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Applied Engineering 
 

VIRTUAL REALITY: A TOOL FOR TREATING PHOBIAS OF HEIGHTS 

Alvear, Alcides; Santamaría, Manuel; Claudio, Emmanuel  

Universidad del Turabo, School of Engineering, Gurabo, P. R.  

The goal of this project is to design and develop a tool that can be used to detect or treat intellectual 
disabilities on a general population diagnosed with phobia to heights. The investigation consists in 
creating an innovative method that could be used to treatment this population.  The main tool used was 
the Blender game engine. With this game engine, we explore different ways to treat this mental 
condition using a virtual reality environment for a population with phobia to heights. Results from the 
first stage of the investigation, we end up with an experimental design of the environment to treat 
patients with phobia to height. For the second stage, we end up with a virtual reality environment that 
simulate a panoramic elevator to treat patients with phobia to height. 

GAS TURBINE MONITORING TECHNIQUES 

Delgado Castro, Miguel; Romero, Edwar 

Universidad del Turabo, Mechanical Engineering, Gurabo, P. R. 

This paper explores health monitoring techniques for gas turbines. The operation of gas turbines 
includes parameters such as high rotational velocity, high pressure and high temperature. These 
conditions can produce adverse effects under extreme conditions of critical components. Systems that 
monitor the health conditioning of these factors are required .Traditional time-based inspection does 
not necessarily represent the conditions of actual components. Vibration analysis is one promissory 
technique for erosion or damage monitoring. A literature survey of the state of the art is then 
presented. 

CUBESATS PROPULSION SYSTEMS 

Díaz Lozada, Gelson; Romero, Edwar 

Universidad del Turabo, Mechanical Engineering, Gurabo, P. R.  

Small satellites are a new emerging field due to the low fabrication and deployment costs. CubeSats is 
one of the smallest types of satellite highly researched and pursued in academia. However, these 
satellites are limited because they lack any type of active propulsion. Scaling down the size of traditional 
propulsion systems has proved challenging. This paper explores the state of the art of propulsion 
systems for small satellites. 
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ACCELERATION TEST FOR CUBESATLLITES 

Díaz Lozada, Gelson; Romero, Edwar 

Universidad del Turabo, Mechanical Engineering, Gurabo, P. R. 

Nanosatellite are a miniature version of the satellites that are orbiting around Earth. This satellite are 
low in mass, size and weight . They usually have a cubical shape and that is why they were given the 
name of CubeSat, but that depends of the model of the nanosatellite. The common model of cubesat 
have measurements of 10 x 10 x 10 centimeters. Before every satellite can be launch into space it must 
be made a series of tests. The test presented in this poster will be the acceleration test. This test consist 
in exposing the nanosatellite to vibrations at specific frequencies simulating the vibrations that it will be 
subjected during the launch by the launch vehicle. These frequencies will be the ones the launching 
vehicle make during the different faces of the launching process and when the nanosatellite is release 
from the launching vehicle and into Earth atmosphere. The mechanism used for this kind of test is an 
electromagnetic shaker, model VTS 65. These mechanisms are able to copy the vibration frequency 
similar to the one of the launching vehicle during launch in a sinusoidal wave. The nanosatellite will be 
attach to the electromagnetic shaker and then the frequency of the vibration will be adjusted to mimic 
the one of the launching vehicle. We will show the frequency used for the specific nanosatellite, the 
shaker capacity and all the requirements for doing the vibration test for nanosatellites. Also, the 
specifications of the electromagnetic shaker's model will be shown, like the model it will be used for the 
acceleration test, the major frequencies, etc. 

EFFECTS OF HYDROPHOBIC SURFACES ON FLOW BOILING IN MICROCHANNELS 

Montoya Segnini, Jose A.; Carbajal, Gerardo 

Universidad del Turabo, School of Engineering, Gurabo, P. R. 

A microchannel was designed and built to study the effects of hydrophobic surfaces on flow boiling. 
Performance characteristics of the heat transfer rate and fluid motion have been very difficult to predict 
on the flow boiling in microchannels, especially on hydrophobic applications on the microchannel walls. 
Experimental measurements were conducted to study the effect of heat transfer rate for different 
designs of hydrophobic materials in the microchannels. In the present case silicon was deposited on the 
bottom surface of the channel forming three different arrays: aligned, staggered and hybrid. The 
microchannels were constructed of steel. The experiment shown the single channel with larger 
dimension on the width was not functional for heat removal. The lack of a pumping system to gradually 
increase the mass flow rate of the fluid was a limiting factor that affected the heat removal from the 
system. For the proposed design it was not observed significant improvement in the heat transferred by 
the fluid. 
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MATLAB IMPLEMENTATIONS FOR SOLVING THE NAVIER STOKES EQUATIONS IN ORDER TO SIMULATE 
FLIGHT BEHAVIOR IN THE IONOSPHERE 

Pérez, Freddy; Friedman, Jonathan; Díaz, Andrés 

Universidad Metropolitana, Photonics Institute, School of Environmental Affairs, San Juan, P. R.  

Solutions to the Navier-Stokes Equations (NSE) have been among the most important problems in 
Aerospace and Mathematics in recent years. These equations are used to develop aircraft 
aerodynamics, to fly either in the atmosphere or outside it. The goal of my project is to model the 
performance of aircraft, meaning orbital or sub-orbital flight, in the ionosphere. Due to the nature of the 
NSE, there is no general solution. We must approach any given problem individually. There are several 
numerical approaches to obtain particular solutions of these equations for specific problems. In this 
work we have designed an app in MatLab to get a particular solution of NSE in order to solve a wide set 
of particular problems. We have used the PDE, Simulink, Aerospace and Symbolic Math toolboxes to 
develop this app. Although there are many options of software, both commercial and non-commercial, 
to get particular solutions of the NSE, the complexity of their use and their sophistication makes them 
not user friendly, and customization is not possible for the commercial software and very difficult with 
the non-commercial software. Using Matlab and the toolboxes, we offer an alternative mathematical 
process that is very understandable, user friendly and transparent, with numerical methods that are 
very familiar. An important quality of this software is that it is both upgradable and customizable. 

BUILDING A SCIENTIFIC SATELLITE USING STUDENTS - THE QBUS PROJECT 

Vo, Hien 

Universidad del Turabo, Puerto Rico Energy Center, Gurabo, P. R. 

Universidad del Turabo is a partner in the QBUS consortium (Turabo, Stanford, Uni. of Colorado, Uni. of 
Michigan). The consortium will receive a NSF grant to build 4 small scientific satellite - cubesat of the 
size 10 x 10 x 20 cm size to participate in an international project - the QB50 from the European Union 
FP7 program. The challenge is numerous especially for a small minority school like Turabo to accomplish 
the tasks. 
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Biological, Chemical and Ecological Systems 
 

A COMPARISON OF TERRESTRIAL ARTHROPOD DIVERSITY AMONG HABITATS DOMINATED BY 
HERBACEOUS  AND BY WOODY VEGETATION IN THREE AREAS LOCATED IN THE NORTHERN KARST 
REGION IN PUERTO RICO 

Barberena-Arias, María F.1; Ortiz-Zayas, Jorge2; Abad, C.3; Almodovar, G.4; Lopez, E.5; Rodríguez, M.6  

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2University of Puerto Rico, San 
Juan, P. R.; 3Escuela Jose Berrios Berdecia, Barranquitas, P. R.; 4Escuela Aurea E Quiles Claudio, Guanica, 
P. R.; 5Escuela Juan Ponce de Leon, Florida, P. R.; AlACiMa, UPR, San Juan, P. R.  

The Caribbean island of Puerto Rico has suffered great changes in land cover resulting in a present 
landscape composed of habitats in different recovering stages.  The plant species present in those 
patches greatly influences the diversity of associated animals, depending on whether native or 
introduced plant species dominate.  This project studied the diversity of terrestrial arthropods in 
habitats dominated by native and/or introduced plant species, i.e. pastures dominated by herbaceous 
vegetation and forests dominated by woody vegetation.  A habitat dominated by pastures and a habitat 
dominated by trees were located in each of three areas in the northern karst region of Puerto Rico.  In 
each habitat, seven pitfall traps were located for one week, and then collected arthropods were counted 
and identified to order.  We found that pastures had higher arthropod abundance than forests,and that 
arthropod species richness was higher in pastures than in forests dominated by Spathodea 
campanulata. Forests with a combination of native and introduced tree species had high arthropod 
species richness.  Arthropod species composition was measured using order as surrogate taxon.  Species 
composition was significantly different between pastures and forests, and between mono-specific and 
mixture forests.   These data suggest that mono-specific forests had a reduced arthropod diversity even 
when compared to pastures, and that forests with mixed plant species promote arthropod diversity. 

PUTATIVE ALKANE DEGRADERS PREVAILS ACROSS ECOSYSTEMS IN PUERTO RICO 

Bernier-Casillas, Yomarie1; Pérez-Jiménez, José R.2  

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2Universidad del Turabo, 
Interdisciplinary Research Institute, Gurabo, P. R.  

Alkanes are organic compounds that reach the environment by different processes. Microbial 
degradation of alkanes contributes to bioremediation. However, most studies have been conducted on 
polluted and temperate sites. The objective is to isolate and characterize putative alkane-degrading 
bacteria (ADB) in response to hexane, 2,2,4-trimethylpentane, and hexadecane. Soil samples were 
collected at seven sites under various pollution levels in Puerto Rico. Native microbiota was cultivated, 
as consortia, on rich media. The community was described using 16S rDNA-TRFLP profiles generated 
after digestion with HaeIII. ADB were isolated from samples on mineral media supplemented with 
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specific alkane as sole carbon source. Bacterial prospects for aliphatic alkane degradation were 
subjected to 16S rDNA sequencing and alkane degradation preference test. A total of seventy-seven 
ADB had been isolated. Among the putative alkane degraders, we found isolates closely related to 
Aeromonas, Alcaligenes, Arthrobacter, Comamonas, Cupriavidus, Enterobacter, Klebsiella, Paenibacillus, 
and Ralstonia. All prospects have been able to grow in a 1.2% alkane concentration. Twenty-three 
percent (n=18) were able to degrade the three alkanes. Hexadecane was preferred as isolation carbon 
source (60% of ADB) over isooctane (21%) and hexane (19%). However, alkane preference tests revealed 
broader capability: hexane (34% of ADB), isooctane (71%), and hexadecane (83%). ADB prevails across 
neotropical ecosystems, despite the pollution level, and are physiologically heterogeneous. Vigorous 
growth was noticeable for polluted sites suggest adaptation to persistent exposure to the alkanes. This 
collection of alkane-degrading bacteria provides novel isolates to deal with the pollution and references 
for further disclosure of biodegraders in nature. 

AVIAN ASSEMBLAGES AND MONITORING OF THE REPRODUCTIVE SUCCESS OF THE BANANAQUIT 
ALONG AN URBAN GRADIENT IN THE METROPOLITAN AREA OF SAN JUAN 

Font Nicole, E. Emilio 

Universidad del Turabo, School of Science and Technology, Gurabo, P. R.  

Urban areas alter land cover permanently, distort energy fluxes and redistribute species. Urbanized 
environments produce novel demographic trends that sustain high densities of cosmopolitan species at 
the expense of endemics in a process of biological homogenization. Urban bird assemblages favor 
species with foraging flexibility, gregarious behavior and high fecundity. However, most urban ecological 
studies have neglected the tropical biota of urban areas on islands despite experiencing higher rates of 
human population growth and having high levels of endemicity. For many bird species, cities provide 
suitable nesting sites but few studies have address the demographic parameters of fecundity that 
operate in urban habitats. Cities in some islands sustain higher bird species diversity and densities than 
in the continents . Thus urban areas can contribute with the conservation of biodiversity. In Puerto Rico, 
urbanization patterns have retained interspersed vegetation fragments able to sustain high avian 
diversity including many endemics. The goals of this study are to asses the distribution patterns of bird 
species and community assemblages along an urban gradient in the metropolitan area of San Juan 
(MASJ) in Puerto Rico, to monitor aspects of the urban biology of Bananaquit (Coereba flaveola) and to 
further understand the human-nature experience within cities. The first objective will be to monitor and 
compare the reproductive success of the Bananaquit at urban and ex-urban areas sites. The second set 
of objectives is to determine bird species richness, diversity, relative abundance and density to generate 
a population estimate. The third set of objectives is to compare bird species richness among 
neighborhoods in the metropolitan area of San Juan. 
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NEW PHOTOCATALYSTS FOR HYDROGEN PRODUCTION 

García, Abraham; Márquez, Francisco  

Universidad del Turabo, School of Science and Technology, Gurabo, P. R.  

The use of hydrogen as replacement for fossil fuels, on which we depend today, is a matter of great 
relevance. The sustainable generation of hydrogen as fuel is relevant from an environmental and 
economical point of view. In this study, we have explored new synthetic routes for developing new 
photocatalysts to be used for hydrogen production by water splitting. Different techniques have been 
used for hydrogen production, such as electrolysis, even though these processes have been found to be 
energetically non appropriate.  In this research various photocatalytic materials were synthesized as 
possible alternatives for using in water splitting processes. Characterization of the new synthesized 
materials has been done by using different experimental techniques including scanning electron 
microscopy (SEM), surface area BET, and X-ray diffraction (XRD). The efficiency of the synthesized 
photocatalysts was determined by evaluating the hydrogen evolution by the photocatalytic water 
splitting reaction. 

YEAST INVOLVED IN THE DEGRADATION OF PLANT RESIDUES AS A POTENTIAL BIOFUELS SOURCE 

García-Díaz, Jean2; Pérez-Jiménez, José R.2 

1Universidad del Turabo, Interdisciplinary Research Institute, Gurabo, P. R.; 2School of Science and 
Technology, Gurabo, P. R.  

The efficient degradation of organic matter into useful biofuels is currently seen as the best alternative 
to fossil fuels. Anaerobically, strains of Saccaromyces cerevisiae and Pichia stipitis  degrade plant 
residues and lignocelulosic materials into ethanol. Our goal is to isolate lignocellulosic degrading yeasts 
from decaying organic matter. Samples were collected from several endemic tree barks collected at El 
Yunque National Forest and general decomposing plant residues in stagnant water at Universidad del 
Turabo. Samples were cultured in malt extract broth medium, and complex selective YPD medium with 
kanamicin. Isolates were inoculated on Yeast Carbohydrate Fermentation Broth to assay for the 
fermentation of xylose. After 48 hours of incubation, samples were purified on plates with the same 
media and incubated until growth could be seen. Preliminary results have shown growth of 
microorganisms in both selective media and xylose fermentation in at least two samples. Approximately 
30 microorganisms have been isolated. Closest homologs are found among Candida rugopelliculosa, 
Cryptococcus flavescens, Cryptococcus laurentii, Pichia occidentalis, Rhizomucor variabilis, Rhodotorula 
mucilaginosa, Tremellales sp., Wickerhamomyces subpelliculosa, and Williopsis saturnus. Test for 
lignocellulosic degradation are in the process. Further molecular characterization using the xylose 
reductase gene XYL-1 will help in the identification of xylose fermentative pathways. This research will 
provide views on the yeast diversity for developing biofuels. 



Universidad del Turabo XII Encuentro de Investigadores/XII Researchers Annual Meeting 

March 7th, 2014  7 
 

STRUCTURE OF AMMONIA-OXIDAZING ARCHAEA THROUGH AN ELEVATION GRADIENT AT EL YUNQUE 
RAIN FOREST IN PUERTO RICO 

Malavé-Miller, Dana Michelle1; Pérez-Jiménez, José R.2; Carazo-Carrión, Anamary1; Laureano-Córdova, 
Diana2  

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2Interdisciplinary Research 
Institute, Universidad del Turabo, Gurabo, P. R.  

The balance and dynamics of an ecosystem involves continuous processes, which are led by the energy 
flow and biogeochemical cycles. Microorganisms are an essential part of both processes. Specifically 
biogeochemical cycles depends on the presence of the microorganism. The nitrogen cycle is divided in 
three main steps ammonia oxidation nitrification and denitrifiction. Archaeas has a key role in the first 
step ammonia oxidation. The tropical rain forest El Yunque, in Puerto Rico has a gradient of 
microclimate and vegetation. This change and extends through five life zones (subtropical moist forest 
to lower montane rain forest): Xerophytic, Tabonuco Colorado, Elfin and Palm. We hypothesize that a 
diverse community of ammonia-oxidizing archaea (AOA) inhabit across the life zones of El Yunque. Our 
objective is to study the biogeographical distribution and diversity of AOA communities along 
microclimates throughout the elevation gradient. Genomic DNA was extracted from archived soil 
samples collected in June 2005 (depth of 5-10 cm). AOA community composition was characterized with 
terminal restriction fragment length polymorphisms of the archaeal ammonia-monooxygenase gene 
(arch-amoA) amplified from soil samples. A total of 249 phylotypes (TRF) were detected (representing 
224 different TRF). TRF abundance ranged among forest from 102 (xerophytic) 89 (palm) 31 (Colorado) 
20 (Tabonuco) and 5 (Elfin). TRFLP analysis presented a broad diversity of archaeal communities through 
the microclimate of El Yunque Rain Forest. This suggests that the temperature and precipitation 
influence the AOA diversity across life zones in Tropical Rain Forest. 

BIOPROSPECTING AMONG BACTERIAL ENDOPHYTES 

Morales Feliciano, Abisrael1; Bernier, Yomarie1; Pérez-Jiménez. José R.2 

1Universidad del Turabo, School of Science and Technology, Gurabo, Puerto Rico; 2Universidad del 
Turabo, Interdisciplinary Research Institute, Gurabo, P. R. 

Endophytes are organisms that live inside plants, in a parasitic or mutualistic relationship. These 
organisms have metabolic versatility such as alkane degradation, alkaloid production and stimulate plant 
growth. Our objective is to examine biotechnological potential of bacterial endophytes among several 
plant species and structures. Flower and leaf samples from Zingiber spectabile (Maraca) were processed 
for isolation of bacterial endophytes. Leaf samples were disinfected and inoculated in Tryptic Soy Broth 
50%(w/v) at 21°C. The native microbiota, resulting mix culture, was characterized by 16S rDNA-TRFLP 
and grown in the presence of decane as sole carbon source. The bacterial endophytic community is 
dominated by few predominant phylotypes and a rare microbiota. Decane degradation is in progress. 
Additional samples and biotechnological tests are in progress to elucidate contribution from bacterial 
endophytes. 
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SEDIMENT TOXICOLOGY AND HEAVY METAL PHYTOREMEDIATION POTENTIAL OF THREE MANGROVE 
SPECIES IN PENINSULA LA ESPERANZA, LAS CUCHARILLAS MARSH NATURAL RESERVE,CATAÁ€˜O, 
PUERTO RICO 

Musa Wasil, Juan C.1; Maldonado Román, Marixa1; Malavé LLamas, Karlo 

1Universidad Metropolitana, School of Environmental Affairs, San Juan, P. R.; 2School of Science and 
Technology, URGREAT-MBRS-RISE-NIH, Universidad Del Este, Carolina, P. R. 

Heavy Metals (HM) are naturally present in the environment; however, anthropogenic activities 
represent the most common factor for major changes in soil HM concentrations. Our study site, 
Península La Esperanza, is part of the San Juan Bay Estuary Watershed, a Wildlife and Natural Reserve. 
One potential method for managing HM in sediments is phytoremediation.  The mangroves, which are 
the predominant type of vegetation in the area, can exhibit diverse external and internal mechanisms 
that allow them to tolerate and phytoremediate HM present in surrounding soils. This study was 
focused on three mangrove species in La Esperanza: R. mangle, L. racemosa and A. germinans. For our 
study we have selected Pb, Se, Cu, Zn, Hg, Cd, As and Cr to be identified, measure concentration in 
sediments, in Green (GL) and Senescent (SL) leaves, and study phytoremediation potential as a 
mitigation alternative for these HM. We collected 40 core samples (15 cm of soil) in total (8-Area A, 8-
Area B and 24 Area C) using a manual soil auger.  The samples obtained had ppm average concentration 
of: As [3.63, 3.07, 4.83], Cd [0.24, 0.06, 0.02], Cr [13.72, 6.73, 5.18], Cu [17.45, 9.62, 4.61], Pb [4.37, 2.18, 
0.56], Hg [0.04, 0.01, 0.006], Se [0.00, 0.00, 0.00] and Zn [31.05, 13.88, 7.81] per sampling area.  One-
Way ANOVA analysis per metal per area showed: p-value As=0.045, p-value Cd=0.021 and p-value Cr, 
Cu, Pb, Hg and Zn=0.00.  Possible explanations are (1) different rates of deposition, (2) different rate of 
bio-absorption or (3) vegetation distribution.  A total of 42 samples of leaves were collected, 21 for 
green leaves and 21 for senescent leaves. Bioconcentration factors (BCF's) were measured for each 
mangrove species. For Area A: BCF was higher in A.germinans for Cu (0.132) and Hg (0.4817) in SL, and 
Zn (0.4074) in GL. Area B: As (0.3035) and Hg (2.03) were higher in SL of A. germinans; Cu (0.14875) and 
Zn (0.8682) were higher in GL for the same species. For Area C: Cu (0.54) and Zn (1.16) showed higher 
BCF for the GL of A.germinans, Pb (1.102) BCF was higher in the GL of the L. racemosa, Hg (4.391); As 
(0.266) was higher in A. germinans. This is a preliminary study that seeks to contribute to the 
importance of mangrove conservation in the Cucharillas Marsh and globally, since they can serve as 
natural buffer zones that absorb and stabilize pollutants, protecting the coastal environment. 

BIOINFORMATICS FOR THE ARSENATE RESPIRATORY REDUCTASE AMONG FIRMICUTES (BACTERIA) 

Perez- Jimenez, José R.1; Figueroa-Vélez, Lirianys2 

1Universidad del Turabo, Interdisciplinary Research Institute, Gurabo, P. R.; 2Universidad del Turabo, 
School of Science and Technology, Gurabo, P. R. 

Arsenic is a toxic element found in nature that affects human health at various levels. Many people have 
used arsenic-containing water unaware of the risk due to lack of suitable detection. However, microbes 
can transform arsenic species by reductive and oxidative mechanisms. Those capable of respiring 
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arsenate mobilize the toxicant from lees toxic form into the most mobile. The gene arrA, encoding for 
the arsenate respiratory reductase, has been proposed as a molecular biomarker for arsenate 
respiration.  Unfortunately, a very limited database is available for arrA genes. Our goal is to develop a 
molecular tool for the sensitive and specific detection of diverse arsenate respirers.  In the phylum 
Firmicutes, the arrA gene is known for at least seven arsenate respirers, including Bacillus macyae, and 
Desulfosporosinus sp. In order to expand the arrA database for further studies, genetic homologues 
were search for Bacillus arseniciselenatis among 2842 sequenced bacterial genomes within the phylum 
Firmicutes, 990. Only five homologues  were detected:  Alkaliphilus metalliredigens, A. oremlandii, 
Bacillus selenitireducens, Desulfosporosinus youngiae, and Desulfitobacterium hafniense. Bacillus 
selenitireducens showed the greater homology, maximum identity, and coverage.  Others had limited 
coverage and identity.  Although ARR is not prevalent among Firmicutes, flanking regions are sustained 
across examined genomes with island of divergence in the middle. This trend is persistent among the 
Firmicutes examined.  Also, the arrA gene will be sequenced for selected Firmicutes acquired from a 
culture collection. Therefore, ample genetic diversity will allow the design of most appropriate 
molecular detection tool to assess environmental risk.  

SULFIDOGENIC BACTERIA ARE PREVAILING ALONG LIFE ZONES AT EL YUNQUE RAINFOREST IN PUERTO 
RICO. 

Pérez Jiménez, José R.1; Rodríguez Izquierdo, Edaris2  

1Universidad del Turabo, Interdisciplinary Research Institute, Gurabo, P. R.; 2School of Science and 
Technology, Universidad del Turabo, Gurabo, P. R.  

Sulfate-reducing bacteria (SRB), prevailing in anoxic sites, have been detected on terrestrial habitats 
with limited perspectives on diversity and distribution. Four life zones in El Yunque tropical rain forest 
(tabonuco, palm, elfin, and colorado forest) and one life zone (dry) in las Cabezas de San Juan are 
composed an elevation gradient subjected to natural disturbances and contrasting 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), as part of the Luquillo NSF-Long Term Ecological Research program. Total genomic DNA was 
extracted for amplification of the dissimilatory sulfite reductase gene (dsrAB) and terminal restriction 
fragment length polymorphisms (TRFLP) analysis. A diverse sulfidogenic community is comprised by 451 
TRF (representing 371 phylotypes) among the set of samples analyzed. Only sixty-five TRF (18%) are 
unique among samples that could be potential endemic taxa. Heterogeneity of sulfidogenic 
communities, represented by unique TRF, is evident among forest: Tabonuco (2.3%), palm (35%) and 
elfin (18%). SRB were more predominant for June and the deeper layer (5-10 cm) than December and 
top soil (0-5 cm). Phylogeographic data for SRB is more related to vegetation type than precipitation, pH, 
and temperature. The sulfidogenic communities across the elevation gradient are rich, with diverse 
distributional patterns that could contribute to the natural history of the ecosystem. The dsr-TRFLP has 
provided insights about the phylogeography of SRB in tropical forest that may be useful to understand 
their natural activities. 
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THE DISTRIBUTION OF RAINFALL ON OCEANIC TROPICAL ISLANDS 

Richards, Ronald T.; Emiliano, Anastacio  

Universidad del Turabo, School of Science and Technology, Gurabo, P. R.  

On thousands of oceanic tropical islands the trade winds blow consistently from the east at about the 
same wind speed. Over large parts of the ocean the relative humidity is consistently near 80 percent. 
The rainfall patterns on oceanic tropical islands will be a function of their maximum elevation and 
morphology. This study tests two hypotheses using data that are publically available on the Internet. 
First, oceanic tropical islands have greater rainfall on the eastern part of the island. Second on oceanic 
tropical islands the rainfall will increase with elevation. World Climate is one of the largest sources of 
climate data on the Internet and has data from more than 12 000 stations. World Climate has enough 
data to test these hypotheses on eight oceanic tropical islands. Each island has at least 12 data points. 
The islands used in this study are Madagascar, Saint Croix, Puerto Rico, Hispaniola, Hawaii, Maui, Oahu, 
and Kauai. This study uses a p-value of 0.05. The first hypothesis is true on six of the eight islands and on 
all five that have a maximum elevation of more than 1500 m above sea level. Saint Croix has more rain 
in the west which makes it the only island where the reverse hypothesis is true. Saint Croix also has its 
maximum elevation in the western part of the island. The second hypothesis is true on three islands all 
of which have a maximum elevation of less than 1500 m above sea level. On taller islands the region of 
maximum rain is not the highest elevation but northeast facing slopes at intermediate elevation. There 
is a rainy region in northwest Puerto Rico which cannot be predicted, neither by its longitude nor its 
elevation. This region of high rainfall east of Mayagüez is caused by the clash between the easterly trade 
winds and the landward ocean breezes. The afternoon landward breezes are caused by the differential 
heating of the land versus the ocean. Vegetation data for Isla de Mona suggests that the western part of 
the island receives more rainfall. Increased rainfall in the western part of Isla de Mona is probably 
caused by the same clash between the easterly trade winds and the landward ocean breezes. 

REGIOCONTROLLED RING OPENING OF MONOPROTECTED 2,3-EPOXY-1,4-DIOLS USING ALKYNYL 
ALUMINUM REAGENTS: SYNTHESIS OF DIFFERENTIALLY MONOPROTECTED ALKYNYL TRIOL 
DERIVATIVES. 

Rodríguez-Berrios, Raúl R.1; Prieto, José A.2; Rentas, Jaileen2 

1Pontificia Universidad Católica de Puerto Rico, Mayagüez, P. R. ; 2Universidad de Puerto Rico, Río 
Piedras, P. R.  

The regioselective cleavage of 2,3-epoxyalcohols with alkyl- and alkynylaluminum reagents have become 
a popular and useful alternative for the constructionof polypropionates.  In this line, wehave developed 
a second-generation approach and, cis and trans monoprotected 2,3-epoxy-1,4-diols with diethylalkynyl 
aluminum reagents were studied. Epoxide cleavage reactions of monoprotectedTIPS, TBS, PMB and Bn 
epoxy diols using alane and alanates conditions in tolueneor dichloromethane were explored. 
Thealkynyl attack at the C2 epoxide carbon was favored for both, the alane and alanate conditions in 
toluene, while in dichloromethane the C3 attack was preferred. The best regioselectivitieswere obtained 
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using the alanateconditions in toluene. This approachprovides access to differentiated monoprotected 
alkynyl triols with high diastereoselectivity. The incorporationof the hydroxymethyl moiety, found in 
some polyketide systems, was extended to the elaboration of the C12-C17 ofted anolide polypropionate 
chain with the correct relative configuration. This work was supported by NIH RISE(5R25-GM-061151-
11) and NIH SCORE (5SC1GM084826-04) Programs. 

cotE, A RELIABLE BIOMARKER FOR THE BACILLI 

Ruiz-Ocasio, Gricel2; Pérez-Jiménez, José R.1  

1Universidad del Turabo, Interdisciplinary Research Institute, Gurabo, P. R.; 2Universidad del Tuabo, 
School of Science and Technology, Gurabo, P. R.  

Bacillus are aerobic spore-forming bacteria, that can be found almost in every ecosystem in the planet 
and is frequently isolated from soil and sediments. These bacteria are of great economical and scientific 
interest, since they have a key role in the environmental, industrial, and medical field. Bacilli are 
characterized based on 16S rRNA sequencing analysis, but high level of homology complicates 
discrimination among closely related strains.  To overcome this problem, the gene encoding for the 
outer spore coat protein E (cotE) was used as an alternative biomarker for specific characterization of 
Bacilli.  Twenty-four different cotE sequences and close homologues were retrieved from GenBank and 
aligned. The comparison of the homology between Bacillus sp. and closely related bacteria found that 
cotE gene share 62% of its nucleotide versus near 85% for 16S rRNA gene. Conserved regions, flanking 
islands of diversity, were identified for the design of PCR primers. Primers were validated by 
amplification of the gen on positive and negative controls. First primer pair (cotE-cer) is specific for the 
Bacillus cereus group, since only positive result was found in B. cereus and B. thuringiensis with an 
amplicon of ~477 bp. The second set of primer (cotE-sub) amplified cotE for B. cereus, B. subtilis, B. 
stearothermophilus and B. licheniformis, and its produce an amplicon of ~500 pb. Amplicons yielded in 
vitro the expected size in silico for B. cereus, B. thuringiensis, B. subtilis, and B. licheniformis. No 
amplicon was obtained for Lactobacillus casei, Clostridium sporogenes, Streptococcus pyogenes, 
Staphylococcus aureus, Serratia marcescens and Escherichia coli. Both set of primers were tested with 
DNA from compost soil and they produce an amplicon with the expected size. In conclusion, analysis of 
the cotE genes has provided specific primers for discrimination of Bacilli taxa. 

EFFECT OF PRIMARY CONTACT RECREATION IN THE QUALITY OF SURFACE WATERS  OF RIO SABANA IN 
THE NORTHEAST OF PUERTO RICO 

Salgado-Herrera, Miriam; Cantrell Sharon A.  

Universidad del Turabo, School of Science and Technology Gurabo, P. R.  

In tropical islands as Puerto Rico, people visit the rivers during the summer months for recreational 
activities, and often ignore the quality of those waters. Sometimes those water bodies do not possess 
the necessary quality for primary contact recreation, that requires a prolonged and direct contact of the 
human body with the water, putting at risk the health of the bathers. Total coliforms, Escherichia coli 
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and Enterococci were enumerated during summer in two rivers in the northeast of Puerto Rico. 
Sampling was carried out weekly during  August 4 and  September 8,  2012 in three sampling sites: El 
Puente and Las Pailas in Río Sabana and Puente Roto in Río Mameyes. Samples were taken in three 
points: up-river, before primary recreation activity (B), in site, at recreational point (S) and down-river, 
after primary recreation activity (A).  The geometric mean for the five samples and for all three 
indicators were calculated. In La Paila, the geometric mean exceeded the limit of 10,000 colonies/100 
mL of total coliforms at the three levels: La Paila B (23 731 colonies/100 mL), La Paila S (24 504 
colonies/100 mL) and La Paila A (21 016 colonies/100 mL).  The geometric mean of total coliforms limit 
also was exceeded in El Puente A with 15,680 colonies/100 mL. 

SYNTHESIS AND CHARACTERIZATION OF LEAD SELENIDE PARTICLES USING BENZOIC ACID AS THE 
CAPPING LIGAND 

Santiago, Mitk'El1; Rodríguez, Weyshla1; Colón, Jadiel1; Singhal, Rahul1; Rivera, Harry2; Guzmán, Roger1 

1Universidad Metropolitana, San Juan, P. R.; 2Universidad Interamericana, Bayamón, P. R. 

Semiconductor materials offer several potential benefits as active elements in the development of 
energy harvesting-energy conversion technologies.  In particular, lead selenide (PbSe) semiconductors 
have been used and proposed to design solar energy harvesting devices, IR sensors, FET devices, etc. 
Lead salts have drawn particular attention from the applied and fundamental research communities due 
to their exceptionally strong quantum confinement effects. Several syntheses of PbSe have been 
proposed using long chain surfactants to allow the formation of particles and nano-particles. Here we 
present a synthesis using benzoic acid as the capping ligand in ambient atmosphere.  Although the 
particles are not in nanometric size, we compare the crystal structure (using X-ray powder diffraction 
data), the near infrared and mid-infrared absorption properties of PbSe using oleic acid as the capping 
ligand  with PbSe using benzoic acid as the capping ligand.  The new synthetized particles showed to 
have similar crystal structure and absorb light in the near infrared region at 1410 nm.  We also 
performed cyclic voltammetry of these particles drop-casted in the surface of a glassy carbon electrode.  
The particles seem to form a polymeric film at the surface of a glassy carbon electrode.  This 
presentation will focus on the synthesis, characterization and electrochemical characterization of lead 
selenide with benzoic acid as the capping ligand. 

STABLE HYDROGEN ISOTOPES REVEAL BREEDING GROUNDS AND MOLT PATTERNS OF NEOTROPICAL 
LANDBIRDS WINTERING AT JOBOS BAY, PUERTO RICO 

Schaffner, F. C.1; Caraballo-Cruz, G.1; Font-Nicole, E. E.1; Hobson, K. A.2; Rodríguez-Colón I.1; Vazquez-
Carrero W.1 

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2Environment Canada, 
Saskatoon, SK, Canada  

Stable isotope methods involving the use of the measurement of stable hydrogen isotope abundance in 
feathers (δ2Hf) of Neotropical migrant songbirds that breed in North America and molt prior to fall 
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migration can be used to connect the breeding and wintering grounds of individual birds (migratory 
connectivity).  The feather deuterium isoscape (δ2Hf) for North America is much better known and 
structured than those for the Neotropics.  Therefore, it makes more sense to sample birds at known 
wintering locations rather than at known breeding locations.  Herein we demonstrate how feathers 
sampled on the wintering grounds at Jobos Bay, Puerto Rico can be used to infer breeding origins in 
North America.  Using Bananaquits (Coereba flaveola) as our local baseline, our preliminary results 
indicate that some over-wintering Jobos Bay Northern Waterthrushes (Parkesia noveboracensis) and 
Yellow Warblers (Setophaga petechia), originate from breeding grounds at latitudes as far north as mid- 
to upper Hudson’s Bay, Canada (Zones D, E, and F) and that some first-year Yellow Warblers, Prairie 
Warblers (Setophaga discolor) and Ovenbirds (Seiurus aurocapilla) may experience eccentric molts en 
route to Puerto Rico.  Our results also suggest the occurrence of two races of Prairie Warblers at Jobos 
Bay.  Continuing and future studies involving additional feather sampling and the deployment of light-
level geolocators will help pinpoint more specific breeding assignments and refine conservation efforts 
for these species. 

EVALUATING HABITAT PREFERENCES OF MIGRANT AND RESIDENT BIRD COMMUNITIES IN A 
SUBTROPICAL DRY FOREST 

Vázquez Carrero, Waleska; Schaffner, Fred C. 

Universidad del Turabo, School of Science and Technology, Gurabo, Puerto Rico  

Food and shelter are limiting factors for the optimal development of any species. For migratory birds, 
habitat selection on the wintering grounds is crucial for survival and a successful migration. Habitat 
characteristics such as forest maturation and human impact can affect the resources available for birds. 
The abundance, species richness, and diversity of avian communities was evaluated in relation to 
general characteristics of three sites with distinct degrees of disturbance and successional stages: S1 
(mature), S2 (early-monoculture), and S3 (early- mixed). For this, fixed-radius point counts and mist 
netting were be used in order to quantify bird presence and fitness (body condition index, BCI). To 
assess body condition and possible interactions within habitat, special focus was placed on resident 
Bananaquit (Coereba flaveola), a sedentary species known to roost in their foraging habitat. Preliminary 
results from the 2013 “Migratory Dry” (M2, January-April), “Non-migratory” (NM, May-August), and 
“Migratory Wet” (M1, September-December) seasons show higher diversity and number of species 
present for S3, a mixed early- successional secondary forest. BCI for Bananaquits varied between sites; 
further examination is required. Additional information, including vegetation profiles and arthropod 
abundance, will be included in the analysis to have more conclusive results. With this information, 
habitat use can be evaluated so as to establish better conservation plans for migratory and resident 
birds, bringing additional information for the restoration and conservation of favorable spaces.  
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OCCURRENCE OF ANTIBIOTIC RESISTANT BACTERIA IN A WATER FILTRATION PLANT IN PUERTO RICO 

Vazquez, Mariann 1; Molina, Marirosa2; Cantrell, Sharon A.1  

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2Environmental Protection 
Agency, Athens, GA  

Antibiotic resistant genes (ARGs) arebecoming a major public health issue due to their occurrence in 
water environments around the world. Hundreds of various ARGs encoding resistance to abroad range 
of antibiotics have been found in municipal wastewater, surfacewater, agricultural runoff, groundwater, 
drinking water and even tap water. Up to date, little is known about the ARGs dynamics throughout a 
drinking water filtration plant (WFP), their fate after each treatment level and the effects in the sludge 
treatment system (STS). In this pilot study, we investigated the presence/absence of ARGs in drinking 
water by assessing one WFP system starting with the source water (river intake) throughout the WFP 
system to the point in which water is ready to be distributed to the public, including the plant's STS. 
Antibiotic resistant bacteria (ARB) were isolated. DNAextraction, amplification of ARGs, and sequencing 
of isolated bacteria were performed. Our results show that antibiotic resistant bacteria to four 
commonly use antibiotics (chloramphenicol, ampicillin,amoxicillin and ciprofloxacin) were present in our 
distribution water system and rivers. Samples from both Guaynabo and Bayamón River were positive for 
ampicillin, amoxicillin and ciprofloxacin. The Guaynabo River was the only one negative for 
chloramphenicol.  Water samples inside the WFP were all positive for ampicillinand amoxicillin which 
suggest that the WFP was not successful in the elimination of these bacteria with the current 
disinfection treatment. The water distribution tank was negative for chloramphenicol suggesting that 
the bacteria carrying resistance for chloramphenicol was successfully eliminated by the disinfection 
treatment. The STS samples were all positive for all antibiotics. We have identified three genera: 
Proteus, Aeromona and Pseudomona.  
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Business and Entrepreneurship 
 

ORGANIZATIONAL COMMITMENT OF RETAIL SALES PERSONNEL 

Arroyo, Dennis1; Ortiz, Maribel 

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R.  

Organizational commitment to the sales force is imperative to delivering service quality. The objective of 
this study is to analyze the relationship between organizational commitment and job satisfaction, job 
status and gender among retail sales personnel. The research analyzed the variable relationship through 
the use of quantitative method in a  non-random convenience sample of 200 males and females 
salespeople; employed full-time and part-time with retail stores selling mobile phones, athletic and 
dress shoes, garments, jewelry, furniture, and electronics. A self-administered questionnaire was given 
to all participants. Statistical analyses using a correlation matrix was performed to confirm or reject 
hypotheses. Evidence shows that there is a significant relationship between organizational commitment 
and job satisfaction among retail sales personnel. According to the calculated value (r = 0.85, P>0.5) 
there was a significant and positive correlation between organizational commitment and job 
satisfaction. There is also a significant relationship between organizational commitment and current job 
status among retail sales personnel. The calculated value (r = 0.82, P>0.5) indicates that there was a 
significant and positive correlation between organizational commitment and current job status among 
retail sales personnel. Research confirmed a significant relationship between commitment to an 
organization and gender among retail sales personnel. According to the calculated value (r = 0.88, P>0.5) 
there was a significant and positive relationship between organizational commitment and gender among 
retail sales personnel. It is imperative for sales managers to understand the factors related to 
organizational commitment among the retail sales force. Also, building employee commitments in the 
retailing organization is an important goal that every organization must address. Managers should be 
trained to detect levels of organizational commitment and how to increase job satisfaction among their 
part-time and full-time sales personnel. 

WHY FOREIGN SUBSIDIARY DIVESTMENT TAKE PLACE? EVIDENCES FROM PHARMACEUTICAL 
PRODUCTION AFFILIATES DESCRIPTIVE STUDY 

Baquero Rosas, Luis Manuel 

Pontificial Catholic University of Puerto Rico, Mayaguez, P. R. 

The purpose of this descriptive study was to assess the relative importance of the factors and motives 
contributing to foreign subsidiaries decision to divest.  This study attempted to answer the following 
questions: What are the identifiable factors and motives for the decision-making process for the 
divestiture of subsidiaries in Puerto Rico over the period 1990 to 2008? This descriptive article, to our 
knowledge, is one of the first academic studies to undertake a quantitative based analysis of factors and 
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motives in the international divestment decision process from a subsidiary executives' viewpoint. The 
study sample included eleven (11) former or current executives from the pharmaceutical industry that 
were responsible for more than 50% of all the pharmaceutical affiliates divestment decisions.  Our work 
envisages that the factors and motives that define the closure of a foreign affiliate are generated in the 
countries where they operate, but the importance of these are defined by the impact that they have on 
the financial performance of the entire corporation. We identified that factors linked to the country as 
management styles, weather, distance between the parent companies and new markets, government 
pressures or communication problems are not important for the divestment decisions. The descriptive 
statistical results did not establish that it sought to eliminate or reverse merged plants a merger that 
was considered an error. But as a result of the merger the decrease seek diversity of plants that in many 
cases duplicating existing processes and were converted into unwanted plants. But allows us to strongly 
suggest that the high number of plants that were on the island and its proximity led them to shed excess 
production capacity that is not needed in their new products.Finally, elements related to economic 
incentives, energy costs, excess of capacity in combination with quality problems were instrumental in 
the divestiture of pharmaceutical affiliates in Puerto Rico. 

REDES SOCIALES EN LA ERA DE LOS DISPOSITIVOS MÓVILES: EL SIMULACRO DE LA PRIVACIDAD 

Camacho-Martínez, Alex J.1; Ferrer-Moreno, Edgar2; Rivera-Ruiz, Isabel2; Ojeda-Castro, Ángel2  

1Universidad de Puerto Rico, Humacao, P. R.; 2Universidad del Turabo, School of Business and 
Entrepreneurship, Gurabo, P. R. 

The social online networks are a space in which the user, once he or she accepts to form part of them, 
enters in a sort of contract or agreement, in which the participant must share details of his or her 
personal information. Social online networks are virtual platforms designed for sharing personal 
information. These platforms appear to be a game in which users are seduced by the interfaces and the 
possible gratification which the users of social networks are provided with. Considering this scenarios, 
the protection of personal information requires measures for providing privacy and security of the users 
data. To configurate and control the flow of the users information is equal to having the user manage his 
or her own privacy. Nevertheless, the inadequate use of these tools can place the user in a highly 
potential risk by making his or her information available to non-authorize users. The rapidly growing 
adoption of mobile devices such as smartphones and tablets permits the use of a diversity of online 
social networks, in which the management of privacy is not only limited to the controls in the network, 
but includes the access of devices.For this investigation the Communication Privacy Management 
Theory was used, CMP as well as the Privacy Taxonomy of Solove (2008). The revised literature permited 
the establishment or identification of possible risks of disclosure of the personal information of the user 
in social online networks. Data was captured through an online questionaire about the different aspects 
of the relationship between mobile devices and non mobile devices, the individual privacy rules, the 
possible risks, and the privacy conduct. 
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ANÁLISIS DE LA RELACIÓN ENTRE LOS ÍNDICES FINANCIEROS Y EL INGRESO NETO: UN ENFOQUE DE 
FACTORES Y DE PANEL DE DATOS 

Cruz, José 

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R.  

This paper attempts to find a relationship between the results of the financial ratios and results in the 
net income of the companies listed as S & P 500. The variables used were the results of the better 
known financial indicators such as financial ratios , and the auditor's opinion as a tool for the impact on 
the net income of the company that  are classified as S & P 500 for the years 1990 through 2010 . This 
relationship is studied taking first, financial ratios and economic indicators such as the actual net income 
and companies are also divided by category of business. As there are no studies that take into 
consideration many different companies and a period of many years, will be considered the real, 
nominal and five-year averages net income. As an initial target test whether financial indices are related 
to the change in net income. Based on the research work the evidence to conclude that the financial 
ratios are directly related to the net income of the companies. This ratio varies directly or indirectly 
depending on the industry and type of financial index is obtained. To demonstrate the relationship 
between financial ratios and net income, first the data from Compustat was obtained and then 
calculating the indices a factor analysis was conducted , finally if you made a regression to measure the 
relationship of the factors to net income . The research showed that when all the industry used less in 
manufacturing and construction obtained a number of similar factors for all years and in intervals of 
five. Also the most influential factor is the one that contains the financial ratios related to net income. 
Analyses using the exchange rate were erratic and sometimes not significant. The finance industry is the 
only one that does not contain a real-valued factor for the regulation of this value as explained before . 
The sales industry does not reflect any impact of inventory valuation relative to net income. In all 
analyzes the nominal beta results was much higher than the actual results , it validates the importance 
of using actual values in multi-year studies. 

KNOWLEDGE TRANSFER IN BUYER-SUPPLIER RELATIONSHIPS:THE CASE OF MULTINATIONAL 
CORPORATIONS (MNCs) AND THEIR LOCAL SUPPLIERS IN PUERTO RICO 

Delgado, Amarilis; Sosa, Juan C.; Rivera, Marcelino; Montalvo, Francisco; Ojeda-Castro, Ángel,  

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R.  

We set out to expand current understanding of the knowledge transfer process between multinational 
entities and their local suppliers in Puerto Rico. Our findings point toward the existence of different 
factors that facilitate or inhibit the knowledge sharing dynamics in this environment. According to the 
empirical data collected from 110 suppliers, members of the Puerto Rico Manufacturers Association, the 
impact of these factors (e.g., trust, dependence, expectation of relationship continuity, explicit 
knowledge, tacit knowledge, quality of information exchanged and absorptive capacity) in the 
knowledge transfer process varied in our unit of analysis. Factors such as expectation of relationship 
continuity, tacit knowledge, quality of information exchanged and absorptive capacity facilitate 
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knowledge transfer. In contrast, trust, dependence and explicit knowledge inhibit knowledge transfer 
between the multinationals and their local suppliers. In the case of knowledge transfer, it positively 
impacted both, the benefits and usefulness of knowledge. The R² value of the endogenous variable 
“knowledge transfer” in the inner path model demonstrated that the four independent variables 
(expectation of relationship continuity, tacit knowledge, quality of information exchanged and 
absorptive capacity) explain 45% of the variance in the knowledge transfer variable, which signifies a 
moderate value of variance explained. In contrast, the R² values of Benefits (69%) and Usefulness (64%) 
are considered High Moderate. The results of this research suggest that to maximize knowledge 
transfer, the multinationals must increase the expectation of relationship continuity, successful transfer 
of tacit knowledge, high quality of information and absorptive capacity of suppliers should be enhanced. 
Finally, our research could hold an important contribution to the body of knowledge as a new possible 
definition for knowledge transfer has emerged in the context of the results of this research. Also, our 
research could be of distinct practical contributions that will be very useful for academics, practitioners 
and government policy makers. The results can help the practice to: 1) identify enabling factors and 
characteristics in an environment that could facilitate knowledge spillovers and transfer; 2) expand the 
knowledge about the impact of the determinant factors in knowledge transfer process; 3) assist the 
decision makers to analyze knowledge transfer between buyers-suppliers before they enter in a 
relationship with a supply chain partner; and 4) know the impact of MNCs in local emerging economies. 

POLITICAL MARKETING AND THE SELLING OF THE CANDIDATE AND VISUAL EFFECTS IN DECISION 
MAKING PROCESS 

Flecha, José A. 

Argosy University, Phoenix, Arizona  

This quantitative research as part for the research doctoral dissertation aims at investigating the political 
marketing theme and analyzing the effects of physical appearance in relation to a citizen's vote.  The 
quantitative study is performed within Puerto Rico's electoral market for last electoral event in 2012.  
Currently, in comparison with other countries around the world, Puerto Rico has an interesting political 
environment due to the Island's colonial status and its relation with the United States.  Nowadays, the 
political marketing theme has gained notoriety, having the conventional strategies of marketing evolve 
to the political scene.  On the other hand, the political marketing discipline is a clear example of the new 
marketing techniques; presenting people as a consumer product.  Now, a diversity of researchers 
highlight the fact that individuals with better physical appearance maintain advantages by searching for 
employment, better salaries, better social status, etc.  Physical appearance can be considered as a 
competitive advantage for political collectivities to introduce candidates with better physical attributes.  
To investigate the research problem, two research questions have been developed: (a) Is physical 
appearance a factor in voting decisions? (b) Does political marketing and the media influence shape the 
physical attraction perception held by the voting public? The appropriate analysis will be performed in 
the order in which the research questions were presented.  The first question asks if physical 
appearance is a determining factor for a citizen to vote for a certain candidate.  The second question 
asks if physical appearance is a determining factor for a political candidate to win an election.  
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Participants will answer a series of questions in relation to political preferences, analysis of stereotypes, 
perceptions regarding physical appearance, and the incorporation of pictures from political candidates 
to measure the level of influence.  The analysis focuses on the use of research methods applied to visual 
sociology. 

THE IMPORTANCE OF SERVICE QUALITY IN SOCIAL ENTERPRISES: THE CASE OF CREDIT UNIONS IN 
PUERTO RICO 

López Gónzalez, Evelyn; Sosa, Juan C.; Ortiz, Maribel; Dones, Virgin 

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R. 

This study measures the relationship between  customer's perception of service quality using the 
following models: SERVQUAL,  SERVLOYAL  and  Benefits  Integration,  in order to measure the impact of  
customer's perception of service value and the benefits received in their level of satisfaction and how 
this satisfaction impacts loyalty behavior. Those models are used specially in services companies, like 
hotels and banks, in order to improve the service quality.  The sampling frame was 168 customers of 
Credit Unions of Puerto Rico, social enterprises created to meet the financial needs of less privileged 
people. We used multiple regression analysis to analyze the relationship between variables. The results 
indicate the most valuable dimensions of service and determine the perception of service quality behind 
the use of SERVQUAL, SERVLOYAL and Benefits Integration model variables which determine the level of 
satisfaction and loyalty. This study makes a contribution to theory and management, and will be useful 
for future research and managers of service enterprises. The model presented in this research may lead 
to more successful organizations; no matter it is a social enterprise, because the customers prefers to 
make business with companies that exceed the customers perceptions. The customers wants and 
demands more value for they investment. This research can contribute to the business challenge to 
develop and promote a bidirectional structure, which encourages and promotes effective 
communication systems. 

A STUDY ON HOW MARKETING IS DEFINED BY MARKETING MANGERS WITHIN COMPANIES 

Lozada Contreras, Frank 

Pontificial Catholic Univertsity of Puerto Rico, Mayaguez, P. R. 

Several authors state that there is confusion about what marketing is due to the existence of multiple 
definitions and interpretations. This multiplicity of definitions and interpretations complicates marketing 
development within organizations. One of the main causes that contribute to the decline of marketing 
within organizations is that there are many definitions of marketing. The importance of this study was to 
address this confusion using a content analysis to explore how marketing managers defined marketing. 
Previous research and articles were based on the analysis of the different definitions established in the 
literature from a theoretical and academic perspective. In addition, this research analyzed the 
definitions of marketing managers from strategic marketing and tactical marketing perspective. 
Something not investigated in previous research. The research questions of this study were: (1) How 
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marketing managers define marketing? (2) In what frequency marketing managers define marketing as a 
tactical marketing function, strategic marketing function or both? (3) In what frequency marketing 
managers define marketing as a sale function? (4) In what frequency marketing managers define 
marketing as a promotional/communication function? The results showed that 18 percent of marketing 
managers defined marketing using concepts related to strategic marketing, 76 percent defined it using 
concepts related to tactical marketing, and 12 percent elaborated on the strategic and tactical functions. 

TRUST IN THE CLOUD: A BEHAVIORAL PERSPECTIVE FOR TECHNOLOGY ADOPTION IN ORGANIZATIONS 

Ocasio Velázquez, Mónica1; Ho, Shuyuan Mary2; Santiago, Nayda2; Rodríguez, Nestor2; Ojeda-Castro, 
Ángel 

1Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R.; University of Puerto 
Rico, Mayagüez, P. R. 

Cloud computing has become a popular choice as an alternative to invest in new IT systems. Every day, 
more companies are taking advantage of services available in the cloud. As more information and data 
are stored in the cloud, concerns about how secure the cloud-based environments are begin to grow. 
Efforts on characterizing information security issues in the cloud already exist, but there is currently no 
standard theoretical model that address specifically issues on trust and security concerning the adoption 
of cloud services in organizations. This research proposes a behavioral model, which is built over known 
theories based on the theory of planned behavior (TPB). This research proposes a behavioral model, 
which is built over known theories based on the theory of planned behavior (TPB). Our theoretically-
grounded model allows the identification of sources and effects of trust concerns through seven 
constructs. Reliability testing was performed to the collected data in 31 survey questions included in the 
56 questionnaires. This finding indicates that the  hypothesis is rejected and the alternative hypothesis is 
accepted. Although, all result are positive and significantly. The dependent variable (intention to trust) is 
influenced by the subjective norm and perceived risk. This model tries to attempt to identify potential 
risks when IT managers make decisions regarding the adoption of new technologies. Reliability tests 
were performed to the collected data. Early results show that intention to trust is influenced by the 
perceived social pressure to use or not the cloud and the perceived risk. This model tries to identify 
potential risks when IT managers make decisions regarding the adoption of new technologies. 

IMPLEMENTATION OF INFORMATION MANAGEMENT SYSTEMS TO INCREASE UNIVERSITY STUDENTS 
MATHEMATICS SKILLS 

Ojeda-Castro, Ángel; Murray, Philip; Sánchez-Villafañe, José 

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R. 

This study was designed to generate a model of Information Systems Management that increases 
student achievement in university mathematics. The study followed an experimental design that 
compared a control group of 264 participants with an experimental group of 262 participants in a 
university introductory algebra course.  This study revealed a t- test statistical analysis with a 99% level 
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of confidence, with a p-value of 0.002.  The instrument used in the study was a comprehensive final 
exam which includes the topics of integer operations, equations, word problems, polynomial operations, 
rules of exponents, and scientific notation.  The data analyzed found that the experimental group 
obtained a favorable significant difference in the level of achievement, as compared to the control with 
mean scores of 65 and 60 respectively out of a scale of 100. 

EL EFECTO DE LA IMAGEN DEL PAÍS DE ORIGEN Y LA PERSONALIDAD DE MARCA EN LA INTENCIÓN DE 
COMPRA: UN ESTUDIO TRANSCULTURAL 

Ortíz Ramos, Reneé  

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R. 

The interaction between the image of the country of origin and brand personality has not received much 
attention by researchers.  Therefore, this study aims to answer the following question: how does the 
relationship between the image of country of origin and brand personality interact; and how this 
relationship finally interacts with the consumer purchase intention?  To do this, we developed a new 
conceptual model, which was evaluated with quantitative methodology, using the factor analysis, 
Cronbach's alpha and Mann-Whitney-Wilcoxon tests, as well as the Partial Least Squares.  A 
questionnaire was developed and applied to 453 consumers between 21 and 60 years old (250 in Puerto 
Rico and 203 in Mexico).  The questionnaire was applied in both countries (Puerto Rico and Mexico), 
dealing with a convenience and non-probability sampling.  Three car brands (Ford, Toyota and Hyundai) 
and three brands of laptops (Apple, Sony and Samsung), were used; in addition, the image of country of 
origin was measured to three countries (United States, Japan and South Korea).  Also, it is employed, a 
1-5 Likert scale, as well as an adaptation of seven scales to measure the variables of study. The results 
showed that the image of the country of origin of the product has a positive direct effect on the 
perceived brand personality and that this relationship interacts through constructs such as: trust to the 
brand, affection to the brand, commitment to the brand and brand familiarity, to generate consumer 
purchase intention. A multiple model was applied to identify and measure the effect of the variables 
mediating the relationship between the brand personality and purchase intention, resulted of this, three 
variables were discovered: brand attachment, brand trust and brand commitment. At the final part of 
this study, theoretical and practical contributions were detailed, and limitations and future lines of 
research, as well as the overall conclusions are identified. 

RELATIONSHIP BETWEEN GENERIC COMPETITIVE STRATEGIES IN ELECTRONIC COMMERCE AND THE 
ADOPTION OF E-COMMERCE: PUERTO RICO INTERNET BANKING. 

Sánchez Cortés, Jesús 

Pontificial Catholic University of Puerto Rico, Mayagüez, P. R. 

This research provides a combined model based on a generic competitive strategies model and an e-
commerce adoption model. In addition, contrary to traditional methods of data collection, this research 
used a virtual snowball by Facebook and email to collect the data. This helped to reach a customer 
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sample quickly and cost-effectively, from different cities in Puerto Rico.The generic competitive strategy 
model combines the models of Porter (1980) and Kim, Nam, and Stimpert(2004), for the online business 
environment. The model used in the adoption of e-commerce was an adoption of the model used by 
Usoro, Shoyelu and Kuofie (2010). The following variables were added to the model: convenience, 
incentives, safety, risk and privacy. Usoro et al. used the integrated model of Klopping and McKinney 
(2004). Both models designed for this research share the following variables: safety, trust, privacy, risk, 
incentives, task technology compatibility, ease of use and convenience. The combination of these two 
models, the model of generic strategies and adoption of the technology, provided the needed platform 
to carry out this study. The integration and use of both models; the model of generic strategies and the 
technology adoption model demonstrated its capacity and utility to be used together in investigations. 
The generic strategies have a close association with the adoption of e-commerce.According to the 
statistical analysis obtained in this investigation it was concluded that: the strategy of differentiation and 
native strategies of electronic commerce (security, trust, privacy and risk) are used by the e-banking in 
Puerto Rico. On the other hand, the strategy of cost leadership is not used in the e-banking of the Island. 
The research showed that the ease of use, the task-technology fit, convenience of use, incentives and 
the factors: security, privacy and confidence and perceived risk, are all related to the adoption of 
Internet banking. In addition, there is no difference between the e-banks in Puerto Rico, in the use of 
various strategies. Also, there is no difference in the e-banks monthly usage frequency, between the 
customers of the different banks. Research demonstrated that the e-banking offered by the banks in 
Puerto Rico does not provide a competitive advantage for any of the banks in the study. 

CAPACITY ANALYSIS WITHIN THE FRAUD TRIANGLE 

Sánchez Ríos, José A; López Moreno, Walter2 

1Universidad de Turabo, Gurabo, P. R.; 2Universidad de Puerto Rico, Humacao, P. R. 

The main purpose of this research was to identify the relationship between capacity, pressure, 
rationalization and opportunity present when fraud crime is committed. For this research a 
questionnaire was delivered to management in federal funds administration in the central region of 
Puerto Rico. Nonparametric tests were used to compare the medians of the variables. It was shown that 
there is not enough evidence to reject the  hypothesis between individual relationships. 1. The 
respondents agree or strongly agree on the overall positive relationship capacity, pressure, 
rationalization and opportunity. 2. The respondents agree or strongly agree on the positive relationship 
between pressure capacity. 3. The respondents agree or strongly agree on the positive relationship 
between rationalization and capacity. 4. The respondents agree or strongly agree on the positive 
relationship between opportunity capacity. 
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BUSINESS SUSTAINABILITY INDEX - A RESEARCH NETWORK AND INTERNATIONAL RESEARCH PROJECT 

Sosa Varela, Juan C.1; Svensson, Goran2; Padin, Carmen3; Wagner, Beverly4; Petzer, Daniel5; Klopper, HB6 

1Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R.; 2Oslo School of 
Management, Oslo, Norway; 3Universidad de Vigo, Vigo, Spain;4Strathclyde University, Scotland, UK; 
5North-West University, South Africa; 6Monash University, Roodeport, South Africa 

The aim is to describe an ongoing international research project and its research network's efforts to 
develop a business sustainability index."Business sustainability' is defined as a company's or an 
organization's efforts to manage its impact on Earth's life- and eco-systems and its whole business 
network. Cases studies across countries form the basis for a grounded approach to data gathering within 
the research project. Elements of business sustainability have been categorized in terms of stakeholders 
and sources as well as based upon the triple bottom line approach.Subsequently, common 
denominators have been extracted to provide dimensions of business sustainability. The main 
contribution is to show a breakdown of economic, social and ecological categories, based upon 
empirical observation. It is about companies' efforts to go beyond only focusing on profitability, but to 
also manage its environmental, social and broader economic impact on the marketplace and society as a 
whole.Further outcomes include research propositions, derived from the empirical findings that enable 
future research on business sustainability to be measured. The findings indicate the extensiveness 
required to operationalise a business sustainability index. 

SOCIAL MEDIA USE IN THE NON PROFIT SECTOR 

Soto Vélez, Ivette, 

Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R.  

Given the government's inability to solve the economic crisis and meet the demands of society, 
nonprofit organizations play an important role in the country, but they suffer from lack of money to 
operate effectively. This implies a challenge for communications managers because they have to select 
effective communication strategies and cost effective strategies. . This research aims to describe how 
Puerto Rican not- profit organizations use social media as a strategic tool for communication with 
stakeholders. A content analysis was performed to the Facebook and Twitter official profiles of selected 
nonprofit organizations. This research was performed during the month of November 2013. The 
principal objective was to find if social media sites were mainly used as a strategic tool for corporate 
communication that can enhance stakeholder participation and engagement. Results showed that 
Puerto Rican nonprofit organizations don't have an effective use of social media. These entities need 
social media specialist personnel to take charge of the communication. 
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FACTORES QUE INFLUYEN EN LA ADOPCIÓN DE LAS TECNOLOGÍAS DE CÓDIGO ABIERTO EN LAS 
INSTITUCIONES DE EDUCACIÓN SUPERIOR 

Valentín, Anidza1; Alanis, Macedonio2; Curbelo, Aury1; Márquez, Eulalia3; Ojeda-Castro, Ángel3  

1Universidad de Puerto Rico, Mayagüez, P. R.; 2Tecnológico de Monterrey, Monterrey, México; 
3Universidad del Turabo, School of Business and Entrepreneurship, Gurabo, P. R. 

Las tecnologías de código abierto (OSS) no es un tema reciente, no obstante, en la última década se ha 
producido un aumento en el interés hacia el desarrollo de iniciativas para adoptar dichas tecnologías. 
Con la amplia gama de opciones de OSS que se encuentran disponibles, la administración tiene la 
habilidad de seleccionar la tecnología que más beneficio le provea a la academia y se ajuste a las 
necesidades de sus usuarios. El objetivo principal de este estudio fue determinar si las unidades 
académicas de la universidad pública de Puerto Rico pueden adoptar las tecnologías de código abierto. 
Asimismo, se determinó si los factores identificados en la literatura se relacionan con la adopción de la 
tecnología de código abierto. La comunidad académica de cuatro instituciones de un sistema 
universitario en Puerto Rico sirvieron como muestra, de donde 360 cuestionarios válidos fueron 
recolectados para análisis. El cuestionario recolectó datos sobre los factores que pueden influir en la 
adopción de la tecnología de código abierto, la actitud hacia el uso de las tecnologías e información 
demográfica del encuestado. Una prueba de normalidad determinó que la distribución de la data fue 
una no-paramétrica. Un análisis de factor fue realizado a todos los indicadores del cuestionario antes de 
llevar a cabo las pruebas estadísticas y estableció que existe adecuacidad en la muestra. El coeficiente 
de correlación de Spearman fue utilizado para analizar la data y se evidenció que la habilidad de probar 
el software antes de la implementación, la disponibilidad de apoyo para el software y el costo son los 
factores que más efecto significativo poseen sobre el uso de las tecnologías OSS. Los factores con menos 
significancia fueron las destrezas del personal de Tecnologías de Información y la licencia, siendo la 
licencia el factor con menor valor en todas las pruebas. En adición, la prueba U de Mann-Whitney fue 
utilizada para demostrar que existía una diferencia entre las instituciones con presupuesto alto y las 
instituciones con presupuesto más bajo, en términos de la actitud hacia el uso de las OSS. 

FINANCIAL TECHNIQUES FOR DETERMINING FAIR VALUE, ITS APPLICATION IN THE FINANCIAL 
STATEMENTS AND POSSIBLE IMPLICATIONS FOR BUSINESS 

Vega Castro, Blanca1; Gonzalez Cerrud, Pedro2 

1University of Puerto Rico, Ponce, Puerto Rico; 2University of Puerto Rico, Río Piedras, Puerto Rico 

Given the importance and preference for the use of fair value measurement criteria, accounting 
governing bodies globally have required its use. Both the Financial Accounting Standards Board (FASB) 
and the International Accounting Standard Board (IASB) have issued standards to assist the preparer and 
the user of the financial statements in the measurement and interpretation of fair value. Several factors 
have contributed to the increase in the application of fair value, but perhaps the primary reason is the 
need to get the best information that can allow to make an assessment of the risk characteristics and 
performance reported in the financial statements. The fair value can provide more relevant information 
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to users of the financial statements, but at the same time it is less reliable than the historical cost. 
Eventually, to the extent that there is validity and confidence in the data, the financial reports will be of 
higher quality and thus better the allocation of resources in the economy.This research examines the 
recent international accounting standards issued by the IASB and FASB, which refers to the 
measurement and disclosure of fair value. The notes to the financial statements for the years 2007 to 
2011 are reviewed in 98 companies around the world (28 from Europe, 26 from Asia, 27 from the U.S. 
and 17 from Latin America). The application of the criteria and measurement approaches in the financial 
statements is analyzed and possible implications this may have for the companies are identified. The 
collected evidence reveals that, despite all the benefits, mainly that it allows a more accurate financial 
position of the company image, the application of the concept of fair value involves a number of 
limitations in the presentation of items in the financial statements. The results of this study show that in 
some countries several difficulties arise in the application of the approaches required by accounting 
standards related to fair value. It also has varied and in some cases with serious implications for 
management and users of financial statements. 
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Educational Leadership 
 

MULTI-SECTOR INTEGRATION TOWARDS SUSTAINABLE AGRICULTURE PRODUCTION 

Chong, Joaquín A.; Cortés, Mildred 

University of Puerto Rico Agricultural Experiment Station, San Juan, P. R.  

Do you know where your food comes from? Who is your farmer? Island farming is not what you think it 
is. Food produced in Puerto Rico only meets up to 10% of demand. Puerto Rico farmers have either, 
grown large and sell only to distributors and chain stores or are small and serve niche direct sales.  
Midsize farmers have a very hard time to market and distribute their products.They are not big enough 
for distributionto chain stores or small enough for direct sales. New markets and technologies need to 
be developed that can increase the efficiency of mid-size farmers. Distribution as we know it needs to 
change. As a researcher, how can you contribute to sustainable agriculture? All professionals must work 
together engineers, biologists, economist, sociologist, teachers and professors, environmentalists, 
health practitioner, to name a few. Today's agricultural sustainability will not only be developed at the 
soil, plant or crop level. It must include the knowledge, energy and understanding of all professionals! 
Lets talk, explore and see how you can contribute! 

UNIVERSITY'S COUNSELORS AS TRANSFORMATIVE LEADERS FOR THE STUDENT'S SUCCESS 

Guzmán-Faría, Elba J. 

University of Puerto Rico, Arecibo, P. R.  

Perceptions of counselors regarding practices that demonstrate leadership in educational settings have 
been absent from the Counseling profession's discourse. In recent years there has been a consistent call 
for counselors to become leaders within educational environments in order to advance the profession, 
improve the academic achievement of students, and enhance effectiveness of Counseling Centers. Many 
counselors do not see themselves as educational leaders; therefore, there is a need to assess the 
benefits of developing leadership skills in order to incorporate them to the counselors' preparation and 
work practice. This qualitative research sought to explore - by means of a case study design - the 
perceptions of a selection of counselors of the public university of Puerto Rico, about their practices as 
transformational leaders. The conceptual framework for this study is based on the theory of 
Transformational Leadership. The selection of the participants was intentional, consisting of five female 
counselors of diverse units of the public university of Puerto Rico. The researcher utilized the semi-
structured in-depth interview as a primary source of data collection. Data were coded and organized 
according to the four research questions that served as guide for the study. The analysis and 
interpretation of the findings was organized by broad categories within each of the four research 
questions. The results provided an increased understanding of the phenomenon of counselors as 
transformational leaders and the perception they have on practices that define them as educational 
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leaders. Transformational leadership seems to embrace the new vision of counselors, which emphasizes 
an active, dynamic, collaborative and advocate role using comprehensive counseling programs to 
promote positive outcomes for students. Recommendations are offered to the counseling profession, 
and to the Academy for the establishment of public policy and for future research. 
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Educational Strategies and Learning Environments 
 

Please, don't make me read it!! 

Acevedo Rivera, Carlos; Correa Henry, Pedro; Díaz Rodríguez, Raily; Franco Pérez, Yelitza; Jackson 
González, Anais; Montañez Sánchez, Karla  

Universidad del Turabo, Gurabo, P. R. 

This collaborative presentation explores the reticence that second language writers show when they are 
asked to read out loud their compositions. This is common practice used by writing center consultants in 
order to encourage writers to own their pieces and learn to recognize the areas that need revision. The 
presentation will discuss three different dynamics that may be used in writing consultant training to 
enable consultants to take the position of a second language writer with all the complexity that it 
entails. This presentation is supported by writing and second language teaching scholarship as well as by 
empirical work carried out at Universidad del Turabo's Reading and Writing Center (Decanato de 
Educación General). Culturally determined writing patterns will be discussed, among other subjects 
related to second language teaching and learning. In order to teach and learn second language writing 
more effectively it is important to understand how culture can influence a writer's logical thinking and 
writing patterns. It is important as well to reflect on the importance of recognizing how a second 
language writer's emotions may play a part in how effectively he/she may communicate in a second 
language. 

PRIMER: TRANSFORMING AUTHENTIC RESEARCH ON ENVIRONMENTAL MICROBIOLOGY 

Bernier Casillas, Yomarie1; Laureano-Córdova, Diana2; Pérez-Jiménez, José R.2 

1Universidad del Turabo, School of Science and Technology, Gurabo, PR; 2Universidad del Turabo, 
Interdisciplinary Research Institute, Gurabo, P. R. 

Research at teaching institutions must relay on the contributions from undergraduate students. The 
need for valid results requires strategic training of students in values, skills, and techniques essentials for 
research. Thus, additional resources are sought and gathered to advance the overall academic agenda. 
The Puerto Rico Institute for Microbial Ecology Research (PRIMER), as a virtual organization at 
Universidad del Turabo, has fostered academic progress by authentic undergraduate research 
experiences in biotechnology since 2005. The goal has been to develop research skills and attitude 
among undergraduate students that energize them towards academic progress (retention) and success 
(graduation), as promoted by AAAS Vision and Change efforts. PRIMER, as an authentic research 
experience model, has provided diverse levels for engagement to students. The skills development has 
three stages: apprentice (help others to conduct protocols and initial understanding), novice (perform 
protocols with minimal supervision and are capable of explaining the applied scientific method), and 
fellow (address new questions with the mentor and are capable of scientific writing with supporting 
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literature).  Students developed initial expertise in particular protocols that later teach to peers: a 
community of learning has evolved. Intellectual development is fostered throughout discussion sessions: 
regular laboratory meetings, oral presentations at local student forum, and poster presentation at 
scientific meetings (local and national). Participation at SACNAS National Conference is aimed every 
year. We have noticed increase level of personal and academic confidence along the PRIMER process of 
research, collaboration, and dissemination. We lack a formal evaluation methodology.   Students that 
took the opportunity with responsibility and dedication (~90%) has experienced academic success: 
retention, graduation, formal jobs, and pursue of graduate/professional education. Recently, students' 
presentations have become part of the Researchers Forum (originally established for faculty). PRIMER 
has operated as an extracurricular program that demands a lot of time on mentoring/training by the 
faculty and research/dissemination by the students. A learning community has evolved from learning 
protocols among more expert students, recruiting assistant mentors, and regular meeting aligned with 
dissemination commitments. We have formally proposed to organize research course in fixed schedule 
for more efficient time management and rigorous evaluations. Dissemination activities have been based 
on active participation with presentations at scientific forums (university, state, and nation). Recently, 
PRIMER was portrayed in the new magazine for the Chancellors office. Additionally, newsletter has been 
prepared and distributed on campus and NSF ATE-related events. 

THE INTEGRATION OF WEB 2.0 TOOLS IN PUERTO RICAN ACADEMIC LIBRARIES 

Camacho-Camacho, Gerinaldo  

Pontificial Catholic University of Puerto Rico, Mayagüez, P. R. 

Many academic libraries are incorporating Web 2.0 applications to enhance their websites services. The 
purpose of this study is to explore the presence and integration of web 2.0 technologies in the top 
Puerto Rican university libraries' websites. A mixed methods content analysis methodology was applied 
to a sample of 29 top Puerto Rican university libraries' websites. The web 2.0 tools were categorized by 
their functionalities and features. Data was collected by accessing the library websites in two separates 
occasions during the period of March and April 2012 and applying a checklist of twelve items, each 
representing a web 2.0 tool. The findings of the study acknowledge that 86% of the top Puerto Rican 
university libraries apply one or more kinds of web 2.0 tools in their websites. Among the types of web 
2.0 tools analyzed, blogs, RSS, Social networks, chat and audiovisuals are the most popular and virtual 
worlds, personalization and wikis are less frequent. Base on the findings, the researcher provides an 
academic library 2.0 model design to explain the information services using the Web 2.0 tools. The 
importance of this study is to provide an overall knowledge of the web 2.0 tools useful in future 
planning, developing and evaluating of academic library website services. 
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THE RELATIONSHIP OF THE METHOD OF PROBLEM-BASED LEARNING IN SATISFACTION, ATTITUDE 
TOWARD THE INTEGRATED SCIENCE AND ACADEMIC PERFORMANCE OF STUDENT-TEACHERS OF THE 
ELEMENTARY LEVEL 

Dávila Santos, Pilar Del S. 

Universidad del Turabo, School of Education, Gurabo, P. R. 

The purpose of this investigation was to determine how the teacher students at elementary level, when 
using the ABP, exhibit certain relation with their level of satisfaction, the actual level towards the 
Integrated Sciences and the academic performance. The issue related with the investigation was to 
determine: What’s the relationship between the use of the learning method based on problem solving, 
the satisfaction, the attitude towards Integrated Sciences and the academic performance of the 
elemental school teacher-students? The research was founded in the following theorists: the learning 
based on problems of R. The investigation variables were the satisfaction, the attitude towards 
Integrated Science, the academic performance and the learning method based on problems. The 
investigation took place on a private university in Puerto Rico. The experimental design was a 
quantitative one of almost experimental type. The investigation populations were teachers’ students at 
elementary school level that registered in the integrated science 101 course. The sample selection was 
based on intact groups although the selection of participants was made at random. The sample size was 
67 teacher students (20 for the control group and 47 for the experimental group). The investigation 
allowed determining the relationship of the learning method based on problems with the satisfaction, 
attitude towards the integrated science and the academic performance of the teacher students at 
elementary level. The investigation proved the hypotheses taken the criteria of significance level of α = 
0.05 as the level of error probability for all analyses. The results of the investigation showed that there is 
a significant difference in the relationship between using the learning method based on problems and: 
the satisfaction of the teacher students at elementary level; the attitude towards the Integrates Science 
of the teacher students at elementary level; the academic performance of the teacher students at 
elementary level. There is a significant relationship in the correlation between the satisfaction and 
attitude towards the integrated science when the method of learning based on problems was used in 
the teacher students at elementary level. The conclusion of the investigation indicates that the learning 
method based on problems resulted to be such effective that it increased the satisfaction and the 
interest, was able to have a high attitude level towards the integrated science and obtained higher 
academic performance in the teacher students at elementary level. 

A RESEARCH COMMITTEE AT UNIVERSIDAD DEL TURABO-SCHOOL OF HEALTH SCIENCES: ITS 
BEGINNINGS AND PLANS 

De Jesús-Monge, Wilfredo E.; Valentín-Silva, Frank; Cabret, Luis M.;  

Universidad del Turabo, School of Health Sciences, Gurabo, P. R. 

Research is a component of the key triad of academia, along with Education and Service. For that 
reason, performing academic research is part of the Universidad del Turabo's mission. With that in mind, 
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a Research Strategic Plan 2010-2015 was designed to support the institution's goal of transforming into 
a teaching and research institution. The School of Health Sciences Research Committee, with 
representatives from its academic programs, was established in September 2013 to support its faculty 
and students in their health sciences' research education, training, and performance needs. The 
objective of this presentation is to share with the community the beginnings and plans of the School of 
Health Sciences Research Committee for the benefit of its students, faculty, and the institution. Some of 
the topics to be presented are: membership, Geriatrics research lecture, Naturopathic Medicine 
research projects and plans, faculty professional journal and magazines donation, research education 
and training needs assessment survey, research education topics, among others. In conclusion, the 
Universidad del Turabo-School of Health Sciences Research Committee works to foster and support 
research and innovation, which are essential for the strengthening of Universidad del Turabo in its 
transformation into a teaching-research institution. 

THE USE OF TUTORING TO IMPROVE THE PASSING RATES IN MATHEMATICS PLACEMENT EXAMS: A 
SUCCESS STORY 

García, Rolando; Morales, Juan C.; Rivera, Gloribel; Vilches, Luz 

Universidad del Turabo, School of Engineering, Gurabo, P. R.  

This paper describes a tutoring program that has resulted in an improvement in the passing rates of 
mathematics placement exams from 16% to 42%, on average. The results are statistically significant (p-
value much less than 0.05). The statistical analysis was conducted using a Chi-Squared (X2) test for 
independence with “tutoring” as the explanatory variable and “test result (pass/fail)” as the response 
variable. The encouraging results suggest that the tutoring program should be institutionalized at the 
end of the grant period that funds it. The paper describes the structure of the tutoring program, the 
conditions of the university in which it is being implemented, and the details of the statistical analyses. 
The program may easily be replicated in programs with similar conditions. 

EFFECTIVENESS OF THE INDUCTION SEMINAR TO UNIVERSITY LIFE FROM THE PERSPECTIVE OF 
STUDENTS ENROLLED IN A TEACHER PREPARATION PROGRAM 

González, Judith; Pagán, Nellie 

Universidad Metropolitana, San Juan, P. R.  

The study's objective was to determine the course effectiveness that introduces students to university 
life. Two criteria were considered to determine effectiveness: a) the course value (usefulness) for 
students in transition to university life and, b) student satisfaction. A questionnaire was administered to 
students, from Cohort 2011, who completed their first year of study from a Teacher Preparation 
Program. Quantitative measures were used for the analysis of the data collected through the 
questionnaire. For the open-ended questions, qualitative analysis was utilized. Most participants (91% -
78%) indicated that the course was useful (had value) to facilitate their transition to university life, both 
personally and academically. In terms of satisfaction, the majority of students (91% -56%) expressed 



Universidad del Turabo XII Encuentro de Investigadores/XII Researchers Annual Meeting 

March 7th, 2014  32 
 

satisfaction throughout the seven areas included in the questionnaire. The data analyzed were classified 
into attributes of the course (value and satisfaction) to be maintained, monitored or give priority. The 
data collected allowed the identification of the areas of effectiveness of the course and those to 
improve and strengthen. 

DIFFUSION OF ENGINEERING EDUCATION INNOVATIONS THROUGH A SUMMER FACULTY 
DEVELOPMENT PROGRAM 

Morales, Juan C.1; Prince, Michael J.2 

1Universidad del Turabo, Mechanical Engineering, Gurabo, P. R.; 2Bucknell University, Chemical 
Engineering, Lewisburg, PA 

Despite decades of effort by engineering education researchers - efforts that have resulted in excellent 
advances and innovations in teaching – systemic diffusion of the innovations into the classroom is a 
challenge that still defies a satisfactory solution.  At present, most faculty members in the USA and PR 
use the same traditional teacher-centered methods used 30-50 years ago.  The question is, how can we 
induce faculty to adopt research-based educational innovations in a systemic manner?  This study 
presents a hypothesis based on the following tenets: develop the faculty during the summer while they 
are free from other obligations; provide a stipend to the faculty for the development of innovations in 
their courses and for the commitment of experimenting with the innovations in the classroom; provide 
guidance and support to the faculty throughout the experience.  The program, named Summer Faculty 
Immersion Program(SFIP), strives to ignite and sustain innovative classroom practices in engineering and 
physics courses in a manner that will promote lasting change in the faculty.   The SFIP started in the 
Summer of 2012 and will continue until the Summer of 2016 when it sexternal funding ends.  All the 
Universidad del Turabo engineering faculty, and all the faculty members that teach Engineering Physics, 
are scheduled to participate in the program. In this paper, the SFIP is presented within Everett Rogers' 
theoretical framework of diffusion of innovations. According to Rogers,  the four main elements that 
influence the spread of a new idea are: the innovation, communication channels, time, and a social 
system; all of which are found in every diffusion program. These four elements are developed in this 
paper in the context of the SFIP. 

THE EFFECTIVENESS OF THE USE OF THE EDUCOSOFT LEARNING MANAGEMENT SYSTEM TO TEACH 
MATH IN PUERTO RICO 

Ojeda Castro, Ángel1; Murray Finley, Philip2; Sánchez Villafañe, José1; Sharma, Man M.3, Clark Atlanta 
University, Atlanta, GA, USA; Rivera Collazo, Ángel1 

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2Universidad del Turabo, 
General Education, Gurabo, P. R.; 3Clark Atlanta University, Atlanta, GA 

The purpose of this study was to compare the effectiveness of the Educosoft Learning Management 
System (ELMS) with the traditional method of teaching math to first-year students who expect to 
continue studies in Health, Social Sciences, Design, Education, Business, Engineering, and Science and 
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Technology at a private university in Puerto Rico. This was an experimental study designed for two 
groups, where a t test statistical analysis was used, with a 0.05 significance level. The subject population 
of the study was composed of 1,045 first-year college students, from which 491 were the control group 
and 550 were the experimental group. Students in the experimental group were exposed to the ELMS, 
while the students in the control group were taught the equivalent math course through the traditional 
classroom method. The course content for the control group was: Linear Equations, Linear Inequalities, 
Exponents, Polynomials and Scientific Notation. For the experimental group, the subjects covered were: 
Whole Numbers, Order of Operation, Fractions, Decimals, Percentages, Measurements, Linear 
Equations, Linear Inequalities, Exponents, Polynomials and Scientific Notation. The study found that 
teaching with the ELMS was more effective than the traditional teaching method in college-level 
mathematics. 

ASPECTS OF ELEMENTARY SCIENCE TEACHER'S PERFORMANCE THAT IMPACT POSITIVELY THE 
LEARNING IN EDUCATION: A COLLECTION OF EXPERIENCES 

Pérez-Maldonado, Beverly 

Universidad del Turabo, Gurabo, Puerto Rico  

This qualitative research through a multiple case study sought to explore aspects of the performance of 
three elementary science teachers that impact positively on teaching and learning. Professional training 
and development, teaching strategies and professional practices used by teachers in teaching science 
were investigated.The instruments for data collection consisted of in-depth interviews and review of 
documents used in the teaching process.The findings show that teachers have professional training in 
elementary education with complementary college courses and participation in workshops to teach 
science. The teachers indicated that the positive aspects that affect teaching science are the cooperative 
learning, use of curricula, technology, assessment techniques, inquiry process, and motivation to 
provoke the desire for science. 

CONOCIMIENTO Y PRÁCTICAS EDUCATIVAS DEL MAESTRO PREESCOLAR ACERCA DE LOS PROCESOS DE 
LECTURA Y ESCRITURA 

Quiñones Pérez, Isaris  

The preschool years have been recognized as the important time to lay the foundation for developing 
reading and writing. However, few educational programs prepare early childhood educators in this task. 
Because many preschool teachers lack formal training in early childhood education, their practices tend 
to resemble the behavioral approach that characterizes the elementary education in many schools. Early 
childhood needs prepared teachers to help them develop literacy appropriately. The purpose of the 
study is to investigate the sources that inform knowledge and educational practices of highly qualified 
preschool teachers in relation to how the processes of reading and writing are encouraged properly at 
the preschool level. The two main research questions in this case study were: “What is the perspective 
of the teachers about the process of reading and writing?” and “How teachers determine what 
constitutes appropriate practice in the processes of reading and writing?” The case study was conducted 



Universidad del Turabo XII Encuentro de Investigadores/XII Researchers Annual Meeting 

March 7th, 2014  34 
 

via interviews, observations, and curriculum analysis. Data were analyzed using the explanatory analysis 
strategy established by Yin (2009). Among the findings, the teachers explained that their literacy 
knowledge is influenced by the experiences they had during childhood at home and in school, as well as 
by their educational background, their work environment and their professional development 
experiences. The vision and practices of the participating preschool teachers in fostering the process of 
reading and writing are characterized as being constructivist and inclusive. 

POLÍTICA EDUCATIVA EN PUERTO RICO: UNA MIRADA A LAS REFORMAS 1900-1960 

Vargas, Everlidis 

Universidad Metropolitana, San Juan, P. R.  

This article discusses the development and transformation of Education in Puerto Rico, after the U.S. 
invasion in 1898. The Education in Puerto Rico had three evaluations within 1900 to 1960, which will be 
explained below. In the beginning to twentieth century, the president McKinley sent the journalist 
Henry K. Caroll as personal representative, which could serve as a rule, before the president to make 
recommendations to Congress on the “Puerto Rican case”. Caroll accepted the commission and went to 
Puerto Rico to develop a report of 24 recommendations on the education system. Two decades has 
passed and the education system didn’t put in practice the recommendations given by Commissioner 
Caroll, implanting English classes in the educational system. The March 20, 1925 , the Legislature of 
Puerto Rico approved a resolution calling for a study on “organization and methods currently in practice 
at the University of Puerto Rico and in the public schools,” education policy that the Senate wanted to 
be done push to rescue the “Puertoricanization,” since 1930 and the slogan of the Investigation 
Committee of Teachers College, said that, as an educational standard suited us greater focus on the 
development of a native school for native conditions, the way is prepared for educational changes in the 
decade 1940-1950. For the 40s, politicians and educators begin efforts toward education reform. In 
1958, a study led by Casselman was conducted and with the advice of European educators, marking the 
first time in our history that Europe invites experts to advise us. This report was submitted to the 
Governor Muñoz Marin in 1959, which provides an overview of high school, but provides data that show 
the emergence of problems that lead to poor quality teaching. Interestingly, as until today not 
recommended as reducing Educational courses and specialty courses add changes were made. Aside, to 
improving the salaries and decide on the best resources to study to become teachers. Nevertheless, 
there is no educational policy that can achieve this goal. 
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Energy and Clean Technologies 
 

WIND AND PHOTOVOLTAIC ENERGIES: PROMISES AND REALITIES FOR PUERTO RICO 

Callarotti, Roberto1 ; Masalmah, Yahya2  

1Universidad del Turabo, Puerto Rico Energy Center, Gurabo, P. R.;2Universidad del Turabo, School of 
Engineering, Gurabo, P. R. 

We determine the percentage of the surface of Puerto Rico needed in order to house the systems to 
generate all the power required by the island (eolic and photovoltaic ). We assume conversion factors 
which are typical for similar areas in the Caribbean: 0.178 Kw/m2 for eolic systems and 0.0166 Kw/m2 
for photovoltaic cells. We asume different scenarios for the required total power for Puerto Rico: a) the 
same power per habitant as in the case of the United States (10 Kw/habitant) which is assumed to be 
constant in time, b) the same power as in but growing in time at different rates, c) other scenarios. We 
consider the population of Puerto Rico as 3.37 million people , constant in time. In case a), we found a 
required territorial occupation of 2.32 %  for eolic systems and an occupation of 25 % of the total 
territorial surface for the photovoltaic systems. Since the ratio (power per habitant of Puerto Rico/ 
power per habitant of the US is 0.438, the percentages of surface required are approximately half. The 
lifetime for both systems (eolic and photovoltaic) is assumed to be 20 years, and we discuss the 
additional energy requirements for the removal of “dead” systems  and we consider sustainability 
requirements associated to the net energy balance (EROI) for each system. Finally, we discuss the 
flexibility available in view of the availability of fossil fuels (as previously calculated from logistic 
equations) which is represented as an exponential curve with a negative exponent and a time constant 
of 200 years. 

PASSIVE DEVICES FOR AIR COOLER CONDENSERS 

Carbajal, Gerardo1; Peterson, G.P. Bud2 

1Univeridad del Turabo, School of Engineering, Gurabo, P. R.; 2Georgia Institute of Technology, GA  

Since it invention in the 1960 heat pipe are found vast applications in simple and complex cooling 
applications for the aerospace industry, electronic and other areas. Compared with any solid material 
heat pipes have the advantage of removing significant amount heat with a minimum temperature 
difference. Heat pipe are view as devices with larger effective thermal conductivity; among several other 
advantages it is gravity independent and does not maintenance work. Heat pipe can be integrated to the 
air cooled condenser or cooling tower with a minimum change in the design. By applying this passive 
device it will be possible to reduce the size of the air cooled condensers. The new system will use 
ambient air to completely condense the exhausted steam from a steam power plant. The analysis 
includes the effect of the ambient temperature on the performance of the hybrid system. 
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OPTIMIZATION OF HEAT PIPES FOR AIR COOLED CONDENSERS APPLICATIONS IN POWER PLANTS 

Carreras Purcell, Jaime J.; Plaud, Kenie; Carrasquillo Falcón, Ahmed J.; Cuevas Orlando, David I.; Carbajal, 
Gerardo 

Universidad del Turabo, School of Engineering, Gurabo, P. R. 

The conventional method of using water in condensers for cooling purposes is disadvantageous from 
certain environmental perspectives.  This research present an alternative to the elimination of water in 
the cooling process in power plants by using heat pipes air cooled condensers (HPACC) as an alternative 
method.  This study presents the optimization and the performance of HPACC with fins that pierces to 
the inside of the pipes.  To find the best design, linear and staggered patterns were used for the fins 
configuration along with different fins lengths inside the pipe.  Numerical analysis is performed to 
validate the data obtained from the experimental procedure. 

SYNTHESIS AND CHARACTERIZATION OF GRAPHENE TO BE USED IN THE DEVELOPMENT OF 
ELECTRODES FOR LI-ION BATTERIES 

Cotto-Maldonado, María del C.1; Márquez, Francisco1; Morant, Carmen2; Campo, Teresa2; Elizalde, 
Eduardo2 

1Universidad del Turabo, Chemistry and Physics, School of Science and Technology, Gurabo, P. R.; 2 

Universidad Autónoma de Madrid, Física Aplicada, Cantoblanco, Madrid, Spain 

One of the main problems in our society is the energy production and storage.  Ion-Li batteries are 
commonly used as an alternative for energy production but have the disadvantages of a poor recharged 
cycles and the possibility of fire.  Researches are done to develop efficient anodes and cathodes for 
batteries and one of the possible alternatives is the use of graphene.  Graphene is a single layer of sp2 
carbon atoms. This nanostructure has a two dimensional arrangement and the lattice looks like a 
honeycomb having some relevant electronic, mechanical and thermal properties.  Relevant 
characteristics of the graphene are nontoxicity, excellent electronic mobility, high flexibility, 
transparency and light weight, and high specific surface area. Many investigations are done in different 
areas as the use of graphene for heat conductor, catalysis and sensors, high-power electronics and 
nanocomposites materials.  During this research, the preliminary synthesis of graphene over Cu 
substrate using a CVD system was establish as part of one important investigation in the development of 
high performance Li-ion batteries.  The synthetized graphene was characterized by different techniques 
including RAMAN, XRD, FE-SEM, SEM, TEM and EDX.  As a preliminary result a single and fine layer of 
graphene was synthetized.  More research work is necessary to develop a more efficient synthesis 
procedure. 
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SMART GLAZING APPLICATIONS TO REDUCE THE AIR CONDITIONING 

De Freitas De Jesús, Christina T.; Morales De León, Brenda L.; Carbajal, Gerardo 

Universidad del Turabo, School of Engineering, Gurabo, P. R.  

In this study it was investigated and compared the effect of the radiative effects of three different 
configuration of insulated double glazing glass. The study includes comparison of theoretical and 
experimental data. The insulated double glazing's are: Laminated Clear Glass + Laminated Clear Glass 
Configuration, Laminated Clear Glass + Laminated Solar Bronze Glass Configuration & Laminated Clear 
Glass + Low E Glass Configuration. For the theoretical calculation it was applied different equations like 
the view factor, emissive power, heat flux and the diagram analysis. It was expected that the best glass 
configuration would be the Laminated Clear Glass + Low-E Glass Configuration. But the experimental 
results reveal an expected data. The results showed that the best configuration is the Laminated Clear 
Glass + Laminated Solar Bronze Glass Configuration. A good agreement was found between the 
theoretical data versus experimental data. 

SILICON NANOWIRES GROWN ON COPPER FOILS FOR THE DEVELOPMENT OF LI-ION BATTERIES 

Gómez-Martínez, Arancha; Elizalde, Eduardo; Morant, Carmen; Márquez, Francisco  

Universidad Autónoma de Madrid, Madrid, Spain  

Silicon based materials have recently gained great interest as an alternative to graphite for the anode of 
rechargeable lithium batteries due to the high specific capacity of Si. The application of silicon anodes, 
however, has an inherent problem. During the cycling performance, lithium ions produce huge volume 
changes in the material which result in a rapid capacity fading of the battery. A proposed solution is the 
use of nanostructured materials. In this work, we present an innovative procedure for the growth of 
silicon nanowires via a VLS mechanism, without any gaseous silicon source and directly on the surface of 
copper foils. The process consists on a thermal treatment at temperature of 900 oC in H2 and Ar 
atmosphere. The advantage of this method lies in the fact that the resulting material, i.e. the Cu foil with 
the nanowires grown on it, becomes the final anode electrode. In this way, this synthesized material is 
directly assembled in a half-cell, without any previous treatment, for its electrochemical 
characterization. Early studies done, give us confidence in the properties of this material for improving 
batteries performance. 

POTENCIAL DE RECUPERACIÓN ENERGÉTICA DE NEUMÁTICOS DESECHADOS EN PR 

Laboy Nieves, Eddie N. 

Universidad del Turabo, School of Science and Technology, Gurabo, P. R. 

Puerto Rico islanders swagger of economic blowing, paradoxically being one of the poorest territories 
under the USA jurisdiction. One of the elements of the above mentioned blowing is the aspiration of 
almost every adult to own at least a car, given the poor massive transportation system, and that owning 
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a car is a symbol of social status. This practice carries the collateral generation and poor disposal of 
nearly five million/year scrap tires (ST). These ST are frequently disposed in clandestine dumps, present 
a low (4.2 %) recycling  rate and poor reuse, and have not been considered locally for energy 
cogeneration, but paradoxically they are exported mainly for that purpose. Puerto Rico has one of the 
highest tariffs for the provision of electricity ($0.28 kWh), because of the almost entire dependency on 
the unstable fossil fuels market for power generation. The Government has being supporting the 
conversion to natural gas of the old oil-fired thermoelectric power plant infrastructure, and to decrease 
the electricity cost. However, the Government has not considered the use of ST for electric energy 
cogeneration, despite more than 13,000 ST are generated daily. Theoretically, if ST recycling increases to 
10% and assuming that the caloric value of ST be 3.3 x 104 kJ/kg, it was estimated that scrap tires 
processed in a pyrolysis power plant can supply nearly 379 MWh, a potential value that shall not be 
unnoticed. This article is a literature review to describe the legal, economic and technical framework for 
the viability of ST for power generation in Puerto Rico using pyrolysis, the most recommended process 
for ST energy recovery. Data of ST from Puerto Rico was used to model the potential of ST for pyrolytic 
energy conversion. The herein article is intended to invite other insular countries and territories, to join 
efforts with the academic and scientific community, and with the energy generation sector, to validate 
ST as a sustainable option for energy generation. 

STANDARD DIESEL AND BIODIESEL BLENDS COMBUSTION EFFICIENCY AND EMMISSIONS STUDY 

Malavé, Amaury; García, Luis M.  

Universidad del Turabo, Puerto Rico Energy Center, Gurabo, P. R. 

With the increase in petroleum based products prices, diesel fuels have gather a lot of interest from the 
automotive and electrical generation industries due to its relative high combustion efficiency when 
compared to other combustion engine fuels such as gasoline. Historically, diesel combustion generate 
high emissions specially unburned fuel and particulate, but new technologies in the combustion 
chamber and after treatment have reduced the emissions considerably. Also biodiesel generated from 
agricultural and domestic by products have gathered strong interest within the transportation industry. 
Biodiesel blends have been produced a tthe Puerto Rico Energy Center and could be produced as an 
blend alternative fo rdiesel vehicles. Our purpose in this research was to evaluate different diesel fuels 
from local dispensers and compare their respective combustion efficiency and emissions. Additional 
tests were performed on different biofuel blends and compared the results with the standard diesel 
tests.  Six different blends plus four ratios of biofuels included B10, B25, B50, B75, and B100 were 
tested. The emissions tests on the standard fuels showedsimilar patterns for the CO and SO but differ 
greatly in the combustion efficiency and therefore could have big variations on gas mileage. The benefits 
and costs of using biodiesel blends are discussed by performing a complete cost analysis. 
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NANOFLUIDS ENHANCEMENT OF THE THERMAL PERFORMANCE OF A MESH HEAT PIPE 

Merced, Jorge; Plaud, Kenie; Carbajal, Gerardo 

Universidad del Turaob, School of Engineering, Gurabo, P. R. 

In the present study a new passive cooling device system was designed and fabricated. It consisted in a 
heat pipe with a porous media (nickel foam) in order to accelerate the capillary effect inside the heat 
pipe. The tests were initially conducted in transient mode, and with and without working fluids 
(water/nanofluids); 9.35 mL of water was used in the experiment, later it was added different quantities 
of nanofluids (6%, 10%, and 25% per volume).For the steady state mode the experiment were focused 
on the 10% and 25% volume fraction of nanofluids. The nanofluid used in the experiment was aluminum 
oxide. The maximum temperature recorded during the experiment after 20 minute of transient mode 
(without any working fluid) was 107.92°C. After repeating the same experiment with the presence of 
water as the working fluid the maximum temperature recorded was 88.87°C. This result showed that 
the presence of water in the system reduced the peak of temperature distribution more effectively than 
without working fluids. Finally, the temperature response of the heat pipe with 6% and 10% of nanofluid 
was more uniform and a maximum temperature difference of 7°C was found in the experimental data. 

BIODIESEL PRODUCTION FROM VEGETABLE OILS NEW 

Ortiz Rodríguez, Dayna M. 

Universidad del Turabo, School of Science and Technology, Gurabo, P. R.  

Currently, alternative sources of fuel energy to reduce the use of fossil fuels are needed because the 
reserves thereof are limited. The biodiesel is an ecofriendly energy source with relevant implications in 
the reduction of harmful emissions to the atmosphere. Biodiesel is an alternative fuel from renewable 
resources such as vegetable oils or animal fats through a chemical process called transesterification. This 
chemical process involves the separation of glycerin from fatty acids and binding of those acids to 
alcohol molecules, using catalysts such as sodium hydroxide, potassium hydroxide, etc.  The 
characteristics of biodiesel can vary slightly depending on the oil to process, sunflower, corn or olive oils. 
To guarantee the quality of the synthesized biodiesel we have carried out different quality tests 
including methanol, water, pH, and viscosity. Biodiesel can be used in its pure form, B100, or may be 
combined with petro-diesel at any concentration in most modern diesel machinery, thus obtaining a 
good efficiency, without having to modify the engine. The better efficiency in the diesel test motor could 
be obtained with the biodiesel synthesized from sunflower oil, followed by corn and finally olive oil. In 
all cases, low percentage of CO2 emissions were measured for the biodiesels obtained from the three 
vegetable oils. 
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NON-TANGIBLE MATERIAL OF MULTI-POLE DIELECTRIC GAS COMPOUND USED FOR STORAGE 
ELECTRIC CHARGE IN GAS CAPACITORS 

Reyes Acevedo, José I.; Márquez Linares, Francisco; Ducongé Hernéndez, José 

Universidad del Turabo, School of Science and Technology, Gurabo, P. R.  

For years the research on storage charge in capacitors has been focused on three critical points:  
geometry factors, design of the electrode and modulation of permittivity. At atomic scale, capacitance 
and permittivity can be importantly modified by selecting the appropriate systems and experimental 
conditions, representing a very interesting research field. Recent advances for understanding charge 
storage and energy use mechanisms like chemical tangible alloy (liquid, solid and hybrid systems) to 
develop advanced nano-structured materials such as graphene and carbon nanotubes (CNT), among 
others. To demonstrate if capacitance on super capacitors depends on the interaction of the dielectric 
molecular surface structure (the permittivity of the medium) and its electrodes. We have studied two 
different systems: i) graphene capacitor obtained of layer-by-layer chemical deposition at low pressure, 
and ii)graphene capacitor obtained of layer-by-layer chemical deposition at low pressure and in 
presence of ammonia gas incorporated between both electrodes. Surface of layer-by-layer graphene 
electrodes has been characterized by scanning electron microscopy (SEM) and Raman. Results of both 
capacitor designs are shown indicating the potential use of these systems based on graphene of 
graphene-ammonia to be used as dielectric to increase the capacitance and storage charge by the large 
specific area in contact between gas and layers of graphene. 
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Environmental Technologies 
 

PHOTOCATALYTIC PHOTODEGRADATION OF P-AMINOBENZOIC ACID MEDIATED BY CATALYTIC 
NANOSTRUCTURES 

Soto-Vázquez, Loraine; Márquez-Linares, Francisco 

Universidad del Turabo, School of Science and Technology, Gurabo, P. R.  

Pharmaceutical personal care products (PPCP’s) production and consumption have increased 
exponentially in recent years due to medicine and technological advances associated with dangerous 
skin illness such as cancer. These PPCP’s usually are found in wastewaters and their removal represents 
a complex environmental issue. Conventional water treatments have proved to be insufficient to 
remediate contaminated waters with PPCP’s. With the aim of studying the possible degradation of these 
compounds, we have synthesized TiO2 nanowires (rutile phase) using TiCl4 as precursor. The synthesis 
was carried out by a hydrothermal process in an acidic media. The synthesized catalysts were fully 
characterized them by BET measurements, XRD and SEM-EDS analysis and used in the photodegradation 
reaction of p-aminobenzoic acid (PABA). Also, a commercial TiO2 catalyst was used for comparative 
studies. The photocatalytic degradation of PABA has been studied under different experimental 
conditions (i.e. catalyst loading). The photocatalytic reaction was monitored as a function of time by UV-
Vis and fluorescence spectroscopies. The highest degradation rate occurred with 1.0 g/L of catalyst 
while the reaction does not proceed without radiation or in absence of the catalyst. The present work 
demonstrates that p-aminobenzoic acid could be successfully degraded in a relatively short time period 
with high degradation percentages. 
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Natural and Applied Science Innovation 
 

ANTI-TUMOR CURCUMIN CHALCONE ANALOGUES ENHANCE CELL-MEDIATED CYTOTOXICITY AGAINST 
HUMAN PROSTATE CANCER 

Altieri, Joanne1; Sanabria-Ríos, David2; Rivera-Torres, Yaritza2; Ríos, Camille2; Rosario, Joshua2; 
Rodríguez, José W.1 

1Universidad Central del Caribe, School of Medicine, Bayamón, P. R.; 2Inter American University of 
Puerto Rico, San Juan, P. R. 

Prostate cancer is the second leading cause of cancer-related deaths in the United States, and is often 
diagnosed only after metastatic tumors have formed in other organs. Most drugs currently available for 
the treatment of prostate cancer have limited potential because they are very toxic and more important 
damage the immune system. One way to address this problem is to design and synthesize more 
effective and less toxic compounds with anti-cancer properties without destroying the immune cells. 
Among the compounds that are being evaluated as anti-cancer agent is curcumin, a major component of 
turmeric, which has been shown to possess anti- proliferative and immunomodulatory effects by 
regulating a diverse range of molecular targets. In the present study, we demonstrated that curcumin 
and two chalcone analogues can inhibit the growth of prostate cancer cells and also enhance 
tumoricidal activity of lymphocytes against metastatic human prostate cancer cells. Our cytotoxicity 
evaluation showed that curcumin TC50 was 5µg/ml whereas its analogues TC50 were 10-15µg/ml in 
human prostate cancer cells (PC-3). The analogues demonstrated to be less toxic than curcumin in 
normal cells. We also isolated lymphocytes from healthy volunteers and stimulated them with prostate 
tumor antigen (2µg/ml) and curcumin or its chalcone analogues (5-15µg/ml) for three days. Following 
activation, lymphocytes were challenged with human prostate cancer cells. After 24 hours incubation, 
MTT assay was used to measure tumor cytotoxicity. We found that lymphocytes treated with prostate 
tumor antigen, curcumin or its analogues showed higher cell-mediated cytotoxicity against prostate 
cancer cells as compared to control. We observed a 55% cytotoxic potential of lymphocytes treated with 
15µg/ml. Our findings suggest that not only curcumin and its analogues could directly kill tumor cells but 
also could exert their antitumor activity by modulating immune pathways, which is highly desirable in 
cancer immunotherapy. This research was supported by INBRE/8P20GM103475 and 
NIH/RCMI/G12MD007583. 
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IMMUNOENHANCEMENT EFFECT OF HOMEOPATHIC PREPARATION AGAINST HUMAN PROSTATE 
CANCER 

Bhattacharyya, Piyali1; Herrera, José C.2; Rodríguez-Martínez, Myosotys3; Rodríguez, José W.3,  

1Universidad del Turabo, School of Health Sciences, Gurabo, P. R.; 2University of Puerto Rico, Bayamón, 
P. R.; 3Universidad Central del Caribe, School of Medicne, Bayamón, P. R. 

Prostate cancer is the second most common cancer type and the fifth with the highest mortality rate 
among men worldwide. Due to the high toxicity and secondary effects of conventional cancer therapy, 
many patients use complementary and alternative medicine treatments. Homeopathy is one of the most 
popular modalities of complementary and alternative for the treatment against cancer. Our laboratory 
has developed a homeopathic preparation of 23 homeopathics called Immune Waker (IW). In this study, 
we attempt to demonstrate the immunoenhancing capacities of IW against human prostate cancer cells. 
PBMC were activated, in the presence and absence of tumor antigen and IW for 3 days, and then 
presented to human prostate cancer cells for 24 hr. The percent of cytotoxicity activity was determined 
by MTT and cytokine production was determined by cytokine array. We show an 87% and 98% of anti-
tumor activity at 10% and 15% of IW, respectively. In addition, IW- activated PBMC produce high levels 
of the anti-tumor cytokine TNF-α, whereas the production of tumor- promoting cytokine IL-1a was 
significantly reduced suggesting that IW may be eliminating tumor cells by modulating the production of 
key role cytokines. Our findings reveal that IW may augment the cell- mediated immune response 
against human prostate cancer cells. Further studies will be needed to understand the immunological 
mechanism induced by IW and perhaps it could be used as a complementary therapy in addition to 
conventional cancer therapy. 

POLYSACCHAROPEPTIDE OF MUSHROOM CORIOLUS VERSICOLOR AS A POTENTIAL TREATMENT 
AGAINST HIV-1 INFECTION 

Figueroa-Cruz, Alegyari1; Rodríguez-Martínez, Myosotys2; Bhattacharyya, Piyali3; Rodríguez, José W.2,  

1University of Puerto Rico, Bayamón, P. R.; 2Universidad Central del Caribe, School of Medicine, 
Bayamón, P. R.; 3Universidad del Turabo, School of Health Sciences, Gurabo, Puerto Rico 

HIV/AIDS therapy has expanded over the years to include 26 drugs. Currently used regimens of Highly 
Active Antiretroviral Therapy (HAART) are generally expensive and relatively toxic. In addition, rapid 
development of drug-resistant viral strains makes antiretroviral therapy for HIV-1 infection transiently 
effective. We understand that there is a major need to identify a compound that can prevent or alleviate 
the damaging effects following HIV-1 infection. We have identified a polysaccharopeptide (PSP) 
produced by different edibles mushrooms that has demonstrated anti-HIV-1 activity. Using PBMC as “in 
vitro” cell-based model, RT-PCR to measure HIV-1 replication and cytokine array for inflammatory 
cytokine production were preformed. We show that PSP in a concentration of 10 mg/ml suppressed 99% 
HIV-1 replication in PBMC. PSP downregulated inflammatory cytokines such as IL-1b, TNF-a, IFN-g, IL-13, 
IL-5, while also upregulating the antiviral cytokine IL-2. In addition, we demonstrate that PSP is capable 
to induce anti-HIV soluble factors. This data suggest that PSP has anti-viral and anti-inflammatory 
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activity; further knowledge of the mechanism in which PSP exerts virus inhibition could lead to the 
development of a new therapy for HIV/AIDS.  

ADJUVANT EFFECT OF TOLL-LIKE RECEPTORS AGONISTS IN GENETIC IMMUNIZATION WITH PA27L 
AGAINST SMALLPOX 

Martínez, Osmarie1; Ramírez, Maite1; Santos, Saritza1; Miranda, Eric1; Sánchez, Tomas2; Rivera, Carlos2 

1University of Puerto Rico, Medical Sciences Campus, San Juan, P. R. 2University of Puerto Rico, Río 
Piedras Campus, San Juan, P. R. 

Smallpox is a public threat in case of a terrorist attack. The licensed vaccinia vaccine would be 
devastating for more than 10 million immune-compromised individuals. We hypothesize that the 
adjuvant effect of Imiquimod or Resiquimod will enhance the immune response of a DNA vaccine coding 
for Vaccinia A27L antigen, producing a protective immune response against vaccinia virus in a mice 
model. We tested our hypothesis analyzing the cellular-immune response by measuring the IFN-γ 
production of splenocytes by ELISPOT, the humoral- immune responses measuring total IgG and 
IgG2a/IgG1 ratios by ELISA, and the TH1 and TH2 cytokine profiles by protein microarray. Our ELISPOT 
data shows Resiquimod to enhance the production of IFN-γ. Mice immunized with A27L + adjuvants 
showed an increase in total IgG titer. Moreover, mice immunized with A27L + Imiquimod showed a 
higher IgG2a/IgG1 ratio. Cytokine analysis shows that IFN-γ increased after the vaccination with A27L + 
Imiquimod, as compared to non-adjuvanted groups. The proposed vaccination cocktail is augmenting 
the A27L vaccine- mediated production of IFN-γ on mouse spleens, and increase the humoral response 
was observed with a TH1- biased. Our vaccine is inducing a TH1 cytokine milieu, amplifying the antigen- 
specific activation of cytotoxic-T lymphocytes, which is important against viral infections. With this 
approach people will develop an effective immune protection against smallpox without the hazard of 
being exposed to live virus. PRAABRE: P20RR016470, 8G12MD007583-27 at UCC, G12RR003051 at MSC, 
UPR Core Labs and MBRS-RISE R25GM061838. 

dypB, A RELIABLE BIOMARKER FOR BACTERIAL LIGNIN DEGRADATION 

Otero-Colón, Jonathan1; Pérez-Jiménez, José R.2 

1Universidad del Turabo, School of Science and Technology, Gurabo, PR; 2Universidad del Turabo, 
Interdisciplinary Research Institute, Gurabo, P. R. 

Alternative energy sources are essential to plan progress for the nation while harmonizing 
environmental protection and society comfort. Biomass can be used to generate biofuels by microbial 
transformation of its chemical constituents. As learned from bioremediation research, microbial 
capabilities for transformations have been undermined based on selective experimental approaches 
that underestimate the microbial functional diversity. The microbial diversity in nature is expected to 
change as oxygen becomes limited. Anoxia may occur in small (nm) or large (m) regions in soil and water 
where plant biomass and residual wastes are formed, developed,or processed. Tropical conditions may 
have favored transformation capabilities due to perennial microbial activities.Lignin represents the most 
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recalcitrant fraction on plant debris for decomposition.  Fungi degrade lignin but are difficult to manage 
in applied processes. However, few bacteria are reported to degrade lignin by dye-decolorizing 
peroxidases (dypB). We proposed to develop a molecular tool for the detection and characterization of 
lignin degrading bacteria based on selected catabolic genes (dypB). The prevalence of dypB genes in 
nature will be assessed by bioinformatics analyses, community analyses, and enrichment cultures. 
Initially, genetic homologues for dypB gene from Rhodococcus jostii (gram-positive bacterium) are 
sought among sequence genomes. Actinobacteria has produced the most relevant homologs based on 
identity and coverage percentage. Nucleotide sequence homologue to dypB will be aligned to design 
oligonucleotide primers to assess their prevalence across neotropical ecosystems and active lignin-
degrading consortia.  The biomarker proposed will disclose the dypB gene diversity in nature to guide 
potential application for biofuel generation. 

IMMUNOLOGICAL ROLE OF L3L GENE IN DNA VACCINATION AGAINST SMALLPOX 

Ramírez, Maite1; Martínez, Osmarie1; Sánchez, Tomas2, Rivera, Carlos2; Vázquez, Luis2; Miranda, Eric1 

1University of Puerto Rico, Medical Sciences Campus, San Juan, P. R. 2University of Puerto Rico, Río 
Piedras Campus, San Juan, P. R. 

A massive immunization campaign with the current live-attenuated vaccine will have deleterious effects 
in case of a bioterror attack with smallpox, as there are significant health risks involved with the 
administration of the current live virus vaccine. Therefore, it is crucial to develop a safe vaccine that can 
be administered to a broad population. L3L is a gene that encodes for a virion protein required for the 
transcription of the vaccinia virus genes, whose immune response has not been fully described. We 
hypothesize that L3L, administered as a DNA vaccine, will induce an antigen-specific immune response. 
Methods: We validated our hypothesis by analyzing the cell- immune response by ELISPOT analysis. 
Cytokine profile was analyzed by protein microarray. Our ELISPOT data show means of 53 and 421 IFN-γ 
spot-forming splenocytes corresponding to naïve and L3L DNA immunized mice, respectively. The TH1 
and TH2 cytokine profiles established by protein microarray showed a production of 600 pg/mL of IFN-γ 
compared to undetectable levels found on naïve mice. Low IL-4 levels were observed in all groups. 
Antigen-specific lymphocyte proliferation was also observed in L3L- immunized mice as compared to 
naïve mice.Our L3L DNA vaccine formulation induces a TH1 cytokine milieu, enhancing the antigen-
specific activation of cytotoxic T-lymphocytes and lymphocyte proliferation, which is crucial in the 
generation of a protective immune response against viral infections. These results shows an effective 
immune response in a vaccinia virus-specific DNA vaccination platform, using a novel gene . We expect 
our approach to support the development of a vaccinia virus-free DNA vaccine suitable for everybody. 
These data will be correlated with the qPCR analysis, developed in our laboratory, for viral load analysis 
in vaccinia-infected challenged mice.  
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Networks and Telecommunications 
 

INFORMATION ASSURANCE IN EMERGENCY AND VEHICULAR MANETS 

Duffany, Jeffrey 

Universidad del Turabo, School of Engineering, Gurabo, Puerto Rico 

Mobile Ad Hoc Networks (MANETs) are acollection of non-stationary devicesthat communicate 
temporarily overwireless peer-to-peer communicationlinks. MANETs are often vulnerable tosecurity 
attacks due to their dependenceon wireless communication links.Information assurance is concerned 
withthe protection of information systemsand their contents. Informationassurance involves applying 
securitygoals of confidentiality, availabilityand integrity related to the processing,storage, and 
transmission of informationwhile managing risks. Here areconsidered two possibilities forillustration, an 
Emergency MANET used tocoordinate rescue efforts during naturaldisasters a Vehicular MANET used 
forexchanging real-time trafficinformation. Each of these applicationshas its own set of security 
constraints.The various tradeoffs and implicationsof these constraints are explored inthis investigation.  

A FRAMEWORK OF HYPERSPECTRAL IMAGE COMPRESSION USING NEURAL NETWORKS 

Masalmah, Yahya M.; Soto Rivera, Rafael; Nogueras, Josel O.; Martínez, Christian 

Universidad del Turabo, School of Engineering, Gurabo, P. R. 

This research present a preliminary methodology for hyperspectral image compression using multi-layer 
neural network. Different learning rule will be employed to train multilayer neural network. The 
network will be constructed from input layer, hidden layer, and output layer. The image should be 
subdivided into sub blocks and the pixels gray level values within the block will be reshaped into a 
column vector and input to the neural network thrhectoough the input layer. The input pixels will be 
used as target values so that assigned mean square error can be achieved, and then the hidden layer 
output will be the compressed image. The network will be trained by back propagation, using different 
learning algorithms. Mainly, one step secant, Newton's method, gradient descent and adaptive gradient 
descent among other learning algorithms will be used for this purpose.   Results from different learning 
rules will be presented for comparison purposes. Results reveals the big variation among the learning 
rules with respect to convergence time and accuracy of results. A preliminary framework of 
Hyperspectral images compression will be presented. 
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A CONVERGED GRID AND CLOUD COMPUTING NETWORK DESIGN FOR HSI 

Nogueras, Josel O.; Masalmah, Yahya M.; Soto Rivera, Rafael; Martínez, Christian 

Universidad del Turabo, School of Engineering, Gurabo, P. R.  

HSI applications involve large data storage and computational power on real time. Traditional algorithms 
have limitations in processing these large scale application in a timely manner.   Grid Computing has 
become a powerful solution for the current computational challenges. On the other hand, Cloud 
Computing offers high storage scalability into a virtualization environment.  This research presents a 
framework based on the best practice existing for grid and cloud computing. In addition, we propose a 
secure network design for Hyperspectral images processing using the best of grid and cloud computing 
environment. The proposed framework counts for security, scalability and performance. 

SERVICE RELIABILITY, AVAILABILITY AND SURVIVABILITY MODELS AND ASSESSMENT ON VULNERABLE 
STOCHASTIC NETWORKS 

Santiváñez, José1; Melachrinoudis, Emanuel2 

1Universidad del Turabo, School of Engineering, Gurabo, Puerto Rico; 2Northeastern University, Boston, 
MA 

Networks providing some critical servicein the form of flow from servicefacilities to customers are 
vulnerableto intentional or unplanned disruptionssuch as earthquakes, storms, terroristattacks, etc. This 
paper focuses on thecomparison of different networktopologies using survivability-basedmetrics and on 
the location offacilities on existing networks so thatservice availability/survivability ismaximized.  
Network servicereliability/availability depends on thenetwork's capability to establishconnectivity 
between facilities andcustomers so that service may bedelivered even when network componentsare 
disrupted. Service survivability isunderstood as the ratio of the amount ofservice available when 
disruption occursover the total requested service. Toavoid intractability in two-terminalreliability 
calculations, anapproximation is used and itscomputational efficiency and accuracyare evaluated. 
Additionally, to assessnetwork connectivity when demands forservice and disruptions occur, 
animproved service reliability metric,mean network survivability, is analyzedand compared with other 
servicereliability metrics. Keywords: Service Survivability, ServiceAvailability; Network 
Vulnerability;Network Reliability; Stochastic Networks. 
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Public and Environmental Health 
 

BISULFITE CONVERSION AND METHYL-CYTOSINE PROTECTION AT CPG SITES OF NEURAL AND GLIAL 
GENES 

Landrau-Giovannetti, Solymar; Cirino-Escobar, Sixdaira; Rivera-Serrano, Alexandra; Álvarez, Derry; Roig-
López, José  

Universidad del Este, Carolina, P. R. 

There are different mechanisms for the regulation of gene expression, such as genomic DNA 
methylation in the cytosine nucleotide. Studies have demonstrated that the presence of 5-
methylcytosines plays a role in gene expression in neural and glial genes. Analysis of the methylation 
status of 5' upstream region of the transcription start site (5' RUTSS) in genes is essential for the 
interpretation of the role of the methylation in gene regulation. The objective of this work is to confirm 
the effectiveness of the drug, 5-Aza-2-deoxycytidine, in the CpG dinucleotides within the 5' RUTSS of 
glial and neural genes. Primers were designed against gene sequences and uploaded from the database. 
Using EZ DNA Methylation the gDNA was isolated and bisulfite converted. TOPO-TA was used to clone 
small fragments of gDNA and then was transformed into competent cells, sequences were analyzed 
using GeneDoc. Our results show changes in nucleotide base pairs of cytosine to thymine, which tells us 
that we successfully achieved bisulfite conversion of the gDNA.  Furthermore, we could observe the 
differences between the absence and presence of the chemical agent.  By exposing the cells with the 
agent we observed a change from cytosine to thymine in the CpG because the ezymatic function was 
inhibited.  In conclusion, DNA methylation status was confirmed and the quantification experiments are 
in process.  The conformation is important for an ongoing experiment in where change in the 
methylation is accompanied by a change in in vitro cellular commitment from human stem cells. NIGMS 
(8P20GM103475-12) URGREAT-RISE at UNE (2R25GM066250-05A1) from NIH. 

DEVELOPMENTAL EXPOSURE OF DROSOPHILA MELANOGASTER TO LEAD (PB2+) RESULTS IN ALTERED 
GENE EXPRESSION OF ECDYSONE-RECEPTOR SIGNALING PATHWAY IN THE LARVAL BRAIN. 

Márquez, Zoé1; Rodríguez, Norma2; Agosto-Rivera José L.2; Ortiz-Zuazaga, Humberto2; Vázquez Montes, 
Adrinel1  

1Universidad del Turabo, School of Science and Technology, Gurabo, P. R.; 2University of Puerto Rico, San 
Juan, P. R.;  

Lead (Pb2+) is an environmental contaminant that has been potentially linked to developmental 
disorders including Attention and Hyperactivity Deficit Disorder (ADHD), aggressive and antisocial 
behaviors, and Autism Spectrum Disorders (ASD). Recent studies have shown that developmental 
exposure to Pb2+ interferes with normal gene expression patterns in the immature brain. However, the 
precise molecular mechanisms underlying the neurotoxicity of developmental Pb2+ exposure are still to 
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be elucidated. Our overarching hypothesis is that Pb2+ impairs normal developmental gene expression 
and central nervous system development leading to behaviors modeling pervasive developmental 
disorders, such as autism. We have established in previous studies that developmental lead exposure to    
produces social interaction deficits and delays in the developmental cycle of this model organism. In 
order to gain insight into the cellular mechanisms affected by exposure to this toxicant, we collected 
RNA samples from larval brain extractions of control and Pb2+-exposed flies and performed cRNA 
hybridization on a 4x44K Agilent microarray. Our preliminary results reveal altered expression of the 
ecdysone receptor signalling pathway in the larval brain. .With this preliminary molecular “fingerprint”, 
we propose that the ecdysone receptor (EcR)-dependent signaling pathway is an important molecular 
endpoint of of metal-mediated neurodevelopmental toxicity. Supported by P20-RR016470.   

RISK ASSESSMENT AND MICROBIAL DIVERSITY OF A TROPICAL MARSH POLLUTED WITH HEAVY 
METALS 

Musa-Wasil, Juan C.1, De La Rosa-Acosta, Melanie2; Jiménez-Collazo, Johannys3; Orozco-Mercado, 
Hector3; Malavé-Llamas, Karlo2 

1Universidad Metropolitana, School of Environmental Affairs, San Juan, P. R.; 2Universidad del Este, 
School of Science and Technology, URGREAT-MBRS-RISE, Carolina, P. R.; 3Universidad del Este, School of 
Science and Technology, Carolina, P. R. 

Although adverse health effects of heavy metals (HM) have been known for a long time, exposure to 
heavy metals continues, and is even increasing in some areas. In high concentrations, HM exposure has 
been associated with neurological disorders, motor skills, bone density, sturdiness, and learning 
problems. Puerto Rico (PR) is a tropical island with many natural resources; one of those is “Las 
Cucharillas” Marsh. This type of estuarine ecosystem is widely recognized for the presence of tropical 
mangroves. They are known for floods prevention and mitigation, purging water pollutant improving 
water quality, wildlife refuge and has phytoaccumulative and translocation capacity. Our study site is in 
the northeast coast of the island and is part of the San Juan Bay Estuarine System. Is composed of 
interconnected wetlands, and water bodies that pass through eight of the most populated municipalities 
of PR. “Las Cucharillas” is close to industries, urban and recreational areas. Effluents disposal and 
leachates, from urban and industrial discharges, as well as the atmospheric pollutant deposition, 
contaminates the marine environment, specifically with heavy metals like: As, Cd, Cr, Cu, Hg, Pb, and Zn. 
These metals are of ecological significance due to their toxicity, persistence and bioaccumulative 
potential, starting with marine organisms up to humans. The people who live in the vicinity and the local 
fishermen are in high risk of exposure. Various microbial species, especially bacteria, had been proposed 
as bioindicators and mitigation strategies of heavy metal contamination. Studies reveal that certain 
microorganisms can resist the toxicity of heavy metals even at high concentrations; several are known to 
participate in the detoxification process of wastewater and successfully used in the production of 
effluent of high quality. The objective is to assess the bacterial community to have a bacteriological 
baseline on the marsh. Sediment samples were evaluated and data reveled a total of 1790 CFU of Total 
Coliform-Bacteria and 996 CFU of Fecal Coliform-Bacteria. T-Test of Mean Differences revealed a p-value 
of 0.003 demonstrating a significant difference between the bacterial compositions on the site. We also 



Universidad del Turabo XII Encuentro de Investigadores/XII Researchers Annual Meeting 

March 7th, 2014  50 
 

identify Escherichia coli by physiological appearance and biochemical tests; and Ralstonia picketti, 
Cupriavidus gilardii, Microbacterium flavescens, Enterococcus maloduratus and Carnobacterium inhibens 
with the BIOLOG©. The next step in our research is to expose these bacteria to different metal 
concentrations and exploit their sensitive nature, as well using them as bioindicators for a monitoring 
profile of HM contamination. Supported by: US- Forest-Service 11DG11330101110 and URGREAT-MBRS-
RISE 5R25GM066250-UNE. 

DEVELOPMENTAL EXPOSURE OF DROSOPHILA MELANOGASTER TO LEAD (PB2) ALTERS NORMAL SLEEP 
PATTERNS IN THE ADULT 

Vázquez R.1; Cardona B.2; Rodríguez N.1; Vázquez-Montes A.2; Agosto-Rivera J. L.1 

1University of Puerto Rico, San Juan, P. R.; 2Universidad del Turabo, School of Science and Technology, 
Gurabo, P. R. 

Lead (Pb2+) is an environmental contaminant that is widely distributed around the world, mainly due to 
anthropogenic sources.  Developmental exposure to Pb2+ has been linked to developmental 
impairments in different animal species, including the fruit fly. In humans, Pb2+ have been linked to 
Autism Spectrum Disorders (ASD) among other developmental disorders. ASD is characterized by three 
core symptoms: sociability dysfunction, stereotyped behavior, and impaired communication. Moreover, 
children with ASD usually show sleep difficulties by unknown mechanisms. Sleep is  a physiological 
activity that is regulated by circadian rhythms and it is well characterize in the fruit fly.  Pertinently, 
previous studies from our research team have shown that developmental exposure to Pb2+ interferes 
with the rate of development and social interaction in the fruit fly, core symptoms of ASD. Therefore, 
our hypothesis is that developmental exposure to  Pb2+  will result in disturbance of sleep patterns in 
the fruit fly. Our experimental approach consisted on crossing adults (males and virgin females) during 
five days in either control or Pb2+-contaminated corn-based medium.  This protocol will assure egg 
exposure via the mother and across the larval stage while feeding contaminated food.  Newly eclosed 
adult flies were transferred to a fresh medium in the absence of Pb2+ to avoid adult exposure.  Analysis 
of circadian rhythms and sleep patterns was done using activity monitors (DAM System from Trikinetics) 
in 12:12 light-dark cycle.  Data were collected continuously for 2 weeks and analyzed using  DAMSystem 
data collection software and MATLAB. Our results show that developmental exposure to Pb2+ alters 
normal sleep patterns in the adult fly. Hopefully, our model will give insights about the contribution  of 
Pb2+ and other environmental contaminants in the etiology of neurodevelopmental disorders.  
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Social and Human Sciences 
 

PASOS PROGRAM: AN HIV PREVENTION PROGRAM AT UNIVERSIDAD DEL TURABO 

Aragunde Kohl, Úrsula; Morales, Otero Nirka; López Calderón, Raquel 

Universidad del Turabo, School of Social Sciences, Gurabo, P. R. 

Research by the National Institute on Alcohol and Drug Abuse has shown that the use of drugs and 
alcohol interferes with the judgment of the person in terms of their behavior, including sexual behavior. 
This makes it more likely that users have unprotected sex, which increases their risk of contracting HIV 
and other sexually transmitted diseases (STD).The PASOS Program at the Universidad del Turabo, wants 
to strengthen education and prevention efforts in the areas of HIV, STDs and Substance Abuse in high 
risk populations that include young college adults (CRUSADA, 2007). The program offers one hour 
educational modules (prevention workshops) that could help increase adequate sexual behavior that 
could protect the participants of contracting HIV and other sexually transmitted diseases (STD) The main 
objective of this study was to identify an increase in knowledge about healthy sexual behaviors, 
including HIV, STDs and Substance Abuse.To achieve this, a pre -experimental quantitative methodology 
was used. This type of design helps obtain a reference point where a group is observed before (access to 
information) and after the stimulus (prevention workshops) is given. A pre-test and post- test was used.  
A total of 73 subjects between UT students and the community in general were impacted. The results 
showed that there was a significant increase in access to information, after receiving prevention 
workshops on HIV, STDs and Substance Abuse. 

DE COMADRONAS Y MÉDICOS: HISTORIOGRAFÍA PUERTORRIQUEÑA SOBRE EL CUIDADO DEL 
EMBARAZO Y PARTO, 1949-2007 

Casillas Olivieri, Sylvia M. 

Universidad del Turabo, General Education, Gurabo, P. R. 

This presentation discusses the most important Puerto Rican historiographical works on feminine 
reproductive processes, specifically, on the care of women during pregnancy and childbirth. The paper 
will analyze the gradual eradication of the traditional midwife, the medicalization of childbirth in Puerto 
Rico, the recent professionalization of mifwifery, and how these processes have affected women's 
control over their bodies. Starting with the work of Manuel Quevedo Báez, who published in 1949 
Historia de la medicina y cirugía en Puerto Rico, midwives were represented as ignorant, dirty, and 
supersticious in medical literature. In contrast, the care of specialized physicians, obstetricians, was 
promoted as the modern way to approach childbirth despite contradictory empirical evidence. Recent 
historiographical works have concentrated on how certain practices enabled certain professional 
groups, such as medical doctors, to assert their knowledge  by using science, modernity, and progress as 
discursive strategies to gain ascendance over empirical practitioners. In the light of the dramatic 
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increase in the rate of cesarean sections in Puerto Rico, which is among the highest in the world,  and 
the demand for more humane options of care of women during pregnancy and childbirth, it is important 
to understand the historical background of how these changes have evolved. 

FEMALE VOICE AND SCIENTIFIC CORPUS: THE CASE OF OLIVA SABUCO'S NUEVA FILOSOFÍA (1587) [VOZ 
FEMENINA Y CORPUS CIENTÍFICO: EL CASO DE LA NUEVA FILOSOFÍA DE OLIVA SABUCO (1587)] 

Cruz-Sotomayor, Beatriz  

Universidad del Turabo, General Education, Gurabo, Puerto Rico  

The book Nueva filosofía de la naturaleza del hombre, published in Madrid in 1587 by Oliva Sabuco, 
raises an issue that deals not only with the scientific principles on the psychophysiology of women, but 
also with what has been said about female authorship and scientific authority. Immediate scientific 
predecessors of Sabuco, like doctor Juan Huarte de San Juan in his influential treatise about men’s wit 
(Examen de ingenios para las ciencias, 1575), openly stressed the limited intellectual capacity of women: 
“no woman came to the world with a wit apt for knowledge… therefore we are to shun this sex and to 
procure that the child be born male”. However, in Sabuco’s text we can find a strong female scientific 
voice posting relevant and conflicting issues on human health from a modern psychosomatic 
perspective. We will explore how the female voice of the Nueva filosofía deals with the traditional 
theories of sexual differentiation based on the natural intellectual inferiority of women and its 
implications in the construction of scientific authorship and of the text itself. Oliva Sabuco’s Nueva 
filosofía, then, defies Huarte’s medical treatise and the whole scientific discourse in many ways. While it 
proposes a new natural philosophy from a female voice, it challenges the deep misogynistic notions 
rooted on a strong scientific tradition.  

HISTORY AND PSYCHOLOGY: TOOLS TO EVALUATE THE EFFECTIVENESS OF A GOVERNMENT 
EXECUTIVE IN PUERTO RICO. 

Gómez Blanco, José R.  

Universidad del Turabo, General Education, Gurabo, P. R. 

This study identifies the administrative style and practices of a local elected government official in 
Puerto Rico and assesses their effectiveness based on specific outcome criteria both historically and 
psychologically.  Results are presented as a model for municipal administration in contemporary Puerto 
Rico. 
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VIOLENCE EXPOSURE AND MENTAL HEALTH AMONG ADULTS IN PUERTO RICO 

González, Oscar  

Universidad Metropolitana, San Juan, P. R.  

A new measure, the Violence Exposure Questionnaire, was used to assess the frequency of direct 
exposure to violence or witnessing violence. Research aims were to (1) Describe the incidence of 
violence exposure, (2) explore potential risk and protective factors for violence; and (3) examine the 
potential relations between violence exposure psychological variables, including Post-Traumatic Stress 
Disorder (PTSD) and Major Depressive Disorder (MDD). Data from 379 adults living in Puerto Rico who 
anonymously completed the study’s (IRB approved) was used as evidence of the incidence of violence. 
The majority of the sample (84%) reported experiencing “any violence” at least once in the last 12 
months. Specifically, 52% experienced “violence directly” and 74% “witnessed violence”. The prevalence 
of possible PTSD and MDD was remarkably higher than estimates previously obtained by samples of 
adults in the United States mainland. Violence exposure (by either being a victim or witness) correlated 
positively with the measures of PTSD and Depression, and negatively with social support and Quality of 
Life. Regression analyses indicated that after controlling for demographic variables, violence exposure 
significantly predicted scores of PTSD and Depression. Given the high prevalence of violence exposure, 
PTSD, and MDD among adults living in Puerto Rico, the results have both research and clinical practice 
relevance and call for the need for further study and systematic inclusion of violence assessment within 
the context of health services. 

MISOGYNY VS DEFENSE OF WOMEN IN MEDIEVAL 

Lorna Polo-Alvarado,  

Universidad del Turabo, General Education, Gurabo, P. R.  

This research studies the religious-philosophical-ethical debate, misogyny vs defense of women, which 
occurred throughout the Middle Ages in Spain. This debate undoubtedly influenced the treatment and 
the place assigned to women in the society of that time and the development of social and cultural 
conceptions of the woman that has survived. I will work with from the comparison and contrast of 
various texts that were prevalent at the time and contributed to the debate. We will start with the Bible, 
as there is considerable consensus in thinking that it is the text that has influenced the world view in the 
West. The Bible is a good example of the double standards around the figure of the woman as it 
contains many passages clearly misogynistic and in defense of women. We also address the ideas of 
thinkers and writers like Aristotle, Tertullian, Cyprian, the Archpriest of Talavera and Giovanni Boccaccio, 
among others. 
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IMPACT OF BILINGUALISM ON AGE RELATED DEMENTIA AND ALZHEIMER'S DISEASE 

Medina-Callarotti, M.E. 

Universidad del Turabo, General Education, Gurabo, P. R.  

After over 100 years of research regarding the effect of bilingualism on cognitive functioning, there is 
now ample confirmation of the longstanding implicit assumption that bilingualism has consequences 
beyond verbal ability. Since the early 1960s, inspired by the work of Vygotsky (1962) and Peal & Lambert 
(1962), numerous studies report enhanced cognitive ability and large cognitive benefits from the 
bilingual experience. The 1970s and 1980s produced an explosion of studies on bilingual children’s 
metalinguistic awareness. These studies pointed out bilingual children’s precocious development of the 
complex cognitive abilities that permit separating meaning from form, and empower them to make 
independent judgments about the semantic, syntactic, phonological and morphological aspects of 
language. Numerous studies show clear bilingual advantage in metalinguistic tasks in both children and 
adults. Since the year 2000, research has actively centered on the set of cognitive abilities known 
collectively as the executive function, which includes not only metalinguistic ability, but refers to a 
broader set of processes responsible for attention, selection, inhibition, shifting and flexibility. These 
processes are at the center of all higher thought. They develop in parallel with the maturation of the 
prefrontal cortex. Evidence from fMRIs (functional Magnetic Resonance Imaging) and ERPs (Event 
Related Potential) point to complex physical correlates of executive function. Recent exciting studies 
provide strong evidence that early bilingualism has the power to set in place precocious development of 
these crucial skills and maintain them at a higher level than that found for monolinguals. The cognitive 
benefits of bilingualism are not confined to an early developmental period; these profound effects 
persist through adulthood and into old age. Important studies demonstrate that bilingualism is a 
protective factor in delaying symptoms of dementia and Alzheimer’s disease by contributing to what has 
been called “cognitive reserve”. After factoring out confounding variables such as educational 
experience, immigrant status and cognitive level, replications of these studies confirm that bilinguals 
experience symptoms of dementia 4 to 5 years later than monolingual counterparts, This delay in the 
onset of symptoms of dementia is much greater than an effect associated with drugs. These studies 
demonstrate that bilingualism, with its high cognitive demands for establishing and managing two 
linguistic systems, contributes to cognitive reserve in the same way as other stimulating mental 
activities. There is evidence that bilingualism has an impact on mental functioning from infancy to old 
age.  

GENDER DISPARITIES IN MORTALITY: CHALLENGES FOR HEALTH EQUITY IN PUERTO RICO 

Pedroso Teresa 

Universidad del Este, Carolina, P. R.  

The aim of this study is to deepen the analysis of mortality indicators by sex in Puerto Rico. The gender 
perspective is used to identify the differentials and inequalities that generate disparities in mortality 
among women and men in that country. In 2008-2010, life expectancy at birth for both sexes reached 
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78.83 years, with a gap of 7.71 years among women and men, which is 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. Young men have a very high premature mortality because many deaths are due to 
by external causes: homicides, suicides and accidents. In the case of women's, premature deaths are 
prevalent due natural causes in all age groups.The result of the study is to promote gender 
mainstreaming to achieve health equity for women and men. Puerto Rico requires health plans, 
programs and policies that take into account gender disparities in order to achieve a longer life span-
free of preventable disease, disability, injury and premature death- which currently affects more men 
than women. 

CHRONICLE OF BODIES: AN APPROACH TO THE WRITINGS OF EDGARDO RODRÍGUEZ JULIÁ  

Rodríguez-Ramírez, René 

Universidad del Turabo, General Education, Gurabo, P. R 

This paper explores the connection between different cultural practices and national identity. The 
bridge that links both is the body. In other words, the paper examines how discourses are constructed 
from the body and assumed as\signs\" of national identity. In this presentation the thematic thread is 
identity, specifically the development of a corporeality of the national identity. This paper analyzes the 
body and the distinctive features that connect it to the discourse of national identity. In particular, it 
uses as a(pre) text the chronicle of the author Edgardo Rodríguez Juliá and its links between the 
corporeal, cultural practices and national identity. In Rodríguez Juliá, we discovered several ways to look 
at the body, through which we can reach a possible taxonomy of it.The literary work of Rodríguez Juliá 
covers multiple genres, but it is in the genre of the chronicle where he elaborates with abundant records 
of voices and discourses. The chronicle is the literary genre of the here and now and the intimate 
observation. For example, in the chronicle discussed in this text, Una noche con Iris Chacón(1986), 
Rodríguez Juliá goes into one of the many performance of the international vedette. However, in this 
case, Rodríguez Juliá begins by commenting on the celebrity's body, and then takes us to a somatic 
characterization of Puerto Rican women that links to a definition of national identity through an analysis 
of race, class and gender. 

TENGO, NO SOY, UNA DISCAPACIDAD: PROGRAMA PARA DESARROLLO DE IDENTIDAD EN 
ADOLESCENTES CON DISTROFIA MUSCULAR 

Sánchez-Larragoity, Amaris 

Universidad del Turabo, Counseling Psychology Doctoral Program, Gurabo, P. R. 

The purpose of this investigation was to identify the psychosocial needs of physically dependent 
Muscular Dystrophy adolescent patients as recognized by health care services providers. The 
identification of these needs enabled a program design that promotes identity development in patients 
whose condition has progressed to a self-care disability. Surveys were distributed among a diversity of 
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health care professionals that tend to the routine care of these adolescents. Results obtained were 
compiled into the design of a community program that promotes independence through identity 
formation to improve the subjective quality of life through a positive self-concept directed to self-
realization. The needs addressed in this design and future implementation of the program could become 
an alternative of preventive care and a healthy transition to adulthood generalized to other chronic 
conditions whose progression add significant challenges to a successful resolution of individualization 
during adolescence.  

 


