the results of this work, future steps in this research will be to measure the 
power generated and the efficiency of the energy conversion of: the individual components as well as of 
the whole system; by using solar radiation as a heat source. 
 
Humidification Effects on the 50 W PEM Fuel Cell Polarization Curve 
 
Nelson M. Rodríguez Osorio, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Felix 
A. Moyett Claudio, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Jose A. 
Montoya Segnini, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico;  Gerardo 
Carbajal, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico 
 
Fossil fuels consumption and production is one the most threatening environmental human activity; 
therefore, it is of great importance for the modern world to have alternate sources of energy. In recent 
years’ scientist and engineers have been focusing their effort on the use of proton exchange membrane 
fuel cell (PEMFC) for energy production. PEMFC have been widely investigated and tested, it is 
considered as a promising device for clean energy production. Fossil fuels produce greenhouse gasses 
like CO2 while the PEMFC waste is only water and heat. This study is focused on the experimental study 
that consists in the application of a humidification control system to the PEMFC operation. The system 
was tested before and after adding water vapor to the flow of hydrogen and oxygen respectively. 
Humidification helps the transportation of oxygen into the membrane for the production of current; it 
also allows the transport of proton across the membrane. When the membrane is dried out no transport 
of proton is observed, thus the performance of the PEMFC is zero. Preliminary results indicate an 
improvement of the polarization curve when water vapor is supplied. Approximately the performance of 
the system increases by 64 percent. The results indicate that the humidification system is working 
properly. 
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Structural and Electrochemical Properties of Olivine LiFePO4 Cathode Materials for Lithium Ion 
Batteries. 
 
Nieto Ramos, Santander, Universidad del Turabo, Natural Science and Technolgy, Gurabo, Puerto Rico; 
Mosquera Vargas, Edgar, Universidad de Chile, Departamento de Ciencia de los Materiales, Santiago, 
Chile 
 
Lithium-ion batteries are emerging as a major power sources for portables appliances such as prime 
candidate for hybrid electric vehicles (HEVS), plug-in hybrid electric vehicles (PHEVs) and electric 
vehicles (EVs) for reasons of high energy density, high power density, better cycleability and safety. For 
the application in high power devices (various consumer electronic products such as laptop, camcorder, 
etc.) the discharge capacity of Li ion batteries at higher current rate required is to be improved. As 
diffusion of lithium ions inside the active material particles is the rate-limiting step of intercalation 
process, faster Li+ diffusion in the electrode materials could improve the rate capabilities of Li ion 
batteries. Olive LiFePO4 is a very promising cathode material used in lithium ion batteries, due to its 
environmental friendliness, high theoretical capacity (170 mAhg-1), low cost of precursors, high 
reversibility of Li+ insertion/extraction, good thermal stability, and lack of toxicity. In spite of these 
attractive features, LiFePO4 requires further modifications to overcome limitations such as poor 
electronic conductivity and slow lithium ion diffusion. In this work we have synthesized olivine LiFe1-
xMxPO4 (M = Nb, Yb, Sb)(LFMPO) powders by co-precipitation method. The synthesized powders were 
used to prepare cathodes for Li ion coin cells. The structural and electrochemical properties were 
investigated using X-ray diffraction (XRD), scanning electron microscopy (SEM), Fourier transform 
infrared, Raman spectroscopy, cyclic voltammetry and charge-discharge studies, respectively. The phase 
pure and crystalline quality of the materials was studied from XRD peaks and their line widths 
respectively. The cyclic voltammetry of both the cathodes revealed the reversible nature of Li-ion 
intercalation in the cell. The dopant induced structural and stoichiometric modifications were correlated 
with the voltage cycling and charge discharge characteristics of these cathode materials. 
 
Innovative VAWT Blade Design and Testing Applying Avian Morphology - Part 2 
 
Ortiz, Ricardo, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Colon, Javier, 
Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Bajandas, Gerardo, Universidad 
del Turabo, Mechanical Engineering, Gurabo, Puerto Rico;  Rodríguez, Julio, Universidad del Turabo, 
Mechanical Engineering, Gurabo, Puerto Rico; Carbajal, Gerardo, Universidad del Turabo, Mechanical 
Engineering, Gurabo, Puerto Rico 
 
In this study the main idea is implement the feathers. That’s meant the same ideologies of wings in an 
eagle bird. The team found from another paper’s student in the Universidad del Turabo that the feather 
of an eagle is the most efficiency for the turbine, because the eagle is bird that fly very high and with a 
high speed. In this case the team is going to use the same turbine of the previous research that’s is the 
VAWT. The same is fabricated in a 3D printer with the material abs premium. The dimension of the 
turbine is 0.3m of diameter, 0.3m heights and 0.03m chords. The implement of the team is creating 
different feathers on the blades of the VAWT turbine 
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Hydrothermal Synthesis of Titanium Dioxide Nanowires: Catalytic Activity and Li Ion Battery 
Applications 
 
Pinilla, Sergio, Autonomous University of Madrid, Department of Applied Physics, Madrid, Spain; 
Recatalá, José, Autonomous University of Madrid, Department of Applied Physics, Madrid, Spain; 
Machín, Abniel, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo, USA;  
Arango, Juan C, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo USA ; 
Márquez, Francisco, Universidad del Turabo, School of Natural Sciences and Technology, Gurabo USA;  ; 
Park, Sang-Hoon, Trinity College, CRANN and AMBER Research Centers, Dublin Ireland; ;  Morant, 
Carmen, Autonomous University of Madrid, Department of Applied Physics, Madrid, Spain 
 
Titanium dioxide is one of the most widely investigated semiconducting metal oxides that exhibits 
photocatalytic activity and is used in a wide range of applications, such as NOx removal or H2 production 
via water splitting, and also in other different fields like solar cells or antireflective coatings. The 
photocatalytic activity of this material arises from the creation of electron-hole pairs by irradiation with 
UV light. However, the photogenerated electron-hole pairs have faster recombination rates than the 
rate of chemical interaction between TiO2 and adsorbed molecules, reducing the photocatalytic 
efficiency. Henceforth, the main challenges are to prevent recombination reactions and to improve the 
absorption ability of the photocatalyst. One of the most promising approaches to solve these problems 
is to incorporate carbon-based materials into the TiO2 nanostructures. Within these materials, graphene 
has attracted a lot of attention because of its outstanding properties. To extend the photoresponse of 
TiO2 to visible region, one of the most extended approaches is the surface plasmon resonance 
enhancement by loading of noble metal nanoparticles (NPs), such as gold. In the light of the wide range 
of applications of these materials, herein we report on the synthesis and characterization of 
Au@Graphene@TiO2 nanocomposites, and the photocatalytic activity for the hydrogen production by 
water splitting. TiO2 nanowires (TiO2NWs) have been synthesized via a catalyst-free hydrothermal 
approach. Graphene was incorporated in TiO2NWs samples by dip coating. Afterwards, 5 nm thick gold 
films were evaporated onto TiO2NWs, with and without graphene, in order to evaluate the adherence 
of the gold nanoparticles to the nanocomposites after thermal treatment. A detailed study of the 
synthesized nanocomposites has been performed by means of XRD, FE-SEM and XPS. The photocatalytic 
activity of the nanocomposites has been studied in the hydrogen production reaction by water splitting, 
showing an unexpectedly high conversion efficiency. These results are certainly promising and open new 
horizons for future research. Moreover, TiO2-based materials are of great interest for energy storage 
and conversion devices, in particular rechargeable lithium ion batteries. TiO2 has significant advantage 
due to its low volume change. 
 
Improvement of a Horizontal-Axis Wind Turbine Aerodynamics 
 
Ruiz, Giselle, Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Rodriguez, Carlos, 
Universidad del Turabo, Mechanical Engineering, Gurabo, Puerto Rico; Carbajal, Gerardo, Universidad 
del Turabo, Mechanical Engineering, Gurabo, Puerto Rico 
 
An innovative wind blade for horizontal axis wind turbine (HAWT) was designed and tested in a wind 
tunnel. This design was tested at different wind speeds in the wind tunnel. To determine the effect of 
this new design the experimental results were compared against a conventional wind blade. Based on 
previous experimental evidence it is expected that the new design that combines several design 
parameters will be even more efficient than the conventional blade. In order to verify the performance 
of this turbine designs the wind speed of the wind tunnel was measured with precision by using a hot 
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wire anemometer. The hot wire was placed at different locations in the wind tunnel to determine the 
velocity profile of the wind in the testing section. The measurement process of the wind was with and 
without the presence of honeycomb on the wind tunnel. The results show a quasi-uniform velocity 
profile without honeycomb. The maximum average wind speed measured in the wind tunnel was 9.44 
m/s (Re = 122,291.6), the fluid flow in all the cases were turbulent flow, except for the minimum wind 
tunnel velocity 
 
Synthesis of crystalline Si nanostructures for the production of high performance Li-ion batteries 
 
Villanueva Christian, Universidad del Turabo, School of Natural Sciences and Technology., Gurabo, 
Puerto Rico; Arango Juan C, Universidad del Turabo, School of Natural Sciences and Technology., 
Gurabo, Puerto Rico; Recatalá Jose, Autonomous University of Madrid, Departamento de Física Aplicada, 
Madrid, Spain;  Morant Carmen, Autonomous University of Madrid, Departamento de Física Aplicada, 
Madrid Spain ; Márquez Francisco, Universidad del Turabo, School of Natural Sciences and Technology., 
Gurabo Puerto Rico  
 
Si-based materials have recently gained interest as an alternative to graphite for the construction of 
anodes for rechargeable lithium ion batteries, due to the high specific capacity of Si. However, silicon 
anodes have an inherent problem during the cycling performance; lithium ions produce huge volume 
changes during charge / discharge process in the material, which results in a rapid capacity fading of the 
battery. A proposed solution is the use of silicon nanowires (SiNWs) instead of amorphous Si. Here, is 
presented an innovative process for the growth of SiNWs, through metal assisted chemical etching 
(MACE) process, using Ag. Hypothesis: I) Reaction time and Ag concentration will affect the form, size 
and SiNWs area. Results: 1) the growth of SiNWs was achieved; 2) the consumption of all the Si wafer 
was achieved by modifying the duration of the chemical etching; and 3) the experimental conditions to 
minimize the corrosion and porosity of the as-synthesized SiNWs, were determined by modifying the Ag 
concentration. Similarly, this experimental parameter improved the uniformity and organization of 
SiNWs. Conclusions: 1) Ag concentration was relevant to achieve SiNWs usable for batteries; 2) time 
duration of MACE, only affected the consumption area of the Si wafer; and 3) the MACE process was an 
appropriate process to obtain SiNWs in a controlled manner. One of the main objectives of this project 
is to improve the development and manufacture of electrodes for Li-ion batteries, contributing to 
preserve the Caribbean precious natural resources and hopefully the rest of the world. 
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Environmental Technologies 
 
Synthesis and fenton catalytic activity of iron compounds on model organic compounds 
 
Cotto-Maldonado, Maria del C, Nanomaterial Research Group, Universidad del Turabo, School of Natural 
Science and Technology/Chemistry and Physics Dept, Gurabo, Puerto Rico; Garcia, Abraham, 
Nanomaterial Research Group, Universidad del Turabo, School of Natural Science and 
Technology/Chemistry and Physics Dept, Gurabo, Puerto Rico; Duconge, Jose, Nanomaterial Research 
Group, Universidad del Turabo, School of Natural Science and Technology/Chemistry and Physics Dept, 
Gurabo, Puerto Rico;  Marquez, Francisco, Nanomaterial Research Group, Universidad del Turabo, 
School of Natural Science and Technology/Chemistry and Physics Dept, Gurabo Puerto Rico 
 
The degradation of water sources and natural resources is actually one of the most discussed issues. 
Organic, inorganic, bionutrients and microorganism are some of the most common contaminants in 
water. The textile industry is one of the most contaminant industries because dyes are 
nonbiodegradable compounds. Industrial wastewaters that contain biorefractory compounds are 
normally limited to the use of chemical treatments because the chemicals are toxic to the 
microorganisms used in the conventional biological treatments. Potential human exposure to 
wastewater which contains dyes is a concern because are carcinogenic compounds, showing high 
resistance against biological, physical and chemical reactions. The advanced oxidation processes or AOPs 
have received great attention from researchers during the last decades, because these processes can 
lead to complete mineralization of organic pollutants. The use of photocatalytic materials is a common 
AOPs technique but the use of the Fenton process could be a new option for the degradation of 
contaminants. Iron compounds as a catalyst for the degradation of organic compounds are tested in this 
research. The synthesized materials have been characterized using scanning electron microscopy (SEM), 
X-ray diffraction (XRD), infrared spectroscopy (FTIR) and UV-vis spectroscopy. Methyl orange and 
rhodamine B were used as test molecules and their photodegradation has been studied by UV-vis and 
fluorescence spectroscopies and total organic carbon (TOC) analysis. By using the Fenton catalysts, the 
organic pollutants experience a high degradation rate. The results obtained during this research 
demonstrated the efficiency of the process, pointing out to the possible use of the Fenton catalysts in 
advanced oxidation processes. 
 
Carbon Monoxide Converter Emission by Osmium support in Zirconium Dioxide 
 
Deliz, Carlos, Universidad del Turabo, School of Science and Technology, Gurabo, Puerto Rico 
 
The use of zirconia as a catalyst or as a support for metal catalysts has lately become increasingly 
popular. In recent years, studies of the preparation of zirconia and doped zirconia producing high 
thermal stability. Doped zirconia in environmental application is significant to reduce carbon monoxides 
contribute to several environmental hazards to humans, including respiratory illness, global warming, 
and acid rain. Many transition metals such as cobalt, platinum and gold are used in heterogeneous 
catalysis to reduce pollution emissions in catalytic converters for car, also this is of interest for industrial 
CO control, where the off gas temperature was often low, because of the use of dry scrubber to remove 
the poisonous gases. One significant drawback to these materials such as platinum and gold is their high 
cost. To address this concern, a search for lower cost, alternative materials has led to the study of 
transition metal catalysts. Metallic osmium is proposed as a good candidate because it has been shown 
to be active for CO oxidation and is less expensive than gold and platinum. The osmium electron 
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configuration [Xe] 4f14 5d6 6s2 is similar to platinum electron configuration [Xe] 4f14 5d9 6s1.The high 
orbital d deficiency causes a stronger interaction with negatively charged molecules. 10 % of osmium 
and platinum were supported on ZrO2 and prepared by solid by solid, sol-gel (SG) and incipient wetness 
impregnation (IWI) techniques. The catalysts were characterized by surface area analysis, Raman, SEM, 
X-ray diffraction (XRD), and Fourier transforms infrared spectroscopy. The characterization 
demonstrated that this nobel metal oxide phase was more dominant on the sol-gel and solid by solid 
impregnation support than on wetness impregnation. The complete oxidation of CO to CO2 could also 
be observed below 100 °C for the sol-gel and solid by solid impregnation. 
 
Preparation of Nanostructured Copper Prussian blue inside anodic alumina membranes 
 
Lozano, Cesar, Universidad del Turabo, Natural Science and Technology, Gurabo, Puerto Rico; Bonilla, 
Carmen, Universidad del Turabo, Natural Science and Technology, Gurabo, Puerto Rico; Lugo Rosa, 
Ivonne, Universidad del Turabo, Natural Science and Technology, Gurabo, Puerto Rico 
 
Copper derivatives of Prussian blue have shown very good adsorption properties for gases such as 
Carbon Dioxide, Nitrogen and Hydrogen. In order to increase their adsorption capabilities 
nanostructured complexes of thus analogues has been proposed. In this work, nanorods of 
Cu3[Fe(CN)6]2 embedded inside well-ordered pores of anodic alumina (AAO) were fabricated by using a 
sequential deposition technique in which the membranes were dipped alternatively into solutions of 
copper nitrate and potassium ferricyanide. Each immersion was followed by cleaning the membrane in a 
solution of potassium nitrate to eliminate excess of reagents. The obtained material was dried at 105 oC 
for an hour and partially characterized using scanning electron microscopy (SEM). SEM images showed 
that nanostructures were well formed. Nevertheless, Intents to separate the nanorods, by dissolving the 
AAO membrane with phosphoric acid, were unsuccessful. SEM images also showed the unexpected 
formation of cubic nanoparticles on the surface of the alumina membrane. In order to improve the 
nanorods formation, two synthetic procedures are being tested by placing the membranes in a 
horizontal or vertical position. 
 
Estimating evapotranspiration using pyranometer sensor and satellite data 
 
Torres Molina, Luz, Universidad del Turabo, Engineering, Gurabo, Puerto Rico; González Vélez, Luis, 
Universidad del Turabo, Engineering, Gurabo, Puerto Rico 
 
Climate change is a global phenomenon and its impact has been stronger during the last decades. This 
change is mainly attributed to human activities, such as CO2 emissions. Recently, the Intergovernmental 
Panel on Climate Change (IPCC) declared that significant changes are expected to occur as a result of 
high CO2 emissions. Among these changes are an increase in air and sea surface temperature, rises in 
sea level, and an increase on the magnitude and frequency of extreme weather events. These changes 
represent a potential impact on the behavior of the key properties of the hydrologic cycle, such as 
temperature, precipitation, and evapotranspiration. This study focused on evapotranspiration, which is 
the property that influences agriculture and planning and management of water resources. 
Evapotranspiration is highly correlated with solar radiation; therefore, solar radiation measurements 
throughout the island are essential. However, Puerto Rico solar radiation measurements are available 
only for a few locations, and there is no historical data recorded. For this research, a weather station 
was installed at Universidad del Turabo, Campus Gurabo, with the purpose of studying atmospheric 
events and the behavior of evaporation given the undeniable increase in temperature in the Caribbean 
region. The Penman-Monteith and Hargreaves-Samani methodologies were used to calculate the 
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reference evapotranspiration. Data from the visible channel of NOAA’s GOES-13 satellite was compared 
with the Penman-Monteith and Hargreaves-Samani results. Historical temperature data, for the Gurabo 
area, was obtained from the South East Regional Climate Center (SERC). These data reflect an increase in 
temperature over the last decades 
 



P a g e  61 | 88 
 

Natural and Applied Science Innovational Studies 
 
Neem a treasure plant – exploration and biotechnical analysis in different cell types 
 
Bhattacharyya Piyali, Universidad del Turabo, School of Health Sciences, Gurabo, Puerto Rico 
 
For centuries the Azadirachta Indica tree has been known as the wonder tree of India. Is traditionally 
used in Ayurvedic Medicine, which contains anti-bacterial and anti-inflammatory and anti-cancer 
effects.. Today modern medicine and researchers has verified the remarkable attributes of this tree and 
concluded that is a key ingredient in modern pharmaceuticals and treatments. The plant product or 
natural products show an important role in diseases prevention and treatment through the 
enhancement of antioxidant activity, inhibition of bacterial growth, and modulation of genetic 
pathways. Mohammad A. Alzohairy 2016. The ethanolic extracts of leaves, of neem have consistently 
shown chemo preventive and antitumor effects in Glioma cancer cell. Azadirachtin and nimbolide are 
among the few bioactive components in neem that have been studied extensively by different 
investigator, but research on a great number of additional bioactive components is warranted. The key 
anticancer effects of neem components on malignant cells include inhibition of cell proliferation, 
induction of cell death, suppression of cancer angiogenesis, restoration of cellular reduction/oxidation 
(redox) balance, and enhancement of the host immune responses against tumor cells. To explore 
Glioma, Brain cancer cell lines anti-cancer effect of Neem (medicinal plant) with active compound 
extractions among different bacterial cell lines including cancer cells need to culture. These bacterial and 
brain cancer cell lines and treat with Neem in different concentration to reduce tumor growth and the 
reduce effect on bacterial cell growth. 
 
Controversial Medicinal Plant –Cannabis (Marijuana) 
 
Bhattacharyya Piyali, Universidad del Turabo, School of Health Sciences, Gurabo, Puerto Rico; Vélez 
Alexandra, Universidad del Turabo, School of Health Science, Gurabo, Puerto Rico; Seijo Andrea, 
Universidad del Turabo, School of Health Sciences, Gurabo, Puerto Rico;  Torres Kyara, Universidad del 
Turabo, School of Health Sceinces, Gurabo Puerto Rico ; Pérez Valeria, Universidad del Turabo, School of 
Health Sceinces, Gurabo Puerto Rico  
 
Cannabis is a genus of flowering plant that includes three species or subspecies, sativa, indica, and 
ruderalis Medical cannabis, can refer to the use to treat disease or improve symptoms; however, there 
is no single agreed upon definition. The use of cannabis as a medicine has not been rigorously 
scientifically tested, often due to production restrictions and other governmental regulations. There is 
limited evidence suggesting cannabis can be used to reduce nausea and vomiting during chemotherapy, 
to improve appetite in people with HIV/AIDS, and to treat chronic pain and muscle spasms. However, is 
insufficient for conclusions about safety or efficacy. 
 
Synthesis and Characterization of Carbon Nanotubes to be used in the Development of New Ionizing 
Radiation Sensors 
 
Duconge, Jose J., Universidad del Turabo, Natural Science and Technology, Chemistry-Physics 
Department, Gurabo, Puerto Rico; Garcia, Abraham, Universidad del Turabo, Natural Science and 
Technology, Chemistry-Physics Department, Gurabo, Puerto Rico; Morant, Carmen, Universidad 
Autonoma de Madrid, Department of Applied Physics, Madrid, Spain;  Campos, Teresa, Universidad 
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Autonoma de Madrid, Department of Applied Physics, Madrid Spain ; Elizalde, Eduardo, Universidad 
Autonoma de Madrid, Department of Applied Physics, Madrid Spain;  Marquez, Francisco, Universidad 
del Turabo, Natural Science and Technology, Chemistry-Physics Department, Gurabo Puerto Rico  
 
Synthesis and Characterization of Carbon Nanotubes to be used in the Development of New Ionizing 
Radiation Sensors. Detection of ionizing radiation is crucial in different fields including energy, national 
security, biological and nuclear research, and other applications. Single Walled Carbon Nanotubes 
(SWNTs) have attracted much interest for the design of advanced nano-devices, due to its excellent 
mechanical, optical, thermal, electrical, and mechanical properties arising from their quasi-one-
dimensional structure. One of these potential applications is the use of SWNTs as radiation sensor. For 
this purpose, the critical steps in the design and fabrication of devices are focused on the growth of 
SWNTs into controlled architectures and onto appropriate substrates.. In this research, SWNTs have 
been synthesized by CVD, using ethanol at low pressure as carbon source. The characterization of the 
synthesized materials has been carried out by electron microscopies (SEM and TEM), X-ray diffraction 
(XRD), and Raman. This material is currently being used for the design and development of a new 
prototype of radiation sensor. 
 
Antibacterial effect of the capsule and leave extract of Azadirachta indica 
 
Katiria J. González-Rosario, Universidad del Turabo, School of Natural Science and Technology, Gurabo, 
Puerto Rico; Rafael Rodríguez, Chemical Engineering, University of Puerto Rico, Mayagüez, Puerto Rico; 
Piyali Bhattacharyya, Universidad del Turabo, School of Health Sciences, Gurabo, Puerto Rico;  Anastacio 
Emiliano Sosa, Universidad del Turabo, School of Natural Science and Technology, Gurabo Puerto Rico ; 
Jonathan Otero, Universidad del Turabo, School of Natural Science and Technology, Gurabo Puerto Rico;  
; José R. Pérez Jiménez, Universidad del Turabo, School of Natural Science and Technology, Gurabo 
Puerto Rico  
 
Human history has been identified and used medicinal plants to combat many diseases. Azadirachta 
indica (neem), commonly found in various parts of India, is an evergreen tree that has many medicinal 
properties. Neem tree is the most researched tree in the world because it has been found that every 
part possesses a wide range of anti-bacterial, anti-inflammatory, anti-fungal and anti- cancer effects. 
The purpose of the study was to investigate the activity of Azadirachta indica capsule and leaf extract 
against six non-virulent strains.  Qualitative and quantitative trials were made to determine the effect of 
both extracts in each bacterial strain. Bacteria were cultivated in tryptic soy broth (TSB) containing 
various concentrations of neem capsule and leaf extract (initial concentration of 10 mg/mL) at 37C for 
24 and 48 hours. Gram-negative bacteria were less susceptible through time and concentration for both 
extracts. For the quantitative trial, the Most Probable Method (MPN) was perform to determine if there 
was inhibition of the cells due to the neem capsule and leaf extract. The MPN shows that for 24 and 48 
hours the extracts inhibit the growth of each strain. Afterward, the minimum inhibitory concentration 
(MIC) and minimum bactericidal concentration (MBC) was perform only in the capsule extract to study if 
the inhibition turned out to be a bacteriostatic or bactericidal effect. None of the bacteria grew in TSB in 
24 and 48 hours showing that the inhibition was a bactericidal effect. Ultimately, we aim to proceed 
with the MIC and MBC in the leaf extract and identify the specific compounds that differ in each extract. 
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Networks and Telecommunications 
 
Big Data Applications: a Literature review and preliminary study 
 
Alfonso Flores, Christian, Universidad del Turabo, Computer Engineering, Gurabo, PR; Bonilla Santiago, 
Anthony, Universidad del Turabo, Computer Engineering, Gutrabo, PR; Hernandez Mendez, Nathanael , 
Masalmah, Yahya M., Universidad del Turabo, Computer Engineering, Gurabo PR  
 
Big data is growing fast as technology resources are approaching petabytes of data flowing in different 
domains. Integration of advanced data analytic provides deeper, exploratory perspective and makes 
data more useful in different applications. Business Intelligence, Health care, Energy, social media, and 
transportation are example of applications where big data is a great tool. In this presentation, we will 
introduce a literature review in the mentioned applications. In addition we will present a preliminary 
study of how big data contribute to decision making and expand the power of the applications where it 
is used. Some major examples of applications will be presented. 
 
Literature Review Findings on Adopting Cloud Computing and its Effects on IT Employee Retention 
and Job Opportunity 
 
Crespo-Pérez, Gilberto, Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, 
Puerto Rico  
 
Business administration results in a complex world of decisions ideally focused on achieving the best 
results, at the lowest cost and without lowering the quality of the final product or service. A very thin 
line separates success from failure in reaching this goal. For its achievement, it is necessary to count on 
the best of available information at the precise moment. This is the foundation of the information 
technology concept known as “the cloud” or cloud computing. All enterprises have to reach a 
documented decision regarding its adoption, and this is our goal, to make it possible. One of the main 
objectives of every organization is to minimize its operational costs, such as lowering the cost of 
products and services that do not contribute to increasing direct income. Many enterprises see 
technology acquisition as an expense with no return. However, today more than ever and organization 
that makes no effective and efficient use of technology, could find itself in competitive disadvantage 
when compared to others that do so. This could be even worse if the organization does not count with 
qualified information systems personnel, with the required skills, abilities and knowledge required to 
obtain, manage and count with the capacities and operations provided by technology to its processes 
and operations. Nowadays a current consideration is that technology acquisition costs and cloud based 
service offerings are more accessible as innovative information technologies and processes become 
available at relatively lower costs. Likewise, its capacities, reliability, worldwide access, flexibility and 
ease of use are some of the reasons for which enterprises see them as attractive and become interested 
in their acquisition. In addition to their attraction by these enterprises, so has increased the interest of 
researchers to determine which the most significant traits are, and how they have an effect when they 
realize their need to adopt or not cloud base computation capabilities. The present ongoing research 
tries to identify the most determining factors for the adoption of cloud based technologies and 
processes, and how these could on its time affect retention, job opportunities, and professional 
development of information systems personnel. Our goal is to widen the current information database 
on these subject and simplify its decision-making process. In order to reach this goal, we propose a 
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conceptual framework based on the Technology Acceptance Model and the Technological Organization 
Environment. We will identify predictive and modifying variables and their respective correlations. 
 
Big Data applicatiosn in Healthcare: a case study 
 
Gonzalez Colon, Ernesto, Universidad del Turabo, Computer Engineering, Gurabo, PR; Martinez Collazo, 
Michael, Universidad del Turabo, Computer Engineering, Gurabo, PR; ZayaS Velazquez, Jose, Universidad 
del Turabo, Computer Engineering, Gurabo, PR;  Masalmah, Yahya M., Universidad del Turabo, 
Computer Engineering, Gurabo PR  
 
Every day, 2.5 Quintillion bytes of data are created. This requires new tools to process and analyze these 
data since the traditional tools are not capable to do so. Our major goal is to enable the use of all 
collected data and learn from it, to support a more effective and intelligent decision making. The large 
amount of collected data can be classified as Big Data. According to IEEE, Big Data these days is 
measured in the range of Petabytes to Terabytes. Big Data requires algorithms that specialize in 
handling, analyzing and interpreting large amount of different data types, at faster speeds than it would 
normally take. One of the approaches commonly used to work with Big Data is machine learning 
because it is one of the most effective tool to analyze data. A popular tool used for programming and 
compiling the algorithms for analyzing Big Data is Apache Spark. This is a light, fast cluster computing 
tool designed to combine the best of machine learning libraries with parallel computing. Big Data 
analysis tools are being used to analyze large amount of healthcare data to predict different cases of 
diseases, and to better understand them. In this project, we are studying large amount of data collected 
from different cases of breast cancer. The results help understand the various disease phases and 
performance of treatments used. It is expected that a better understanding of the disease and the 
treatments will lead to better decisions in regards to treatment procedures selection. 
 
Bluetad Mobile Application 
 
Montañez, Jonathan, Universidad del Turabo, Electrical and Computer Engineering, Gurabo, PR; 
Almodóvar-Faría, José M., Universidad del Turabo, Electrical and Computer Engineering, Gurabo, PR;  ,            
 
Everyday college professors deal with many tasks. Some of these tasks are directly related to education, 
others are not. For instance, professors must keep record of student attendance which is very often 
done by passing around a sign-in sheet and then manually entering data into a computer in order to 
generate and send attendance reports. Automating non-educational tasks allows instructors to focus on 
improving their teaching. Furthermore, using technology for educational tasks improves the classroom 
learning experience. For example, in some active learning techniques, instructors may survey the 
classroom to get feedback on student knowledge and clarify misconceptions. However, this practice is 
only effective if students participate. Often students restrain from answering in class mainly due to the 
fear of being wrong. Having a method such as an electronic polling using mobile devices to quickly and 
anonymously get students to speak their mind may increase student participation. Developing a 
comprehensive mobile application to facilitate faculty tasks will ultimately result in a superior classroom 
experience. This is the focus of the Bluetad mobile application project. During its starting phase, Bluetad 
features will include automated attendance keeping and in-class electronic polling. To achieve this, the 
Bluetad mobile application will carry out a node discovery technique employing Bluetooth LE (BLE) 
technology to create intermittent local networks. These networks will address the built-in transmission 
range limitation of BLE (30 meters) by having nodes discover other neighboring nodes and populate 
them in a data table. This data will then be routed to the sink node which will hold the data for all nodes 
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within a determined area. Bluetad’s long term goal is to keep adding functionalities that will address 
classroom limitations and challenges in order to improve the learning experience and progress 
education. 
 
The Interconnected Generation and the M-Government: A Literature Review of Recent Investigation 
to Propose Mobile Government Implantation Model User Acceptance in Under Developed and 
Developed Countries 
 
Padrón, Juan M., Universidad del Turabo, Business Administration and Entrepreneurship, Gurabo, 
Puerto Rico; Crespo-Pérez, Gilberto, Universidad del Turabo, Business Administration and 
Entrepreneurship, Gurabo, Puerto Rico  
 
Introduction Many years ago, it was said that we were living in the technological ages, but is more 
accurate to say it nowadays. Government agencies are adopting cloud computing, specifically 
Infrastructure as a Service and Software as a Service, in order to have their data centers and applications 
running in the cloud. Even though these changes are happening, governments in both, developed and 
under developed countries, are still not taking advantage of all of these technologies to provide citizens 
and employees with better services. Commonly, government agencies make a limited use of 
technologies. They still use Internet portals to provide access to certain information, electronic forms, 
applications, and utility services. This is known as e-government. M-Government is a new connectivity 
trend and service offering that increases the mobility of Internet use. Even though there are some 

similarities between e‑government and m-government, we are interested in study the characteristics 
that differentiate them. Objectives It is of critical importance to improve the communication between 
the government and the citizen, by simplifying the government machinery and the citizen access to 

them. M‑government has become an interesting research topic and it has aspects that still need to be 
explored. Some of the essential aspects to study are government policy and user acceptance, due to the 
presence of m-services, the increasing growth in mobile devices use and capabilities, and the rising 
mobile Internet users. Literature review shows that m-government is lacking a standardized model for 
implementing their offerings. Hence, we are proposing a model that explores the implementation of the 
government offerings and the user acceptance, based on citizens’ social status and technologies 
available Methodology Several systematic searching approaches were conducted in order to narrow the 
scope to both of our primary topics, m-government and e-government. To do this, we adopted the 
snowballing method conducted by Andersson and Grönlund (2009), in order to obtain only pertinent 
articles. We also searched through bibliographies from papers found on related topics such as Norris 
and Lloyd (2006), and examined for cited articles in the papers we read.   Conclusion Since mobile 
devices provide a new way of interaction between citizens and government, we envision future research 
to determine whether the use of mobile technologies positively affects such interactions, and the 
acceptance of this type of engagement. The digital divide can be a major preoccupation for governments 
using e-government, but this can be mitigated by introducing new mobile technologies. 
 
Adopción de tecnologías de código abiertas en pequeñas y medianas empresas 
 
Rivera Castro Victor Emanuel, Universidad del Turabo, Negocios y Empresarismo, Gurabo, PR  
 
El propósito de esta investigación es analizar el proceso de decisión en la adopción de tecnologías de 
código abierto en las pequeñas y medianas empresas, a través de la generación de un modelo 
conceptual. Este modelo integra la Teoría de Capacidades Dinámicas, así como la composición de la 
misma y sus tres elementos principales como lo son la absorción, integración y re-configuración. La 
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Teoría de Capacidades Dinámicas explica proceso en que una empresa crea, despliega y protege los 
activos tangibles e intangibles, así como el aumento del rendimiento de la empresa. La medición de este 
fenómeno se realiza mediante una revisión de literatura de siete artículos. Como conclusión se 
determina que el factor innovación es una respuesta directa a la aplicación de la Teoría de Capacidades 
Dinámicas en pequeñas y medianas empresas, de igual manera se concluye que la adaptación de 
tecnologías de código abierto son un resultado directo de la innovación dentro de la empresa, de esa 
manera de valida el modelo conceptual generado. 
 
Transportation Network Vulnerability Assessment for Emergency Response 
 
Rodriguez, Karina, Universidad del Turabo, Engineering, Gurabo, Puerto Rico  
 
In a disaster situation, functionality of a transportation network in populated areas is critical for 
effective emergency response. Unfortunately, disruptions affect these transportation networks’ 
components. Critical network infrastructures, such as transportation networks on metropolitan areas, 
are vulnerable to intentional or unplanned disruptions, which may render some of their components 
(roads, highways, bridges, among other ground components) non-operational leading to deterioration 
of service due to path destruction and even disconnectedness (non-operational paths) between nodes 
that provide service and nodes that receive it. This research proposes to assess network functionality as 
the capability of the transportation network to provide a feasible path between emergency response 
providers and affected population. The objective of this project is to understand and assess the effect of 
disruptions on network performance, considering disruption propagation among network components 
and uncertainty regarding which network components are in a failed state after disruption strikes. This 
research has the potential to enhance the ability of decision makers and practitioners to protect critical 
infrastructures of national interest, to better understand the effects of disruptions on network 
performance and to how different topologies tolerate them. Furthermore, the development of a 
probabilistic measurement applied to disruption propagation can be considered to future work. 
 
e-Lancing: The Future of Work and the improvement of virtual processes in the crowdsource. 
 
Santiago-Alamo, Elinamar, Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, 
Puerto Rico  
 
E-Lancing: The Future of Work and the improvement of virtual processes in the crowdsource. Abstract: 
The objective of this Research is to develop a conceptual model that measures the quality of the virtual 
relationship between companies (customers) and workers (freelancers) in the crowdsource. The 
proposed model integrates both process virtualization theory and work systems theory. This model 
includes the following variables: customers, workers, information sharing, trust, environment and 
monitoring capability. Methodology: At the time, a total of 18 articles have been revised; from “The 
dawn of e-Lance economy”, (a contribution made by the creators of the concept of e-Lance on Harvard 
Business Review) Malone & Laubacher (1998), to recent articles such as “Work experiences on MTurk: 
Job satisfaction, turnover and information sharing”, Brawley & Pury (2016). According to the Freelance 
Marketplace Industry Competitive Analysis (2014), the asymmetry of information in e-Lancing is the lack 
of communication and this must not be overlooked, since this lack of communication creates certain 
problems that hinder an efficient virtualization process into the crowdsource such as front-end (when 
the customer does not define the scope of the project properly, leading to not alienated expectations), 
and scope creep (when the customer does not understand the depth of the scope of a project, which 
leads to increased demands, find solutions and get back to work in the project), among many others 
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problems. It was found that the virtualization of business processes yields accelerated and effective 
earning benefits; and by its nature, e-Lancing eliminates the barrier of time and space. However, there 
are still aspects that should be revised and investigated. There were various gaps identified, being the 
difficulty to maintain a working relationship of quality during the performance of a virtual project 
between customers (employers) and workers, and how this relationship can be improved integrating the 
process virtualization theory and work systems theory the main reason for this research. Brawley & Pury 
(2016) shows that some constructs, relationships, and recommendations of the traditional work model 
can be integrated and adapted to the novel experience of crowdsource. Elinamar Santiago Alamo, MBA 
DBA Student on Management Information Systems Universidad del Turabo 
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Public and Environmental Health 
 
Multifactorial Aspects in the Prevalence of Inflammatory Bowel Disease and It’s Rheumatological 
Manifestations Observed in the Puerto Rican Population. 
 
Oyola, Yaisanet, Universidad del Turabo, Ciencias Naturales y Tecnologia, Caguas, PR; Aponte, Nelson, 
Universidad del Turabo, ECT, Caguas, PR; Cruz, Xemis, Universidad del Turabo, ECT, Caguas, PR;  Rosa, 
Galeishka, Universidad del Turabo, ECT, Caguas PR  
 
The prevalence of Irritable Bowel Disease (IBD) which includes Crohn’s Disease (CD) and Ulcerative 
Colitis (UC) has been rising among the Hispanic population, especially for the Puerto Rican population. 
The etiology of this chronic condition is still idiopathic but some immunogenetical mechanisms have 
been proposed. IBD also shows rheumatological manifestations including several arthropathies. The 
most significant extraintestinal rheumatological manifestations, previously observed in Crohn’s Disease 
and Ulcerative Colitis included: Rheumatoid Arthritis (RA), Peripheral Arthropathy, Ankylosing 
Spondylitis (AS), and Sacroilitis (SI). In IBD the most common extraintestinal manifestation is arthritis 
which can be either axial or peripheral. The rate of osteoporosis from previous studies was mostly 
present on patients suffering from Crohn’s Disease. Other factor taken into consideration for this study 
is the genetic makeup of the Puerto Rican population (a mixture of three ethnic groups: Spaniards, 
Caribbean Indians and Africans). The differences in the genetic makeup of inheritance will mostly affect 
immunological factors which are intrinsically related to rheumatological conditions. Immunogenetical 
aspects include rheumatological manifestations in those suffering from IBD. The association of 
Ankylosing Spondylitis with the HLA-B27 gene located in chromosome 6 regions 21.33. Crohn’s disease 
and Rheumatoid Arthritis are induced by a mutation in the HLA-DRB1 gene; located in chromosome six 
regions 21.32. The association of genetics HLA-B27 and IBD have considerable scientific evidence to 
support it. The aim of this retrospective study is to increase the awareness on the need of further 
studies due to the increased prevalence of IBD on a population. 
 
Gender disparities in mortality in puerto rico: inequalities and inequities in health 
 
Pedroso-Zulueta Teresa, Universidad Del Este, School of Health Sciences, Carolina, Puerto Rico  
 
The aim of this study is to deepen the analysis of mortality indicators by sex in Puerto Rico. The gender 
perspective is used to know about differentials and inequalities that generate disparities in mortality 
among women and men in Puerto Rico. In 2010-2012 life expectancy at birth for both sexes reached 
79.2 years, with a gap of 7.5 years among women and men, higher in the group of very low mortality 
countries, internationally. We use the years of potential life lost (YPLL) by age and external causes of 
death and natural death among other indicators, for further analysis of male mortality from a gender 
perspective. The young men have a very high premature mortality because there are many death by 
external causes, homicides, suicides and accidents; in the case of women's, in the premature death are 
prevalent the natural death causes in all groups of ages. The results of this study promote the gender 
mainstreaming to achieve health equity for women and men. Puerto Rico require plans, programs and 
policies of health, that take into account gender disparities; to achieve a longer life free of preventable 
disease, disability, injury and premature death; which currently affect more men than women. Key 
words: Mortality disparities, sex and gender, equity in health, years of potential life lost. 
 



P a g e  69 | 88 
 

Hearing Loss and Cognitive Ability in the Elderly 
 
Pintado - Sosa, Lillian, Universidad del Turabo, School of Health Sciences, Gurabo, PR; Alamo, Kristy, 
Universidad del Turabo, School of Health Sciences, Gurabo, PR; Alvarez, Nathalie, Universidad del 
Turabo, School of Health Sciences, Gurabo, PR;  Batista, Karen, Universidad del Turabo, School of Health 
Sciences, Gurabo PR  
 
Puerto Rico has 26% of the population with 65 years old and by 2030, 30% of the population would be 
over age 60. Puerto Rico is one of the countries with highest percentage of elderly people in the 
Caribbean and Latin America. Age related hearing loss is the most common type of hearing loss in the 
elderly. It is a disabling problem among older persons leading to physical and social dysfunction, 
loneliness, isolation, dependence, frustration and communication disorders. Between 4 to 5% of the 
elderly, present cognitive problems. In Puerto Rico, Alzheimer disease is the fourth death cause in the 
elderly and 25,000 persons have Alzheimer. This can be considered as a demographic challenge in 
health, social and psychological needs of elderly. Ageing can be associated with brain dysfunction such 
as problems with memory, problem solution, reasoning and language. Hearing loss can affect the 
cognitive processing during speech perception. This cognitive reduction affects the capacity of 
understand and remember language. The aim of this study was to determine the relation between 
hearing loss and cognitive decline in the Puerto Rican elderly. A convenience sample of 92 elderly was 
obtained from community dwelling older persons. An audiometric hearing screening and an otoscopic 
evaluation was performed to establish hearing status. Different questionnaires were used to establish 
cognitive function and hearing handicap. This research responds to the rapidly growing older segment 
group in Puerto Rico. Professionals should be conscious in future planning for social and health services 
for elderly with hearing loss and cognitive involvement. These factors may cause a reduction in 
independence and increased need for support in the elderly. This project provide health professionals 
with an accurate relation between two of the major chronic health conditions in the elderly: hearing loss 
and cognitive abilities. According to the results obtained, there is a relationship between hearing loss 
and cognitive abilities among older adults; older adults with hearing problems have poorer cognitive 
abilities. This will help professional to take the adequate decisions to maintain a high quality of life for 
the Puerto Rican elderly. The association of hearing loss and cognitive factors can help professionals to 
address these public health issues and lead to adequate methods for an early identification. 
 
Early lead (Pb+2), circadian sleep, and the endogenous clock of flies 
 
Vazquez-Montes Adrinel, Universidad Del Turabo, School of Natural Sciences & Technology/Biology, 
Gurabo, PR; Rivera Angel, Universidad del Turabo, School Natural Sciences & Technology/Mathemathics, 
Gurabo, PR; Agosto-Rivera Jose, University of Puerto Rico, Natural Sciences/Biology, San Juan, PR;  Ortiz-
Zuazaga H, University of Puerto Rico, Computer Sciences, San Juan PR  
 
Sleep deprivation is a public health epidemic affecting 90% of children and adolescents in US resulting in 
detrimental health outcomes. Chronic deprivation in youth results in circadian-dependent 
neurocognitive impairments; anxiety, depression, and suicide attempts; obesity, diabetes, and 
hypertension. Causes of sleep problems are multifactorial, including a wide range of environmental and 
genetic factors as important sleep modulators. Genetic polimorphisms in genes of the circadian 
molecular clock and environmental exposure to persistent neurotoxicants such as lead (Pb+2) have been 
identified as important modulators of sleep. Animal models may be useful to advance our knowledge on 
the role of genes, the environment, and their interactions in the etiology of sleep disorders, including 
early-life exposure to Pb+2 and other persistent xenobiotics. Our preliminary data show that exposure 
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of larvae to sub-lethal Pb+2 disrupts normal gene activation of ecdysone-induced protein 75, a nuclear 
hormone receptor known to regulate the biological clock in flies and mammals, followed by dysruption 
of circadian sleep in adult flies. A similar mechanism occurs in the mammalian clock, confirming the 
conservative nature of the biological clock between flies and mammals. Using the fruit fly, we will 
establish an innovative system-level approach to identify nuclear hormones receptors and endogenous 
clock genes as early molecular endpoints of xenobiotics disrupting circadian sleep. Nuclear hormone 
receptors share conserved structures and functions across species and more than a third of these 
receptors in humans are targets of current marketed therapeutics. The identification of such molecules 
will open new opportunities to validate the use of flies for behavioral and mechanistics studies in 
toxicology; for the discovery of novel mechanisms regulating sleep; and for discovering new drugs with 
potential therapeutic use for people suffering sleep disturbances of genetic origin or after neurotoxic 
damage. 
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Social and Human Sciences 
 
The establishment of Central Guánica and its impact on the socio-economic development of the 
municipality 
 
Aleman Iglesias, Javier, Universidad del Turabo, Departamento de Humanidades, Gurabo, Puerto Rico  
 
The establishment of Central Guánica and its impact on the socio-economic development of the 
municipality This study, which we present, has as the main objective to examine the process of the 
establishment of the greatest central in Puerto Rico, the Guanica Central. Its establishment in the 
beginning of the XX century provoked drastic changes that permitted a social economic advancement in 
its municipality. On the other hand, we shall analyze how its establishment impacted the sugar market 
of the region since it became centralized in the new factory the elaboration of sugar displacing a great 
quantity of the cane farmers. 
 
Qualitative study on functional illiteracy in university students of both genders who attend the fourth 
and fifth year in a private university of Puerto Rico 
 
Alexandra Cuadrado Robinson, Universidad del Turabo, School of Social Science, Gurabo, Puerto Rico; 
Rubén Vega Cuadrado, Universidad del Turabo, School of Social Science, Gurabo, Puerto Rico  
 
Qualitative study on functional illiteracy in university students of both genders who attend the fourth 
and fifth year in a private university of Puerto Rico. Abstract This proposal pretends to investigate 
whether there is functional illiteracy in university students of both genders, who attend the 4th and 5th 
year in a private university of Puerto Rico. This study will have a qualitative approach, whose data will be 
analyzed and annotated with both genders as the researchers emerge in the investigation. The data will 
be compile by an assignment designed by a voluntary professor(s) specialized in Hispanic linguistic, 
which consist on a topic of interests to the students, either a summary of an article or a critical analysis 
on a certain topic related to the class. For the assortment of the sample we’ll be using clusters of 
students in two (2) sections of writing courses in Spanish. The results of this study could put into 
perspective some university students whom may not be aware they incur in functional illiteracy. Along 
with linguistic professors and those specialized in languages, future teachers who can improve the 
quality and method of educating the incoming generations, and professionals affiliated to the branches 
of Social Sciences. As stated by Professor Ernesto Espinoza, vice chancellor of the Universidad del 
Turabo’s evaluation office updated data of this semester’s student profile indicate that 56.88% of the 
enrollment are female, and 42.4% are men, for a total of 13,600 active students. This implies that the 
present researchers should be extremely cautious in interpreting the analysis of the data attained. 
Researcher’s: Alexandra Cuadrado Robinson (S00885236) Rubén Vega Cuadrado (S00972241) 
Social and Human Sciences 
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A journey on sexual health and HIV educational modules for Hispanic youth on a minority serving 
Institution 
 
Aragunde-Kohl, Úrsula, Universidad del Turabo, Programa de Psicología, Gurabo, PR; Pagán Colón, 
Lourdenisse, Universidad del Turabo, Programa de Psicología, Gurabo, PR; Casiano-Guzmán, Ashley, 
Universidad del Turabo, Programa de Psicología, Gurabo, PR;  Padrón Pérez, Grace, Universidad del 
Turabo, Programa de Psicología, Gurabo Universidad del Turabo ; Torres Lugo, Natacha, Universidad del 
Turabo, Programa de Psicología, Gurabo PR  
 
In response to the rates of infection among youth in Puerto Rico and the need for comprehensive sexual 
education in 2014 the Universidad del Turabo (UT) pioneered Cuidate! An evidence based intervention 
for Latino youth in it’s psychology bachelor’s program; this in order to provide HIV/AIDS prevention 
information and testing directly to students. Through comprehensive modules that target common 
factors on culture, family values and sexual practices in it’s first year the program was able to impact 
more than 250 students in just the Caguas campus. The peer led intervention that started in 2014 
funded by the Department of Health and Human Services of the United States (HHS) aims to impact 
through 2014-2017 more than 1,000 students and high risk community youth, and deliver testing and 
education to communities outside of campus. In 2016, we switched to a new evidence based practice 
called SEPA, and the purpose of this study is to evaluate and compare Cuidate Modules versus SEPA 
Modules, in regards of increasing knowledge of sexual health and HIV/AIDS in people between the ages 
17- 65 years. Cuídate was measured through a pre and posttest were we could compare their level of 
knowledge before and after participating in the Cuídate Modules. The test’s showed that 93.3% of 
participants in the post-test were between expected and excellent knowledge. SEPA will be using the 
following instruments to measure impact: Health and Sexual History (1998), Partner Table Revised 
(2006), HIV Knowledge Questionnaire (1995), Condom Self Efficacy (still in development) and Sexual 
Relationship Power Scale (2000). Also, participants will be post baseline assessed after three months. 
We have observed that the modules regarding cultural values and myths of HIV need to be more 
intensive in Puerto Rican youth, in order to re-educate about sexual health and HIV. Also, the results 
show a lack of knowledge about other sexual transmitted diseases (STDs). We can conclude that 
providing Cuídate!Modules is an effective way to educate about HIV/AIDS and sexual health but most of 
all we have seen that there is an immense need to continue providing sexual health education and tools 
in Puerto Rican Youth so that they can develop effective strategies and make decisions that promote 
adequate and age appropriate sexual development and empower them regarding their sexual health. 
SEPA will provide us the opportunity to evaluate the efficacy on biological, behavioral, social cognitive 
risk for HIV prevention and sexual health. 
 
Human animal relationship a source of wellbeing and a therapeutic catalytic tool 
 
Aragunde-Kohl, Úrsula, Universidad del Turabo, Programa de Psicología, Gurabo, PR; Gutierrez Cabán, 
Gabriela, Universidad del Turabo, Programa de Psicología, Gurabo, PR;           
 
The aim of this study was to better understand the general beliefs and attitudes toward companion 
animals in Puerto Rico. This relationship becoming a possible source of wellbeing and a therapeutic 
catalytic tool in our participant life’s. Data was collected using an auto-administered questionnaire 
developed by the authors. The target populations of this survey were Puerto Rican residents, aged at 
least over 21 years. The total data collected was a total of 1,327 responses. The results shows that 84% 
of the participants indicated they have an animal companions in their home, only 16% said they have 
none. Almost 82% participants currently have a total of 4 (mean = 3.8) animal companions. The majority 
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(39%) of the participants indicated that they spend 12 hours or more with their companion animals. 
Concerning activities with their companion animal’s participants said that they stroked (94%), played 
(92%), talked (89%) and walked (57%) their companion animals. Concerning the human animal bond, 
participants rated their companion animals as extremely important (72%), very important (24%), neutral 
(4%), not that important (0.4%), and not important (0.1%). They also rated their companion animals as 
family members (99%). The results of this study align with other research on the topic that show that 
human animal interaction enhance and facilitate positive traits in us (Hediger and Turner, 2014). This in 
turn becomes a fundamental opportunity in the work of counseling psychology within the context of 
psychotherapy to create more effective interventions and take into account a very important 
relationship in the participant’s life. Companion animals should become part of the factors we consider 
when working and developing therapeutic plans for our participants (Thew, Marco, Erdman and Caro, 
2015). 
 
The use of the TIC’S Within The University Students at a Four Year Level 
 
Calderón Rivera José, Decanato de Educación General, GUrabo, Puerto Rico  
 
My presentation will be focused on the process that researchers will have to follow to conduct a 
research in the Universidad del Turabo. I will use our experience with the research: El uso de las TIC’s de 
los estudiantes de cuarto año de estudios universitarios (The use of the TIC’S Within The University 
Students at a Four Year Level) to illustrate how to accomplish all institutional requirements in order to 
have the approval to do a research in our institution. The discussion will include a descriptions of the 
forms that have to be completed and the steps to be followed to fulfill the institutional protocols. I will 
also present how our investigation has been developing and how the institutional policies have 
contributed to do a better investigation 
 
The role of the questionnaire in the research: The use of the ICT of the students of fourth year of 
university studies 
 
Calderón Santana Edwin, Decanato de Educación General, Gurabo, Puerto Rico  
 
Scientific research requires a series of techniques based on a methodology for data collection. One of 
the most used instruments for obtaining information is the questionnaire. The questionnaire as an 
instrument allows, through a series of questions, that the subjects can express their opinion on the 
variables that are intended to be measured in an investigation. Open or closed questions can be asked in 
the questionnaire. In closed questions the researcher defines the different types of responses and the 
respondent will choose the one that best answers the question. In closed questions the answers are 
delimited beforehand. In open questions the answers are not delimited in beforehand. Open questions 
allow the subject to enlarge their responses, which is good when you do not have much information on 
certain topics. 
 
Descriptive quantitative study on the tendency towards university desertion in students of bachelor's 
degree of a private university in Puerto Rico 
 
Cruz Sierra Wilmarie, Universidad del Turabo, School of Social Science, Gurabo, Puerto Rico  
 
Descriptive quantitative study on the tendency towards university desertion in students of bachelor’s 
degree of a private university in Puerto Rico. Abstract The objective of this research is to identify and 
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describe the trends presented by university students towards desertion in a private university in Puerto 
Rico. We also hope to be able to identify which of the genders presents the main tendency towards 
university dropout. This study has two hypotheses, the first is that more than 20% of the student 
population has thought of leaving university. And the second is that the greater tendency for university 
dropout will be presented by men compared to women. The study uses the quantitative approach with 
a descriptive scope. The research design will be non-experimental cross-sectional with a non-
probabilistic sampling type. The criteria for the selection of the sample will be day students of a private 
university and be enrolled in the bachelor’s degree program. For the obtaining of data, the researcher of 
the study will design a measurement instrument simple type survey. The results of this study could be of 
interest to private universities in Puerto Rico. Researcher: Wilmarie Cruz Sierra 
 
The best practices in the bloodstain pattern analysis based in the instructional methodological process 
 
Danishka Deliz Mercado (MA Student), Universidad del Este, Social and Human Sicences, Arecibo, Puerto 
Rico; Prof. Cesar Rommel Salas, Universidad del Este (Faculty), Social and Human Sciences, Arecibo, 
Puerto Rico  
 
The crime scene it's the place where forensic investigators collect all physical, biological and digital 
evidence, which provides relevant and crucial information about the criminal investigation process. The 
evidence gathered, allows the qualified forensic examiner to determine the possible events or 
circumstances involved in the respective criminal offense, for examine all the blood material that are 
found visible at the crime scene. The techniques employed are particular, because establish meticulous 
and sensitive procedures. The distribution, size and shape of the victim's blood droplets in the crime 
scene, may be useful in interpreting and reconstructing events that caused the victim's death. The 
objective of this research proposal is to establish the best practices in the bloodstain pattern analysis 
during crime scene investigation, based in the importance of the development of an instructional 
methodological process in this discipline. The interpretation of bloodstains requires solid knowledge, 
that are established in this proposal. Puerto Rico don’t have any academic organizations that offer the 
possibility of obtaining certification in this area, therefore we hope that the results of this work will 
establish the basis for obtaining good practices in the bloodstain pattern analysis through an efficient 
academic preparation, since the lack of preparation in this area reduces the inefficiency, ineffectiveness 
and the poor quality in the handling bloodstain pattern of the crime scene. Keywords: Forensic 
investigation, bloodstain pattern expert, biological evidence, certification. 
 
Los aborígenes desde la visión de la historia decimonónica puertorriqueña 
 
Frías Etayo, Eduardo, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
The need to reconstruct the indigenous past of Puerto Rico was a constant in many of the intellectuals 
of the second half of the nineteenth century. Professionals of diverse branches, worried by the history 
and the Puerto Rican culture will focus in the task to begin to rescue the aboriginal heritage. Although 
many of them will be influenced by the new wave of ancients studies so popular in Europe and the 
United States in the second half of the century, others will be interested in knowing and deepening the 
culture of the first settlers of the Island and the Caribbean. These archetypes created from the study of 
the Chronicles of the Indies, and the discoveries of numerous archaeological pieces are going to be 
establishing a vision of the pre-Columbian Indian. This paper aims to analyze the nineteenth-century 
otherness in the vision of the early Puerto Rican historians. 
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Study of the uses and gratifications theory in social networks, by communication’s students 
 
Garcia-Suarez, Victor Manuel, Universidad del Turabo, Social Science and Communication, Gurabo, PR; 
Nieves-Sanchez, Anthony, Universidad del Turabo, Social Science and Communication, Gurabo, PR; 
Santiago-Aponte, Bianca, Universidad del Turabo, Social Science and Communication, Gurabo, PR  
 
Study of the Internet’s impact on society focused on the analysis of whether this new technological 
mediation introduces true changes in subjectivity or reproduces the same instrumental and economic 
rationality of society. Practically from the beginnings of the Internet, it was rightly affirmed that 
technological determinism has been relatively theoretically overcome in the Social Sciences in recent 
years, to evolve to the sociological and cultural understanding of technology. The social networks and 
the mega interactions that occur within, charge day by day greater and, above all, deeper interest as 
indisputable protagonist of the Internet as a means of communication. The approach to the study of 
interactions in social networks, in this research, is made using the “Uses and gratifications theory”, 
which focuses on the role of the former recipient, emphasizing the use of the medium to meet their 
needs and in its active role in the transformation of media. This research whose preliminary results are 
presented identifies and explains the Internet interactions by students of Communications of a private 
university, around social networks and how they influence the social uses / appropriation and 
transformation of this communicative technology by these students. The research consisted in the 
application of a structured survey to all active Communication’s students. Among the results there are 
that approximately 50% of the respondents have an account in the fifteen social networks included in 
the study, and more than 60% in at least eleven of them. WhatsApp is the social network most used by 
Communication’s students (approximately 80%), determined by the amount they have an account in it 
and the multiple uses they give. Only 15% of respondents acknowledge that they use social networks to 
post photos or personal information, which can be inferred that it corresponds to 89% of the 
respondents who agree or completely agree that their privacy totally depends on what they want to 
share and spread on the networks. Several other results are presented and it is accompanied with a 
significant bibliography. 
 
Too many shadows, few lights. Our internet of every single day 
 
Garcia-Suarez, Victor Manuel, Universidad del Turabo, Social Science and Communications, Gurabo, 
Puerto Rico  
 
Analysis, based on the extensive bibliography studied and the experience investigating on the Internet 
for more than fifteen years, on how this communication media is convulsing each of the academic, 
professional, social, cultural, economic, and political spaces, among others. The effects and 
consequences of our interactions on and with the Internet, between and even against ourselves, are 
becoming more intense and dangerous. The apparent simple "counting" of about 3 billion users (slightly 
more than 40% of the world's population) does not reflect the true connotations of what we have done 
with that media and much less what, as a result, the Internet has done with us. We strive so much to 
"molding it" (paraphrasing and referring to the sentence attributed to Mc Luhan) that the Internet has 
ended up molding us. The analysis explains and demonstrates with examples how "online privacy is 
becoming a luxury item" (Angwin, 2014), how our residual data feed the different applications of the 
Internet and allows you to "watch us" almost permanently. The paper also analyzes the "self-centric" 
culture and some hedonistic and narcissistic features to which we have "stripped" for the social 
networks, to the point of "correlating our existence with our activity in these networks: "the shameless 
self-portrait has been erected in a medium of dominant expression, perhaps even in the proof of our 
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existence, in the digital age" (Keen, 2016). Finally, we reflect on the need for techno-representations 
and uses / appropriation of the Internet that contribute to our integral well-being, as a transformative 
alternative. 
 
Infraestructure and racial segregation in Ensenada, Guánica. Early decades of the 20th century 
 
Gil de Lamadrid, Katia, Universidad del Turabo, Escuela de Ciencias Sociales y Comunicaciones, Gurabo, 
Puerto Rico  
 
The establishment of Ensenada's company town by the South Puerto Rico Sugar Company near the 
municipality of Guánica in the beginning of 20th century meant the new model of the urbanization 
process in Puerto Rico. The company bought its economic model of sugar production and also imported 
an urban and social arrangement which had already been seen in other islands. Puerto Rico's Guánica 
Centrale was one the largest, in both size and production, in the world. In this presentation we will 
discuss about infrastructure and racial segregation in this town. We will also analyze how this model was 
implemented and how it impacted urban development in the area. 
 
Administrative, organizational, leadership and personal skills and their impact on organizational 
effectiveness at the municipal level; the case of Caguas, 1972-1996. 
 
Gomez Blanco, Jose R, Universidad del Turabo, Decanato Educacion General, Gurabo, Puerto Rico  
 
Identification and discussion of specific administrative skills of municipal executive and their impact on 
overall institutional effectivess: case study of Caguas under the leadership of Mayor Angel O Berríos 
(1972-1996). Historiographical identification of specific skills utilized by Mayor Berríos during his 20 
consecutive years as an elected official in Caguas, with examples of how the application of such skills 
positively impacted overall organizational development and effectiveness during this period as well as 
established the direction of future growth in the city. Discussion of relevance and pertinence of these 
findings as guidelines for current municipal public administration facing multiple challenges in a 
different social context from the one faced by Mayor Berríos. 
 
Mary Magdalene 
 
Gomez Rivera, Karina, Universidad del Turabo, Ciencias Sociales, Gurabo, Puerto Rico  
 
The Da Vinci Code was controversial from the time of publication. Its success is attributed to how is 
present Mary Magdalene in this book, it’s around her that this research turns. How was this character 
seen? Like a prostitute or an evangelist? A search and study of the academic sources of several experts 
in the subject provided a broad vision and demonstrate the reasons why today the legacy of Magdalene 
was distorted in history, how important and protagonist was its role in the history of Christianity, and 
the importance of providing to her the merit that she deserves for it. 
 
Public opinions about social responsibility in private universities: A qualitative approach 
 
Gomez, Lina, Universidad del Este, Communication, Carolina, Puerto Rico; Pujols, Aileen, Universidad del 
Este, Communication, Carolina, Puerto Rico; Alvarado, Yanitzary, Universidad del Este, Communication, 
Carolina, Puerto Rico  
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Corporate Social Responsibility is a well-known practice in the business world which relates to the way 
companies behave ethically towards society and environment. However, the practice of social 
responsibility not only concerns to corporations, for instance, NGOs, governmental organizations, and 
universities are also responsible towards its key publics or stakeholders. Universities present specific 
impacts (organizational, social, educational, and cognitive) that can benefit or harm diverse groups of 
publics. However, two of these impacts (educational and cognitive) are only exclusively for higher 
educational institutions because they are in charge of educating responsible professionals and 
producing research (Vallaeys, et al. 2009). The practice of University Social Responsibility, then, includes, 
how teaching and research process are designed to impact the economy, society, and environment. 
Despite extensive research regarding CSR and conceptually about University Social Responsibility (USR), 
little is known about best practices and empirical research regarding social responsibility in private 
universities in Latin America and the Caribbean. In this respect, the purpose of this study is to analyze 
public opinions and perceptions of internal publics (students, professors, and administrative personnel) 
towards university social responsibility practices of a private university in Puerto Rico. This work uses a 
qualitative approach through the implementation of four focus groups (students, student associations, 
professors, and administrative personnel), based on the methodology of Vallaeys et al. (2009). A total of 
22 individuals (from different schools and offices) participated in the four focus groups. Four key areas 
or topics were discussed in these focus groups: 1) Responsible campus: Which refers to how daily 
operations are managed and the overall institutional environment, such as work climate and 
infrastructure. 2) Professional and citizenship education: Which relates to teaching process and how 
professors and universities are educating responsible citizens. 3) Knowledge management: It refers how 
research is produced and how impacts society (only professors were asked questions about this topic). 
4) Social participation: It involves how universities are working with local communities, including 
volunteer initiatives. Results indicated that all four groups perceived key areas such as social 
participation, professional and citizenship formation, and knowledge management as strong. However, 
among the disadvantages encountered, internal publics believed infrastructure, internal 
communication, and environmental initiatives are still deficient. Differently put, responsible campus was 
the key are more negative perceived among publics. REFERENCES: Vallaeys, F., De La Cruz, C. & Sasia, 
P.M. (2009). Responsabilidad Social Universitaria, Manual de Primeros Pasos. McGrawHill: Mexico D.F 
 
Child an Adolescent Sexual Abuse in Puerto Rico: Between the Social Policy and Human Rights 
 
Iván de Jesús Rosa, Universidad del Este, Escuela de Ciencias Sociales y Humanas, Departamento de 
Trabajo Social, Carolina, Puerto Rico  
 
This research explore the Puerto Rican experience dealing with child sexual abuse. For this, an analysis 
of the national protection system is carried out, using as reference the doctrines of integral protection 
and irregular situation, trying to identify how they are reflected in the policies and social services for the 
attention of sexual abuse. It focuses on issues related to adultcentrism in the provision of services, 
revictimization of victims of sexual abuse, and how to articulate, based on the doctrine of integral 
protection, efforts aimed at vindicating the human rights of victimized children and youth. At the end of 
the presentation, it is expected that the audience will be exposed, in broad outlines to how is deal with 
child sexual abuse in the Puerto Rican context, and the challenges of the country in the process of 
guaranteeing adequate social services for this population, which serve as guarantors of the human rights 
of which children and youth are creditors. In order to examine the actions of the Puerto Rican child 
protection system in situations of sexual abuse, the anti-oppressive model for the analysis of social 
policies proposed by Van Wormer (2007) will be used. It raises the need to articulate a process of data 
collection and analysis aimed at generating political actions in favor of oppressed social sectors. For this, 
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a historical, political and economic analysis of the problem under study, a description of the 
characteristics and nature of the social problem, together with a critical examination of the possible 
policies and services directed to its attention should be sought. Reference: Van Wormer, K. (2007). 
Confronting Oppression, Restoring Justice: From Policy Analysis to Social Action. United States: Council 
on Social Work Education. 
 
Risa y escarnio en Juntacadáveres de Juan Carlos Onetti 
 
Jimenez Alicea, Marta Iris, Universidad del Turabo, Decanato de Educación General/ Departamento de 
Español y Lenguas Modernas, Gurabo, Puerto Rico  
 
This speech tries to briefly study the ways Uruguayan writer Juan Carlos Onetti (1909-1994) creates his 
novel Body Snatcher (Juntacadáveres). The irony is perceived from the title of this novel, that happens in 
Santa Maria a dying town filled with antiheroes who try desperately to survive. The main character, 
Larsen decides to open a business, a brothel, in an effort to help the city’s economy and himself. This 
idea attracts many opponents mainly because they feel it is immoral and also because the prostitutes 
were old and ugly. We feel we can study this novel using some concepts of the Russian theorist, Mikhail 
Bahktin. Specifically, to ideas related to carnival and grotesque romantic. 
 
Qualitative study about perception that engineering students have about a profession that's culturally 
inclined for men 
 
Katiana Miranda Flores, Universidad del Turabo, School of Social Science, Gurabo, Puerto Rico; Marjorie 
Ann Ramos Cordovés, Universidad del Turabo, School of Social Science, Gurabo, Puerto Rico; Jomar A. 
Carrillo Santos, Universidad del Turabo, School of Social Science, Gurabo, Puerto Rico;  Carlos Javier Cruz 
Lebrón, Universidad del Turabo, School of Social Science, Gurabo Puerto Rico  
 
Qualitative study about the perception that engineering students have about a profession that’s 
culturally inclined for men Abstract This investigation pretends to analyze and describe the perception 
that engineering students from private university of Puerto Rico have about the profession that has 
been associated with men. This investigation has a qualitative focus. The goal of it is descriptive; as it’s 
meant to comprehend a phenomenon, describe properties, characteristics and important traits, in short, 
understand it. The qualitative focus suggests that the sample at not being representative, allow the 
minimum selection of participants, as such, they will be selected at the convenience of the investigators. 
The sample will be limited to women that study the profession of engineering. Semi-structured 
interviews will be designed to analyze the perception of women with relation to engineering. A required 
search was realized about this issue and none documental tests were found in Puerto Rico. The results 
could be useful to public and private universities like, also to health professionals and the engineering 
students. Researche’s: Katiana Miranda Flores Marjorie Ann Ramos Cordovés Jomar A. Carillo Santos 
Carlos Javier Cruz Lebrón 
 
Cultura mariposa: discurso subversivo en Loco afán de Pedro Lemebel 
 
Lebrón, Luz Nereida, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
Loco afán: crónicas de sidario del escritor chileno Pedro Lemebel, publicadas en el 1996, es una 
recopilación de crónicas sobre la homosexualidad chilena y de Latinoamérica. El cronista irrumpe en la 
fiesta de fin de año 1972 en la cual los travestidos se divierten ante los huesos del pavo que sirvieron en 
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la cena, esta imagen es el preámbulo de la llegada de la dictadura de Augusto Pinochet y los estragos del 
VIH en la década del 80. Loco afán es un manifiesto del homosexual proletario latinoamericano en 
abierta oposición al discurso gay norteamericano. Conecta la homosexualidad con conceptos tales 
como: clase social, explotación, colonización, revolución, subdesarrollo. 
 
Theoretical concepts about immigration to Puerto Rico during the 19th and 20th centuries 
 
Lee-Borges, José, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
The nineteenth century has been one of the most studied periods by Puerto Rican historiography. In 
spite of this, issues such as immigration have been confined to certain sectors. Most of the studies about 
immigrants in the nineteenth century are used as the backbone for the construction of the Puerto Rican 
identity. Behind this historiography it is evident a tendency to "protect" and "frame" the construction of 
the Puerto Rican identity pointing toward Europe, America and the Caribbean. However, with this 
research I want to analyze the different theoretical concepts that interpret the immigration to Puerto 
Rico, and demonstrate that the Puerto Rican identity is more complex than what has been proposed up 
to now. 
 
Edición crítica de dos poemarios de Luis Palés Matos 
 
Maite Ramos Ortiz, Universidad de Puerto Rico en Cayey, Departamento de Estudios Hispánicos, Cayey, 
Puerto Rico; Sulimar Martínez Fontánez, Universidad de Puerto Rico en Cayey, Departamento de 
Pedagogía, Cayey, Puerto Rico; Nathaniel Villafañe Maldonado, Universidad de Puerto Rico en Cayey, 
Departamento de Pedagogía, Cayey, Puerto Rico;  Arlene Bermúdez Lois, Universidad de Puerto Rico en 
Cayey, Departamento de Administración de Empresas, Cayey Puerto Rico ; Lynette López Reyes, 
Universidad de Puerto Rico en Cayey, Departamento de Pedagogía, Cayey ;  ; Hugo X. Cancel Pagán, 
Universidad de Puerto Rico en Cayey, Departamento de Pedagogía, Cayey Puerto Rico  
 
This panel will present the work done in the process of compiling a critical edition of two books of 
poems by famous poet Luis Palés Matos: Canciones de la vida media and Tuntún de pasa y grifería. All 
four papers deal with a different aspects of the textual criticism that is still in progress. Maite Ramos 
Ortiz's paper, “Una nueva edición crítica de Palés”, gives a background of the project, its original scope, 
its challenges, and its future. Sulimar Martínez Fontánez's and Nathaniel Villafañe Maldonado’s paper, 
“Edición crítica de Canciones de la vida media”, centers on the textual criticism of Pales’ unpublished 
book of poems. Arlene Bermúdez Lois' and Lynette López Reyes’ paper, “Edición crítica de Tuntún de 
pasa y grifería”, centers on the textual criticism of Pales’ masterpiece. Finally, Hugo X. Cancel Pagán's 
paper, “Veinte años de estudios de la obra palesiana (1995-2015)”, looks at the critical studies and 
publications about Pales’ work in the 20 years since the publication of the first critical edition. Through 
this panel, we hope to demonstrate the kind of work undergraduate students can undertake that 
promotes Puerto Rico’s cultural heritage Palés Matos’ legacy. 
 
Linguistic evolution of English: The decay of the case system 
 
Medina-Callarotti, M.E., Universidad del Turabo, Decanato de Educación General/ Departamento de 
Inglés, Gurabo, Puerto Rico  
 
A crucial development in the evolution of English syntax was the loss of its Germanic-based system of 
case makers. The archival record is revealing. Within a few centuries, the structure of the English 
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language underwent a process of significant change. In a variety of manuscripts dating from about 450 
to 1150, researchers have found ample evidence of the richly inflected case system of Old English. Like 
the proto Germanic languages spoken by the European invaders –Angles, Saxons, and Jutes (5th 
century), as well as Norsemen from Scandinavia (late 8th century)—the Old English of the island of 
Britannia regularly altered the endings of words, according to their syntactic function in a sentence. The 
four cases used in Old English are well documented: nominative, accusative, genitive and dative. 
Interestingly, Modern Standard German has maintained similar case markers to the present day. 
However, by the end of the so-called Middle English period (about 1500), the case system of English, 
clearly a Germanic language, had decayed. Gradually, case endings came to be replaced by the use of 
prepositions and strict word order in sentences. Why did this happen? Although it is generally 
impossible to ascribe precise causes to the phenomena of language change, several factors may have 
contributed to the process that led to the abandonment of the case system of English. Intelligibility, 
articulatory constraints, pidginization and the Norman French conquest were possible factors at work in 
the gradual change of the structure of Old English. In this way, Old English, a highly inflected language, 
evolved into Middle English and later into Modern English, an analytic language devoid of case markers. 
Finally, the effects of this important syntactic simplification on the structure of Modern English are 
examined. 
 
Cartas de Gabriel García Márquez (1961-1971): Las musas errantes habitan en el Parnaso de las calles 
de Michoacán 
 
Merced Hernández, Grisselle, Universidad del Turabo, Departamento de Lenguas, Decanato de Estudios 
Generales, Gurabo, Puerto Rico  
 
The ensuing analysis approaches, from a multidisciplinary and autobiographical perspective, a letter 
written on August 31, 1961 by colombian writer Gabriel Garcia Marquez to his friend Plinio Apuleyo 
Mendoza, (Exhibited at Collection Harry Ramson Center in the University of Texas), in which he discloses 
his desire to work in a literary piece, which was eventually published seven years later. The purpose of 
this investigative work consist of creating a dialogue between the literature and the epistolary speech 
guided by the hypothesis of the possibility to detached from the epistolary text certain subjective 
conception of the writer in his writing process. Establishing, as well, the importance of the epistolary 
speech to confirm its subjectivity. Furthermore, analyzing the object of the study from the discursive 
angle of the literary shaping effect of carnivalization according to Mikhail Bakhtin (Mijail Bajtin), and the 
autobiographical pact and reading modes of Phillipe Lejeune, as a creation of metaphorical speech, 
which the writer expressed to open the breach to his literary creation. Keywords: Letter. author. text. 
reading. autobiography. construction of subjetivity 
Social and Human Sciences 
 
Progress versions: Film and government propaganda in Puerto Rico during the 1950’s 
 
Orlando Sued, José A., Universidad del Turabo, Decanato de Educación General, San Juan, Puerto Rico  
 
With the arrival of the 1950’s decade, not only did the Commonwealth of Puerto Rico came into 
existence, but also a very well-orchestrated media campaign to sell this new government to the island 
inhabitants. This entailed the use of cinema, as well as other media, to “advise” the citizenship with 
regards to this new status formula. In the process of giving the new political regime all the necessary 
virtues to gain the acceptance of the masses, numerous publicity campaigns were designed which in a 
direct and clear way defined terms such as “progress”. It is important to discuss the implications of 
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those definitions that were inculcated to Puerto Ricans and how they attempted to transform the 
country’s infrastructure as well as the citizenship’s mentality. 
The infrastructure and patterns of land occupation in the nineteenth century: Guanica’s port. 
 
Ortiz Malave, Maria P, Universidad del Turabo, Decanato Educación General, Gurabo, Puerto Rico 
Different agents and institutions practiced interaction in time and space, promoted practices, ideologies 
and the relationship between the territory and the interconnection among settlers. In Puerto Rico, the 
Real Cédula de Gracias of 1815, encouraged the necessity of infrastructure growth with the purpose to 
assess the patterns of land occupation, based on the economic impact of the agriculture exportation 
and immigration. The Spanish state feared the independent ideologies and therefore emphasized the 
construction of fortifications in the disabled ports to reinforced the defense system. Analysis underlines 
the matter of how infrastructure contributes with the patterns between settlers and to the later 
development of urban land. The research is centered on Guanica’s port case, one of the most important 
in the nineteenth century. 
 
Traduttore tradittore?: Myth or reality? An overview of the translation of humorous texts in Puerto 
Rican literature 
 
Pérez-Sánchez, Liza, Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
Humor has been present in Puerto Rican literature through writers like Luis Rafael Sánchez, Ana Lydia 
Vega or, more recently, Luis Negrón. Their humorous texts stem from an ironic and parodic tone with 
references to the culture in which the literary work is born. That is why their understanding is subject to 
the interpretation of an informed reader who not only comprehends the language in which the text is 
written, but also knows the semantic aspects necessary to understand the meaning of the text. Now, 
not only the Puerto Rican public has been able to enjoy this “carnivalistic literature”, as some describe it, 
since some of their most known literary texts have been translated into English. However, when this 
happens, the texts are exposed to a double interpretation: the one performed by the reader / translator 
of the original text and the one performed by the reader of the translated text. Then, the translator, 
besides realizing or giving meaning to the original text through reading, has the duty to transfer that 
realization to a new reader whose repertoire or cultural context differs from that in which the original 
text was framed, with the intention that this new reader will also be able to understand the original 
meaning of the text. This requires a greater effort with regards to humorous texts, because such 
realization entails that the new reader will respond, through laughter, to the humorous stimulus. That’s 
when surreptitiously appears, in the form of an Italian adage, the old question regarding the faithfulness 
of a translated text: "traduttore tradittore?" Nothing could be further from the truth. 
 
Visions and discourses in the Costa Rican storytelling of the beginning of the 21st century 
 
Polo Alvarado, Lorna, Universidad del Turabo, Departamento de Español, Gurabo, Puerto Rico  
 
The country of democracy without an army, the country of eternal spring has a throbbing literature that 
lives the difficulty of not being well known outside its borders. With writers who excel in all literary 
genres it has experienced a growing development in the genre of the narrative. As has happened 
throughout Latin America, the common topics have been displaced: the indigenous, the jungle, the 
revolution, the guerrilla, the dictator, democracy and nationalism. That constant interest in the subject 
of Latin American identity and its desire to respond to who we are? Has given way to an individual 
search, to the subject of personal identity, to try to respond to Who I am? New visions have made their 
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way and the speeches have become heterogeneous and dissimilar. To study this Costa Rican account of 
the beginning of the 21st century, we approach the work of: Carlos Cortés, José Ricardo Chaves, Rodrigo 
Soto, Uriel Quesada, Linda Berrón and Dorelia Barahona. In order to study this writers we will begin with 
two anthologies: Cuentos del paraíso desconocido. Antología última del cuento en Costa Rica (2008) 
selection by José Manuel García Gil and Los centroamericanos. Antología de cuentos (2002) selection by 
José Mejía. We also have the most recent collections of stories from these writers. 
 
Analysis of data obtained at the crime scene using Maltego CE forensic platform 
 
Prof. Cesar Rommel Salas, Universidad del Turabo (Faculty), Social and Human Sciences, Gurabo, Puerto 
Rico; Kia Yanira Rivera Torres, Universidad del Turabo (BA Student), Social and Human Sciences, Gurabo, 
Puerto Rico; Jomar Andrés López Vega, Universidad del Turabo (BA Student), Social and Human 
Sciences, Gurabo, Puerto Rico;  Lucia E. Quiñones Madera, Universidad del Turabo (BA Student), Social 
and Human Sciences, Gurabo Puerto Rico ; Rose Vanellie Ventura Félix, Universidad del Turabo (BA 
Student), Social and Human Sciences, Gurabo Puerto Rico  
 
The data analysis is one of the most important phases in the criminal investigation process. This should 
be expressed clearly and simply, using improvement methods of analysis and clustering. for this reason 
the tools used in there process must be adequate for this purpose. The data is collected in the crime 
scene and they are the precedent for interpretation activity, If this analysis is not done correctly it would 
not be possible to explain and interpret the possible relationships that exist between the elements to 
draw conclusions. A poor organization of the data would cause the case being investigated not to be 
clearly seen by other investigators, causing the interpretation to be erroneous. The objective of this 
research proposal is develop a method to allows us to analyze the data graphically, using Maltego CE 
forensic platform that allow us to analyze the data in a simpler but efficient way. This research seeks as 
results collect all information obtained at the crime scene in an organized way, analysis all data collected 
using nodes vinculation process, for the process of scientific criminal investigation, the use of technology 
in the data analysis process of crime scene establishes a new paradigm for traditional criminal 
investigation. 
 
The digital evidence processing with the use of virtual entities at Maltego CE forensic platform 
 
Prof. Cesar Rommel Salas, Universidad del Turabo (Faculty), Social and Human Sciences, Gurabo, Puerto 
Rico; Yoleimie Ocacio Reyes, Universidad del Turabo (BA Forensic Student), Social and Human Sciences, 
Gurabo, Puerto Rico; Darlene Ayala Olmeda, Universidad del Turabo (BA Forensic Student), Social and 
Human Sciences, Gurabo, Puerto Rico  
 
The handling of digital evidence within a criminal investigative process is part of the contemporary 
challenges, since the categorization framework of evidence in the scene establishes a role of undisputed 
importance, because of its direct link between the victim and offender. The collection, analysis, 
preservation and integrity of the digital evidence depends on some key factors involved in the scene. 
That are based on the procedures and techniques applied in the processing of the digital evidence 
collected in situ and in the new scenarios such as virtual communities. The objective of this research 
proposal is to establish a digital evidence analysis model with the use of virtual entities, for determine 
methodologically this linkage digital evidence - virtual entity; will be used Maltego CE forensic platform, 
which has tools of analysis and classification of virtual entities. We hope innovative results of 
implementing Maltego CE in linking digital evidence and virtual entities, contributing the professional 
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area of digital forensic investigation, with innovation in the use of cybernetic resources, that will help to 
clarify crimes by the efficient management of digital evidence. 
 
Memory and Representation in the Diaspora: Carmen Luisa Justiniano and Esmeralda Santiago 
Rodríguez Betancourt, Jennet, Universidad del Turabo, Departamento de Humanidades, Gurabo, Puerto 
Rico  
 
This work offers an overview of the representation of the Puerto Rican jíbara in the autobiographical 
texts of two Puerto Rican women writers: When I Was Puerto Rican by Esmeralda Santiago and Con 
Valor y Como Dé Lugar: Memorias de Una Jíbara Puertorriqueña by Carmen Luisa Justiniano.  Using 
Gaytri Chakravorty Spivak’s powerful essay, “Can the Subaltern Speak?” (1988), as a source of 
theoretical departure provokes an inquiry of the Puerto Rican literary elite’s appropriation and 
construction of the native subaltern peasant since more than often, the others’ voices are displaced and 
replaced with their own observers’ privileged voices.  Puerto Rican literature is full of jíbaro characters 
that have chiefly been portrayed according to the interests of privileged male authors that often 
stereotype the jíbaro’s true existence; subsequently, constructing two very distinct and conflicting 
views.  Even more so, the jíbara discourse has been hugely silenced, underrepresented, or 
misrepresented altogether and it has primarily been portrayed in relation to the jíbaro or other male 
characters.  Meanwhile while filling significant historical gaps, these two Puerto Rican writers not only 
choose to call themselves jíbaras, but license the jíbara as the subject of their real-life narrations; thus, 
disclosing and recovering significant stories about the many layers of bold jíbaras puertorriqueñas from 
a remarkable subaltern female lens. 
 
El travestismo de voces como discurso legitimador 
 
Rodriguez Miranda, Esther, University of Puerto Rico at Humacao, Spanish Department, Humacao, 
Puerto Rico; , Raúl Guadalupe San Juan, Puerto Rico  
 
The inhabited woman by Gioconda Belli is a political novel that uses transvestism as a resource, to 
enunciate a new Latin American and feminine discourse, from a multiplicity of voices. Gioconda Belli, in 
her first novel, creates a new space, where the female voice is the main character, and where the 
struggle between love and death functions as a source of a future hope. It is our intention, in this work, 
to discuss those spaces where the main narrative voice is translated in other characters, for moving, 
displacing, and to enunciate fiercefuly a liberating message. We will fundament our discussion in four 
concepts, which we consider necessary: (1) the etymology of transvestism; (2) transculturation as a Latin 
American process; (3) the construction of space, according to Foucault and Bakhtin; and (4) literature as 
a mirror of reality, in which the author functions as a messenger, according to the theories of Angel 
Rama. As we have already mentioned The inhabited woman, published in 1988, is the first novel by the 
Nicaraguan author, Gioconda Belli. The plot is developed around Lavinia, a young woman, alone and 
independent, that lives in the house that inherited of its beloved aunt Inés. The reader accompanies 
Lavinia during a year of her life, the year in which she joins the National Liberation Movement, against 
the oppressive regime. The story is told in two voices: that of a first person, the indigenous Itzá, who 
observes; and that of a third impartial voice. In fact, the novel has two central stories, Lavinia and Itza. 
Throughout the history of Itzá, Belli recovers the indigenous feminine history, forgotten by so many 
others. We are given a polyphonic novel, which gives the reader an opportunity for multiple readings 
and interpretations. This paper would fall under the Humanities topic, which was not an option in the 
predetermined format. 
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The City as a Body: A Certain Reading of Rayuela by Julio Cortázar 
 
Rodriguez Ramirez, Rene, Universidad del Turabo, Decanato de Educacion General, Gurabo, Puerto Rico  
 
The city has an important centrality in the constitution and the construction of identities. This symbolic 
city contains a great number of signs, which acquire significance when the individual reads them, in the 
very process of the development of the identity of the citizen, that person who belongs and exists from 
the city itself. Likewise, the subject has a certain materiality, a concrete way of getting in touch with his 
surroundings: The body. The body, like the city, has played an important role in the construction of the 
subject, also represented the first instant of communication with the external. Thus, we have, in a 
certain way, a line of contact between the city and the body. Both can be considered texts and, from 
them, you can read the discourses that have been inscribed in their "pages". Our work presents how the 
city contours, moves, and is represented as a body. We will use Rayuela by Julio Cortázar as the central 
text. In addition to its high content of metafiction and intertextuality we find in it a flâneur, Horacio 
Oliveira, who travels the streets of Paris, as if they were the immediate lines of a body. 
 
 Modernity and modernization: a theoretical debate to understand 19th Century Puerto Rico 
 
Roque Rivera, Juan E., Universidad del Turabo, Decanato de Educación General, Gurabo, Puerto Rico  
 
The theoretical framework is an instrument over which every researcher –the historian, the 
anthropologist, the sociologist and others- establishes the coordinates that will give direction to his or 
her research. Among other things, it allows to clarify concepts that have been used incorrectly. This is 
the case of the indistinct use of the concepts modernity and modernization that has led to error at the 
time of making a historical analysis since one is mistaken for the other. Nevertheless, they are different. 
For example, during the end of the 19th Century, Puerto Rico experimented a fragmentary process of 
modernization. However, the island was very far from inserting itself into what we know as modernity. 
This debate served as a theoretical framework to study the modern proposals generated in the Puerto 
Rico of the last years of the 19th Century from a perspective of modernization, and not of modernity. 
 
Approach to the use of TICs in university students: Context of the project 
 
Rosado Sánchez, Carmen Yahaira, Decanato de Educación General, Departamento de Humanidades y 
sociales, San Juan, Puerto Rico  
 
The presentation discuss the approach research proposal of knowledge and domain of the Information 
Technology and Communication (TIC’S) within the university students specifically matriculated in their 
four year of study in Universidad del Turabo, campus. The purpose of this investigation is compare the 
results of this study with a previous research developed with university students matriculated in their 
first year of study in the other Institution. As part of the new technology and education in the 21st 
century, a theoretical context will be presented on the importance of education and the use of 
communication and domain of new technologies for the purposes of this project. 
 
Governance and financing models as factors in the public service mission of the telecommunications 
regulator 
 
Rosario-Albert, Luis, Universidad del Turabo, School of Social Sciences and Communications, Dept. of 
Communications, Gurabo, Puerto Rico  
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Since 1996, the Federal Telecommunications Law and the Telecommunications Law of Puerto Rico 
contributed to a regulatory framework aimed at promoting the growth of the telecommunications 
industry in Puerto Rico. To make this possible, the local government created the Telecommunications 
Regulatory Board of Puerto Rico (TRBPR), the regulatory body for the wireline, wireless and cable 
television local industry. Legislation and government narrative in the press pointed to the benefits of 
market deregulation, specifically; the reform of the regulatory regime for the intrastate telephone 
market; and the redefinition of the local government role, from being the dominant force through the 
Puerto Rico Telephone Co., a government owned company, to the role of regulator of the industry. This 
essay examines the mission, as well as the governance and financial models adopted by the TRBPR. The 
main question (MQ) that leads the analysis is: How has the governance and financing models adopted by 
the TRBPR contributed to the compliance of its public service mission? To address this question, the 
analysis uses the institutional documentation; which in addition to providing economic and statistical 
data, sets the strategic objectives and milestones in the conduct of the regulator; in-depth interviews 
with past and current presidents and commissioners of the regulatory body; and journalistic sources. 
 
Image and police reform in Puerto Rico 
 
Ruiz Rivera, Sharon E., Universidad del Turabo, Social Sciences and Communication, Gurabo, Puerto Rico  
 
Arrests of police for drug trafficking in criminal organizations, murders and assaults against citizens, 
raids and illegal searches, civil rights violations, violent incidents between members of the force and 
against civilians, sexually explicit videos and photos on social networks are part of the situations which 
faces the Puerto Rican Police Department (P.R.P.D.) as an agency and has repercussions on the 
employees themselves, their family, and society in different aspects and in different scenarios. This 
means that it is necessary for the police directive to use strategic communications to change their public 
and private behavior in order to reduce misconduct to prevent agency scandals in the media. The image 
of the Police in Puerto Rico was studied with the purpose of implementing an education program for the 
internal and external publics as a preventive measure to improve the officials conduct and to restore 
public’s confidence. This exploratory descriptive study use a qualitative methodology, a case study that 
analyzes diverse sources, from a sociological and communicological approach. In conclusion, starting 
with the Sustainable Reform, the P.R.P.D. is projected as an agency with more behavioral stability, thus 
improving its image, not only to its employees, but also to its external public, increasing its credibility, 
forming favorable opinions to obtain a positive image of the department. 
 
Infrastructure, Access to Resources, and Geospatial Distribution of Wealth in Puerto Rico 
 
Santiago-Burgos, Wilson, Universidad del Turabo, Ciencias Naturales y Tecnología, Gurabo, Puerto Rico; 
Barberena-Arias, María F., Universidad del Turabo, Ciencias Naturales y Tecnología, Gurabo, Puerto Rico  
 
As an unincorporated territory of the United States, Puerto Rico participates in the US Census, and 
Community Survey programs of the U.S. Census Bureau. Even though the Census Bureau classifies San 
Juan as a Metropolitan Statistical Area, the scientific community disagrees about the methodology and 
the factors used for this classification. Also, discrepancies about the use of Metropolitan Statistical Areas 
data by agencies arise because, for example Environmental Protection Agency only focuses on “racial 
minorities”. As an example, in Puerto Rico, the majority of the population falls within a racial minority 
classification that then becomes a majority, resulting in a classification that has no use when, for 
example, assessing wealth and pollution distribution. Therefore, there is an urgent need to find an 
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applicable methodology that can effectively assess inequality, e.g. the distribution of wealth and 
pollution, in areas where a racial minority category includes all the population. In this project, we used 
US Census data from 2000 and 2010, American Community Facts, and socio-economic indicators from 
the Department of Labor and Human Resources of Puerto Rico; to develop an alternative methodology 
to classify municipalities based on wealth and access to resources instead of a racial classification. We 
used geographic linear distance and we also developed a Connectivity Factor (CF) to measure how 
infrastructure affects access to resources in a positive or negative way. Municipalities were classified by 
levels representing decreasing access to resources, and this classification was used to calculate Wealth 
and Economic Activity Retention Index. We found that as geographic distance from San Juan increased, 
then income, houses value and wages decreased. When the connectivity factor was included, then 
municipalities intersected by major highways had significant lower income and lower house value as 
distance from San Juan increased, and municipalities not intersected by highways had the lowest house 
value and income. The analysis of wealth and economic retention successfully identified the largest 
residential areas and the major industrial centers and their respective effects on income distribution. 
We conclude that environmental justice studies cannot be based solely on rigid definitions, procedures, 
and classifications that exclude real scenarios and the possibility of application of new methods that 
more effectively assess the distribution of wealth, and the factors that create inequality. 
 
Diccionario e ideología: la mujer en Tesoro.pr 
 
Sherwood Droz, Maia, Universidad del Turabo, Decanato de Educación general, San Juan, Puerto Rico  
 
Según Esther Forgas (2007): “el diccionario, como libro en el que se fija el sentido de todas [l]as 
palabras, no puede sino ser, precisamente, un tratado ideológico, un compendio de ideas, opiniones y 
conceptos acerca de las palabras y las cosas, eso es, en definitiva, una cosmovisión”. A la luz de esta 
aseveración, que hace claro que la práctica lexicográfica es una práctica ideológica, nos proponemos 
explorar el tratamiento de la mujer en las definiciones de Tesoro.pr, una herramienta electrónica que 
contiene 60 fuentes lexicográficas sobre el español de Puerto Rico, que abarcan el siglo 20. La palabra 
“mujer” aparece en 305 entradas en Tesoro.pr. Este trabajo busca caracterizar qué se dice sobre la 
mujer, y cómo se dice, en esas entradas. Un primer acercamiento revela que hay unos 100 lemas 
relativos a la actividad sexual de la mujer, como “ciegamachos” para ‘la mujer soltera que tiene 
relaciones con hombres casados y que los embauca fácilmente’ (Maura, 1984) y 41 lemas referentes al 
físico de la mujer, como “buena hembra” para ‘mujer bien parecida’ (Claudio de la Torre, 1989). Otros 
42 pertenecen al ámbito de la Vestimenta, como “bloomer”: ‘Entre la clase culta, pantalón o prenda 
interior de mujer, más ancha y corta que el pantalón de hombre’ (Malaret, 1937). El ámbito de la 
prostitución tiene 31 entradas, como “cabra” para ‘prostituta reservada’ (Maura, 1984). El campo 
temático de la “Vida espiritual” no tiene ninguna referencia a la mujer. En este trabajo ahondaremos en 
estas entradas que hablan sobre la mujer e intentaremos interpretar la ideología subyacente. 
Referencias Claudio de la Torre, Josefina A. Diccionario de la jerga del estudiante universitario 
puertorriqueño. Prólogo de Humberto López Morales. Río Piedras: Editorial de la Universidad de Puerto 
Rico, 1989. (En Tesoro.pr) Forgas, Esther. Diccionarios e ideologías. Interlingüística, no 17, 2007, pp. 2-
16. Malaret, Augusto, Vocabulario de Puerto Rico. San Juan: Imprenta Venezuela, 1937. (En Tesoro.pr) 
Maura, Gabriel Vicente, Diccionario de voces coloquiales de Puerto Rico. San Juan: Editorial Zemí, 1984. 
(En Tesoro.pr) 
 
Product Placement as a strategy to position Puerto Rico as a tourism destination in Europe 
 
Soto Velez, Ivette, Universidad del Turabo, Communications, Gurabo, PR  
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Unquestionably Puerto Rico presents an unprecedented economic crisis. Other countries with similar 
situations have recognized tourism as an engine of economic activity. Reports from the World Tourism 
Organization indicate that 1,235 million tourists visited tourist destinations, which means 46,000 more 
tourists compared to the previous year. In total, tourists have spent about $ 2 billion on tourist 
destinations. Each country has an entity that is responsible for promoting it as a tourist destination. The 
Puerto Rico Tourism Company made an agreement with the soccer team FC Sevilla where this entity 
becomes the main sponsor of the team. The contract establishes that the shirt of the players will carry 
the logo of SeePuertoRico.com (motto of the campaign). This advertising technique is known as product 
placement, defined as "The inclusion of commercial products or services in cinematographic or 
television works in exchange for a certain payment or collaboration in the promotion of such works." 
(Mendiz, 2009) This exploratory descriptive study intends to know what strategies the Puerto Rico 
Tourism Company has used to make known the Island within Europe, presenting as a case study the 
agreement between the FC Sevilla soccer team and the Company of Tourism of Puerto Rico. The 
methodology that will be used is the observation of the games during the month of February and a 
content analysis to the website of both companies and the Facebook social network of the Tourism 
Company and the FC Sevilla team and compare this information with the Statistics of tourists that 
Puerto Rico is receiving annually. The hypothesis of this research establishes that Europeans are 
interested in knowing Puerto Rico as a tourist destination, since in the last month the 80% of the visits to 
the Tourism Company website are European users, highlighting a 20 % of potential Spanish tourists. 
 
The pain in the pictorial works of Frida Kahlo. 
 
Torres, Gabriela M., Universidad del Turabo, Natural Sciences and Technology/ Biology, Gurabo, Puerto 
Rico  
 
Through this research the paintings of Frida Kahlo were identified and the life of her was analyzed in all 
the aspects, demonstrating their corporal pains and psychoses plus the secondary symptoms of the 
medicines. Kahlo demonstrated an understanding in a liberal couple relationship. The artist surpassed 
herself despite her handicaps. As a result of these events the doctors manage to make a 
psychopathological interpretation where they comment the main health problems of Frida Kahlo: 
poliomyelitis, serious transits accident, numerous surgical interventions, abortions and 
psychopathological traumas, in addition to other affections and frustrations, reflected in her work 
Pictorial. Among his more than 200 paintings are some seventy self-portraits, revealing the intensely 
personal nature of his work. 
 
"Soy puertorriqueño debo ser bueno vendiendo drogas" Los estereotipos de los latinos en el cine 
norteamericano 
 
Vázquez, Gezer, Universidad del Turabo, Business & Entrepreneurship, Gurabo, Puerto Rico 
 
The cinema has a great influence in the masses, specifically the North American cinema by its worldwide 
scope. Thanks to this reach, the country manages to transmit its ideologies or culture through it. But the 
United States has a country full of immigrants since its birth; these have representations of subcultures 
or "minorities" residing within the country. Among these subcultures are Native Americans, Europeans, 
Asians, African-Americans and Latinos, among others. This study seeks to collect data to then define the 
historical perception between Latinos and Americans. This study focuses on stereotypes as the basis of 
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study, specifically the stereotypes of Latinos within American cinema. The purpose is to find the 
psychological, historical and trends of the Latino stereotypes. 
 
Innovation in journalism: the route to follow 
 
Vera, Maria, Universidad del Turabo, Escuela de Ciencias Sociales y Comunicaciones, Gurabo, Puerto 
Rico  
 
Journalism has experienced an extraordinary transformation in the last two decades. Technology has 
opened up new routes for sending information and, at the same time, has generated economic 
challenges to traditional media. In this scenario, innovation and entrepreneurship appear as viable work 
alternatives for journalists in the convergence era. In Puerto Rico, several veteran journalists have 
launched into the world of entrepreneurship by creating news spaces and identifying the shortcomings 
of traditional platforms. They have launched specialized proposals, such as journalistic spaces dedicated 
to the business world or to investigative journalism. Others journalists have filled the space left by 
international news agencies when these have left the Puerto Rican market. The new proposals are not 
exempt from economic challenges. They present operational costs differentials in comparison to 
traditional costs and administrative challenges. Managers, for instance, sometimes lack the skills and 
knowledge to do business. My research aims to identify the advantages, challenges and shortcomings, at 
the level of university preparation, that the entrepreneurial journalists have faced at the moment of 
establishing their businesses. At the same time, it will identify the tools that, from the Academy, can be 
offered to journalists in formation for addressing these challenges. Thus, my research goals, aim at, from 
the point of view of the Academy, offering tools for successfully assuming and addressing the challenges 
of the ‘convergence century’ in Puerto Rican journalism. 
 
La comunicación como derecho humano: teorías e indicadores para una comunicación democrática 
 
Weyler Ramos, Valeriano, Independiente, Independiente, La Laguna, Islas Canarias  
 
El debate sobre la democratización de los medios de comunicación se remonta, al menos, hasta 
mediados del siglo XX (McBride, 1980), momento en el cual los grandes monopolios mediáticos se 
reparten las áreas de influencia en sus respectivos ámbitos nacionales. En aquel momento, el debate se 
consideró uno de segundo grado (Canclini, 1998), siempre por detrás de temas como el acceso a la 
salud, a la educación o el por aquel entonces todavía vigente choque entre los modelos económicos -
socialismo y capitalismo- que habrían de dominar el mundo, y en los casos en que tuvo su oportunidad, 
fue rápidamente relegado al ostracismo. Nunca resuelto en su totalidad, el debate sobre los medios de 
comunicación, su rol en el desarrollo democrático y su conceptualización como derecho humano vuelve 
a reabrirse a principios del siglo XXI (Castells, 1997; Bustamante, 2003), en un contexto de 
transformación técnica -de lo analógico a lo digital- y de grandes cuestionamientos sobre los 
contrapoderes populares en unas democracias occidentales cada vez más autoritarias y con mayores 
niveles de concentración mediática que nunca. El presente ensayo reflexiona sobre el devenir de estos 
debates, las principales teorías y los indicadores propuestos por diferentes organismos profesionales y 
de derechos humanos para evaluar el desarrollo democrático de los medios de comunicación. 


