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Abstract

This project is commissioned by the Hispanic-American Chamber Institute of San Juan,
Puerto Rico to explore and develop the necessary components of a Virtual Education
Community (VEC). The VEC is intended for migrating Puerto Rican students who experience an
educational disadvantage due to the disruption of their education. Currently, language barriers,
new cultural environments, and disparities in curricula threaten the academic well being of these
students, resulting in an elevated high school drop out rate and a depressed college enrollment
rate. The methodology includes interviewing experts in the educations fields, as well as
researching already existing web education tools and curriculums. This information is used in
our Recommendations for the set up of a web-based program to establish a cultural and
educational base for students who have moved and thus require additional assistance in their
education. The expected outcome for the VEC is to mitigate the disruptive effects of migration
and to supply educational and career enrichment for these students.
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Executive Summary

The Hispanic American Chamber Institute (HACI) is currently involved in the
development of The Virtual Education Community (VEC), an online education portal
that will be created for middle and high school students migrating between New England
and Puerto Rico. Because of this migration, these students are faced with a discontinuity
in education resulting in Puerto Rican students constituting one of the largest percentages
of dropouts in the United States. The VEC aims to address this discontinuity and lessen
the dropout rate by first providing students with an abundance of resources to help them
face the issues and problems they approach during their relocation. It will then create a
link between the school systems of New England and Puerto Rico for curriculum
enrichment and student progress tracking.

Because the VEC is a scaleable project, the HACI has planned many phases for
its execution. The first two phases: Development of the VEC Infrastructure, and Launch
of the Virtual Education Community, are the early phases and involve developing the
foundation of the Community. The following phases: Measurement and Tracking of
outputs, Measurement and Tracking of Outcomes, Evaluation, Improvement and
Expansion of the VEC, and Assurance of a Self-Sustaining VEC, are the follow up
phases once the VEC is initiated. These phases focus on the evaluation of the VEC and
the students who use it.

The HACI collaborated with Worcester Polytechnic Institute (WPI) in the
development of the VEC. This Interactive Qualifying Project (IQP) focused on Phase
One, the development of the VEC infrastructure. Because we focused on the initial phase
of the development, we decided that our objectives could not only design the VEC but
also design steps for the future. To do this, we first mapped the Phase One development
of the VEC between three steps with each step upgrading the offerings to the
participating students. Step One focuses on the creation of a website offering standards-
based curriculum information for specific grade levels in the United States and Puerto
Rico as well as many links to quality supplemental education resources. Step Two will
result in the purchase of an online educational platform for the VEC, offering more
organization and resources to the VEC. The final step will provide students with the
opportunity to complete a disrupted class online by offering courses that will be accepted
by participating schools. Because of our time constraints, our objectives focused on
creating quality recommendations for Steps One and Two. Within these
recommendations we provided references to quality resources for the VEC and also
selected a step two educational platform through comparisons and analysis. Our final
objective was to organize a step by step plan for initiation of the VEC, complete with task
lists and funding opportunities.

Our VEC content recommendations include many English as a Second Language
(ESL) resources to help students with the language barrier and Puerto Rican news and
cultural resources to keep students connected to home and comfortable with their new
culture. These include, but are not limited to, English Practice, Dave’s ESL Café, and
The Puerto Rican Herald. To aid students who are struggling in math and science, we
also recommended resources to practice and learn these subjects. Our final content
recommendation was a layout and comparison of standard curriculum for math and



science for grades seven through ten. This comparison will provide students relocating
between Puerto Rico and the United States the ability to preview the classes in which
they are enrolling to insure that they will not be entering unprepared.

After our platform analysis, we recommended Blackboard Licensing Level One
as our platform for Step Two in the VEC development. This platform was chosen not
only because it is the best educational platform on the market for the VEC, but also
because it provides a connection with WPI who also uses Blackboard as its e-learning
platform. This creates possibilities for more funding connections and future student
projects.

Our funding search resulted in many possible sources to sustain the financial
future of the VEC. The Verizon Foundation and the United States Department of
Education are the two top sources for funding because the VEC proposal will fit their
application criteria very well. In addition to these funding sources, we have also arranged
for a VEC pre-proposal to be submitted to the Seventh Sloan-C International Conference
on Online Learning: Emerging Standards of Excellence in Asynchronous Learning
Networks.

Because of time constraints and difficulties we had obtaining access to the Puerto
Rican school system, the VEC is still in its preliminary developmental phases. We have
organized the content, software, and hardware recommendations for the VEC, but in
order to keep momentum, we have created a task chart and timetable for future steps that
can be viewed in the Recommendations section of our report.
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l. Introduction

Currently, large numbers of Puerto Rican students migrate with their families
between Puerto Rico and the United States. The number of Puerto Rican immigrants to
the State of Massachusetts since the 1960s has increased from 50,000 to over 500,000
people. There are thousands of families that migrate back and forth between Puerto Rico
and the United States each year (Young-Candelaria, Project Narrative). These
migrations, instigated by family ties or economic opportunity, interrupt the consistency of
education for children in school and consequently put the students at a disadvantage. This
break in educational continuity results in a far higher dropout rate for Puerto Rican high
school students than for blacks or whites, as well as a lower percentage of students who
continue on to college. Specifically in New England, 50 percent of Puerto Rican students
do not complete high school, and in Massachusetts less than 15 percent enroll in college.
To address this problem, we were asked to design a web based educational tool to be
used by the students in order to alleviate the ill effects of this migration.

The Hispanic American Chamber Institute (HACI), located in San Juan, Puerto
Rico, is the sponsor of this project. The mission of the HACI is to encourage a new
generation of Hispanic professionals and entrepreneurs through economic development
and education.

The main project of the HACI, the Virtual Education Community (VEC), has been
designed to act as a permanent “virtual” address for migratory high school students,
offering cultural and educational links for student enrichment in a bilingual environment.
The VEC is a significant project not only because of the number of people it has the
potential to affect, but also because of the opportunity it provides to improve the
economic welfare and professional future of the Puerto Rican migratory students.

The VEC project was divided into six separate phases, from development to the
assurance of a self-sustaining VEC. Our focus was directed on the first two phases. Phase
One, or “Development of the VEC Infrastructure,” was the technology and design aspect
of the project. This phase aligned the VEC with the appropriate features and layout for
use. Additionally, this phase involved the advertisement of this educational tool to the
educational community through meetings and interviews. Phase Two was the launching
of the site. Ten schools in Puerto Rico and five schools in New England are expected to
participate in the future.

The target population for the Virtual Education Community will eventually be
students in grades K-12 who experience difficulty due to migration. For this specific
project, we focused only on students in grades 9 and 10, for the purposes of maintaining a
narrow scope. Furthermore, the subjects we focused on are math and science courses. By
narrowing this scope for the initial phases of the VEC, we were better able to address the
needs of our target population. Eventually, an evaluation tool will be used to assess the
accomplishment of the pilot program that is developed in this report.

The first step was to assess the feasibility of the VEC. We found that the web-
based education system would be both efficient and appropriate for this application. Our
design suggestions included bilingual education, distance learning, and web education.
Using our research and background for guidance, we formulated and evaluated the
curriculum and layout proposed in this project. Our liaison was given this information



throughout the progress of our work on the web-based program. We also provided him
with recommendation for the follow-up steps after the project was established. Once the
VEC is established, the Hispanic American Chamber Institute will supervise and
maintain it.

Our involvement in the initial phases of the VEC project was part of an
Interactive Qualifying Project (IQP), which is designed to link technology with the social
sciences and is a degree requirement at Worcester Polytechnic Institute. By integrating a
web-based educational tool into a school system, this project has the potential to
positively influence the number of Puerto Rican high school graduates and college
enrollment rates, thus qualifying as an IQP. The Virtual Education Community could
resolve some of the issues encountered by migratory students and could consequently
improve graduation statistics and college enrollment. Although this project was done
specifically for our sponsor, we believe it will help the students themselves, U.S. and
Puerto Rican teaching staff, and school administrations that are interested in introducing
similar programs to their own schools. By addressing the disadvantages of scattered
education, the technology applied to this project could eventually improve the economic
and professional opportunity for migrating Puerto Rican students.

As an extended part of this IQP and VEC Project, we have also explored funding
opportunities. We have included several grant foundations that are potential funding
sources for the initiation of the VEC. Furthermore, we discuss the needs for prolonged
use of the VEC. These needs, centered on personnel, hardware, software, and assessment
are all imperative to insure a successful Virtual Education Community.
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II. Literature Review

This Literature Review covers the background information, including case studies,
on topics relevant to the Virtual Education Community Project. The first section is
regarding child migration in general. This is an important aspect because it is imperative
to understand and appreciate the target population of this project. By knowing the
background of and the common effects on migratory students, it is easier to adapt the
VEC to the target group. The political structure in Puerto Rico is also addressed in the
next section. In order to gain access to the school system for our research and interviews,
it was imperative for us to work with the political system in order to penetrate the Puerto
Rican school systems. The fourth section is concerned with bilingual education.
Currently, bilingual education is a large part of the VEC. By analyzing methods used in
the past, the VEC project will successfully incorporate this important component. The
next section explores distance education in its many forms. As with bilingual education,
the case studies and historical application will enable us to mold the VEC. Finally, a
section specifically focused on Web Based Education is included. This section makes it
possible to analyze the research and eventually derive an appropriate manner in which to
apply the data collected.

Child Migration

It is commonly accepted that changing schools is a difficult process for many
children. The relocation brings about a disruptive experience in their education, both
academically and socially. The struggle for acceptance and the finding of a young
person's identity is difficult regardless of the type of person the child is. This complex
experience of gaining maturity is intensified when that student is not only being
integrated into a new school, but into a new culture as well (Lucas, 1996). Many authors
discuss various factors associated with immigration; among these factors are language
barriers and the overall social implications of being in a new environment.

The age at immigration is one factor to look at as children attempt to adapt to their
new educational environment. Pungello and Costes (2000) state that although the initial
moving process would be very hard on young children because of a complete change in
environment and living conditions, they tend to adapt to a new culture more readily than
a teen-ager or young adult. One factor contributing to this reality is that, compared to
older children, younger children have lived in their former country during a shorter
period of their lives. At a young age, they have grown physically and mentally but have
not yet formed permanent identities. Contrary to older children, their previous culture
will play a smaller role in developing who they become. Another factor discussed by
these authors is that adolescents are more likely to develop cultural values and beliefs
different from those pertaining to the host country. These beliefs and values may foster a
sense of dissimilarity, as well as a lack of acceptance by their teenage peers, who can be
very judgmental. James (1997) believes that children are alienated by extensive
differences between the host and home country. This alienation affects the focus of
immigrant students by contributing to their feelings of inferiority, making it difficult to
concentrate on education.

The language barrier is another complication in the integration of an immigrant
child into a new culture and school system. Many authors agree that a low proficiency in
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the host language is frequently linked to a greater incidence of depression as well as other
psychiatric disorders. This low proficiency is also linked also lower levels of cultural
adaptation. (James, 1997; Pungello & Costes, 2000; Portes, 1999) Pungello and Costes
(2000) stress the importance of not forcing “English only” policies on immigrant students
upon their arrival, since an English deficiency will increase the difficulty for immigrants
to participate and work in a language in which they are not fluent. Contradicting
arguments to this opinion are included in the Puerto Rican Education Problems section
of this report. Regardless of the policy, Lucas (1996) states that in order for students to
become successful at the secondary school level in the U.S., they must master English.
Understanding how the U.S. is addressing this problem is important in relation to this
project.

Although the task of breaking the language barrier is daunting, there are many
programs offered by schools that are designed to help immigrant children with English
transition. English as a Second Language (ESL) programs offer classes for students at all
levels of their education who have a deficiency in the English language. Bilingual
education programs allow students to take classes in their native language, giving them
the chance to excel in certain subjects in which they would not have excelled if they had
taken the class in English. Although work is done in the immigrant’s native language,
these classes are intended to promote English transition (Lucas, 1996).

In addition to ESL classes, there are “newcomer” schools. Newcomer schools are
special schools for students who have immigrated recently. These schools allow a
transition period during which students attend a school with other recent immigrants for a
period before they attend mainstream schools. The major purpose of these schools is to
promote adjustment, using classes in the English language and occasionally a
continuation in native language development. Some students attend these schools for half
of the day then attend move to regular high school for the other half, while others attend
just these schools (Lucas, 1996). Feinberg (2000) argues that although newcomer
schools begin with good intentions, they defeat the purpose of integrating a student into
society. He also states that there is no guarantee that these schools can be as beneficial to
immigrants as regular schools, due to lack of organization and funding. His argument
stresses the importance of mainstreaming immigrant students with regular students as
soon as possible. The Olson study (Perkins, 2000), however, argues that in mainstream
classes and regular schools, immigrant students are not always well served. The study
states that immigrant students are placed in either inadequately supported classes or
mainstream classes with unprepared teachers. This leads to insufficient English language
development, which causes many to drop out, or become permanent students in ESL
classes.

Pungello and Costes (2000) state that for an immigrant child, an essential part of
adapting to a new culture is contact with new students and teachers. The extent of
contact depends greatly on the living arrangements of these children. There are many
researchers that believe that a community atmosphere, mostly between recently
immigrated families and families of a similar background who have been in the country
longer, acts as a catalyst for child acculturation and educational success (Adams, 1194;
Portes, 1996; Portes, 1999).

The alienation of children by a new culture is an important factor in adaptation.
Often, forcing the new culture on them only creates feelings of confusion and inferiority.



Immigrants try to avoid this alienation by living in an area or section of town with other
immigrants of a similar background. According to Pungello and Costes (2000), this
promotes the adjustment of children, as well as adults, to the new society. Not only does
this preserve the identity and values of their previous culture, it keeps children in touch
with the realities of the acculturation process by constantly surrounding them with
children in the same situation. The authors say that when immigrants move to areas
where they are completely isolated from people with a comparable culture, there can be
negative effects on the children. Therefore, contact with young people having similar
backgrounds should be encouraged, not only so children will not feel alone, but also so
they can see how other children are adapting.

Several authors support the need for community development among immigrants
(Portes & MacLeod, 1996; Portes, 1999). Portes and MacLeod (1996) show the
importance of community development in a case study reviewing the relationship
between Mexican, Haitian, Cuban and Vietnamese immigrants. They hypothesized that
family values and a sense of community between persons from the home culture play a
large role in a child’s ability to adapt to school. They believed that good community
atmosphere assists in parents’ goal to instill work, discipline, and achievement values in
their young. In order to test their hypothesis, they assessed the development of high
school students and their parents from each of these groups. They found that the
Vietnamese and Cubans, having the closest community ties and specific standards of
achievement for the children, were excelling in new school systems. In comparison, the
Mexican and Haitian children had difficulties in the adapting to new educational
environments. Portes and McLeod concluded that this was due to the lack of a supportive
community atmosphere. These groups seemed to have weak social ties, and the families
were usually in situations where jobs were in danger. Also, their communities were not
close, but brought the philosophy that if they cannot have it, they don’t want anyone else
to have it (Portes and McLeod, 1996). In addition to this study, a similar study done by
Portes (1999) gave comparable results. He found that the children pertaining to the
Cubans and Asian ethnic groups achieved more in school compared to other groups,
which included Mexicans, Haitians, and Jamaicans. The parents and communities of both
ethnic groups provided a wealth of motivation and social support to their children.

Parents influence the lifestyle of immigrant children greatly (Pungello & Costes
2000). They provide the motivation and support essential to development. The support
for the parents comes from a strong community; the support and social resources
provided by it helps parents instill work discipline and achievement values in their young
by setting quality examples of well rounded immigrant families (A. Portes & Macleod,
1996). Still, the parents usually adapt to a new culture differently than the children.
Pawlik (1996 in Portes & Costes, 2000) examined the relationship between parents’
acculturation styles and their children’s acculturation styles. Four of the most common
styles of acculturation were examined: assimilation, integration, separation, and
marginalization. Assimilation involves a high participation in the receiving culture and
rejection of the original culture identity; integration involves a high participation in the
receiving culture while maintaining the original cultural identity. Separation involves a
low participation in the receiving culture and maintenance of the original cultural
identity, and marginalization involves low participation in the receiving culture and
rejection of the original cultural identity. Pawlik (1996) states that often child
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immigrants will assimilate or integrate themselves, while parents will separate from the
host culture or become marginalized.

Another important factor in educational attainment by immigrants is the family’s
socioeconomic status (SES). It is a large factor, but the SES varies among individual
families regardless of culture (A. Portes & MacLeod, 1996). Studies have shown that the
effect that SES has on the education of children varies among the different school
contexts in which the children find themselves (Raudenbush & Bryk, 1989 in Portes &
MacLeod, 1996).

Since adolescent immigrant students constitute a significant population
percentage in United States schools today, it is relevant to this project to understand how
educators are addressing the many problems associated with the adaptation into a new
learning environment. Lucas (1996) states that for immigrants moving to a new country,
there usually is little known by them about the new school system. It is necessary for the
information about the policies and practices of these new schools to reach the parents of
immigrating families so that integration into the system can be done successfully.

Information and resources are obtained in several ways. Intake centers or parent
information centers are one way for immigrants to obtain this information. Usually
located in school or district offices, these centers assess, register, and place students into
programs and also give information to the parents of these students in their native
languages. Also offered are seminars in both English and native languages and translated
school documents. This information is made as simple and comprehendible for these
families as possible (Lucas, 1996).

Since education is very important for everyone when adapting to today’s
workforce, students greatly need assistance toward obtaining a higher education for
immigrants. Lucas (1999) discusses the lack of student assessment and informed parents
by stating that too many times, students with English deficiencies are pushed into
vocational schools. This does not give a chance to the students for career exploration
because of limitations in their ability to speak English. She states that there are a number
of programs available for students to assist them in their journey towards college, aiding
them in choices and application, while continuing to give them further help with English.
These include the International High School in Queens, New York, AVID (Advancement
Via Individual Determination) in San Diego, California, and Project Adelante, in New

Jersey. With this help more immigrant students are able to attend a university (Lucas,
1999).

Puerto Rican Education Problems

Sonia Nieto (2000) states that Puerto Rican children are distinctly the most
undereducated ethnic group in the United States. They face many of the same obstacles
that other immigrant groups face, but special factors involved in their immigration
increase the negative effects these obstacles cause. These factors include the style of
immigration and the island’s economy, which promotes this type of immigration.

Puerto Rican immigration is defined as a back and forth movement and has been
dubbed “circulatory migration” or “a process of Puerto Rican commuting” (Fitzpatrick in
Nieto, 2000). Nieto (2000) states that this circulatory migration of Puerto Ricans has two
major consequences. First, unlike most immigrants, Puerto Ricans are citizens and can
very easily move back and forth from the continent to the island. Therefore, there is no



need for the migrants to sever ties with their home country. Puerto Rican communities
place a great importance on maintaining the Spanish language as part of their identity.
The stress put on culture retention makes adapting to an English speaking culture more
difficult. Nieto’s (2000) second consequence of circulatory migration is that it becomes a
way of life instead of a single life altering experience. This is very disruptive for a
child’s education, because it forces an almost constant change in education environment.

The United States Department of Education (1996) discusses factors of Puerto
Rican migration that places the students involved at a great disadvantage compared to
non-migrating students. The migrating students have great difficulty accessing regular,
permanent school systems, since their parents often relocate for work. Some of the
problems faced by these children include severe poverty, lack of continuity in schooling,
transportation problems, poor nutrition and health, and language and cultural barriers.

One important point to note is that 80 percent of the migrant and seasonal worker
population is Hispanic-American. According to the Office of Migrant Education (OME),
the Migrant Education Program (MEP) served approximately 610,000 migrant students in
1995. Though significant progress has been made in the implementation of specially
designed Federal programs such as the MEP, the measures of educational attainment still
show in high dropout rates and low achievement levels among migrant children.

The dropout crisis of Puerto Rican students is a good representation of the degree
of education deficiency that these migrating students face. Information pertaining to
these dropout rates for Puerto Ricans is difficult to obtain, mainly because Puerto Ricans
are often put in the class of "Hispanic" or "Latino". Looking at this group as a whole, the
National Center for Education Statistics (1999) documented the dropout rate of
immigrant Hispanics to be 44.2 percent between the ages of 16 and 24 year olds. Also,
this report stated that although many Hispanics do graduate, they probably do not have
the basic level of education thought to be essential in today's economy. Nieto (2000)
discusses the very recent, dramatic dropout rates of Puerto Rican students specifically: 71
percent in Chicago, 70 percent in Philadelphia, and 72 percent in Holyoke,
Massachusetts.

Many sources promote a call to action for society to address the problems relating
to the under-education of Hispanics in general, specifically migrating Puerto Ricans. The
U.S. Department of Education (1996) states that adequate responses to the educational
needs of all Hispanic youth are needed in order for these students to be properly prepared
to join the work force. Although the migrating factor can be difficult to overcome for
Puerto Ricans, Nieto (2000) stresses the importance of family and community, which
both relate to retaining the Puerto Rican culture and identity. It is the responsibility of
the U.S. schools to evaluate their own policies and practices and involve the community
of Puerto Ricans with the goals that address the reality of underachievement and high
dropout rates.

Political Infrastructure

It is relevant to this project to understand Puerto Rican political background. The
government provides a clear barrier for the school system and inhibits the approach of
students and teachers for research purposes. The permission of government officials is
required, and it is obtained through a web of connections and patience.



Puerto Rico's political infrastructure is similar to the United States, with the
executive power being held by the governor, and the legislative power residing in the
Senate (27 seats) and Chamber of Representatives (51 seats). In January 2001, there was
a massive political turnover. Elias Garcia (2001) states that the election ended the eight
years of dominance by the New Progressive Party (PNP) and its pro-statehood agenda.
The Popular Democratic Party (PPD) was ushered in along with the commonwealth's first
female governor, Sila Maria Calderon.

The Puerto Rican people gave the PPD party the governor’s position and the clear
majority in both the Senate and the House of Representatives. Calderon emerged the
winner of a very close race for governor, receiving 48.5 percent of the vote against the
46.1 percent obtained by the PNP candidate, Carlos Pesquera. The PPD also won readily
in races for 27 senators and 51 representatives. The PPD is a strong advocate for
continuing Puerto Rico's commonwealth status, from which the citizens enjoy U.S.
citizenship and have an exemption from the U.S. Internal Revenue Code but retain the
right to vote.

Bruce Young-Candelaria (personal communication, March 12, 2001) states that
the turnover in party control makes navigation of the political system much more
difficult. In order to contact and speak with schools, permission must be obtained from
government officials. Currently, with the change in political figures and ideas, it is
necessary to approach the system from the beginning again to regain connections and
obtain access to local schools. Young-Candelaria states that since the two parties have
different outlooks on issues pertaining to this project, including education and migration,
the PPD is hesitant to continue any projects that were in development by the PNP due to
its desire to obtain a completely independent and fresh agenda. He also states that
working through the infrastructure to eventually meet with the Director of Education is
the best way to finally gain access to schools and teachers.

Bilingual Education

Bilingual education includes many different methods for integrating Limited
Efficient English (LEP) speaking students into their English-based environment while
still following the established curriculum. Currently, approximately 3.1 million U.S.
public school students are involved in bilingual education programs, costing the federal
government an estimated $178 million per year (PBS, 1997). In the United States, a
majority of the students who have non-English language backgrounds speak Spanish
(Escamilla, 1989). Consequently, these students meet academic difficulty with the
introduction of English-based educational institutions. Students who have received a
quality education in their native language are generally already literate and have an
understanding of grade level subject matter. Literacy and knowledge of content are two-
thirds of the goal of bilingual education. If students enter a bilingual program already
literate and proficient in the subject matter of their grade level, bilingual education
becomes much more feasible (Krashen, 1997).

Different Methods Involved

A 1996 document, published by the United States Department of Education, lists
the lack of bilingual education and English as a Second Language (ESL) programs as a
specific factor affecting Hispanic-American educational accomplishment. One method of



applying bilingual education is referred to as the “two-way bilingual education program.”
In this program, students of native-English and non-English backgrounds are taught in
both English and the other specified language. Although mostly, but not limited to,
Spanish, this method is also applied to Navajo, Russian, French, and others. The goal of
this program is to produce proficiency in both languages being taught for all of the
students. Also, this method encourages cross-cultural understanding and improves self-
esteem (Two-Way Bilingual Education Programs in Practice: A National and Local
Perspective, 1994).

One version of this method titled the “Amigos Program,” was used during the
1985-1986 academic year in two Cambridge, MA schools. The participating schools
were the Maynard School for grades K-3 and the Kennedy School for grades 4-6. Classes
were composed of 50 percent Hispanic, ESL students and 50 percent non-Hispanic
English speakers. Furthermore, each class also had a Spanish-speaking teacher and an
English-speaking teacher. The progress of these classes was then compared to the
progress of a control class that consisted of students with similar backgrounds, economic
status, and measured intelligence through the Raven test, a standardized intelligence test.
The results of this trial were then quantified through standardized tests and student
portfolios. In comparison, the “Amigos” scored higher than the control group on the
California achievement test, English based math tests, and were at grade level on the
Spanish test. A deficiency illustrated by the tests was a lower score received by the
Spanish-Amigos on reading skills (ERIC Clearinghouse on Languages and Linguistics
Washington DC, 1989). According to Mary Cazabon and Wallace Lambert, authors of
the 1993 progress report for the Amigos Program, both groups of students involved with
the Amigos program attained a solid academic foundation and the basic elements
necessary to become functionally bilingual.

Aside from in-classroom bilingual education work, students are also able to use
software programs or tools on the World Wide Web. Bilingual software programs,
including translating programs, are sometimes inferior according to Billy McGowan,
Director of ESL at Worcester Polytechnic Institute (personal communication, February 1,
2001). These software programs are limited due to the lack of chat and interaction
between other students, as well as the ability to be updated frequently. Furthermore, the
price of the software, as well as licensing fees becomes expensive for both students and
school administrations.

Online programs offer students a one-on-one atmosphere for learning and
practicing the English language. Students may use discussion boards, chat rooms, and
online tutoring. Online tools differ from software not only because most online tools are
free, but also because they are updated constantly. According to an interview with Billy
McGowan (personal communication, February 1, 2001), the online sites that do charge
for access have dropped their prices considerably since they began, and continue to do so.
This price drop increases the availability for students who need these features to improve
their knowledge of the English language.

Contradicting Views

There is controversy surrounding bilingual education, and it is mostly centered on
politics and not education itself (State of Education for Hispanic Americans, 1996).
According to the State of Education for Hispanic Americans, the lack of bilingual



education inhibits the educational progress of Hispanic, non-English speakers.
Furthermore, Ron Unz, the President of "One Nation/One California," a nonprofit
organization, claims that bilingual education segregates minority children (PBS, 1997).
There are also those who believe that bilingual education is unnecessary. President
Theodore Roosevelt disapproved of any program that would nurse any language other
than English by stating that it would be a crime to perpetuate differences of language in
the United States (Gallegos, 1994). Contrary to Roosevelt’s beliefs, a panel of experts
stated in 1995 that educational failure is inevitable for many students with English as
their second language without the aid of bilingual education. Title VII of the Civil Rights
Act of 1964 entitles all students to bilingual education if needed (Wells, 1989).
Specialists concluded that students are more likely to leave school because their new
environment overwhelms them. Furthermore, the use of bilingual education will lead to
advancement in school, as well as an increased number of graduates (State of Education
for Hispanic Americans, 1996).

Although 100 percent immersion of foreign students into a new culture may
accelerate their proficiency in the culture’s language, they will inevitably miss important
grammatical and linguistic details. Richard Rodriquez, author of Hunger of Memory, is
an opponent of bilingual education. Mr. Rodriguez came to the United States with his
family of Mexican immigrants when he was a boy. Upon entry into school, he knew
approximately fifty words of English, but he succeeded in eventually studying at
Stanford, Columbia, and the British Museum. Mr. Rodriquez’s argues that bilingual
education is unnecessary, based on his personal success and the success of others like
him (Krashen, 1997; Rodriquez, 1982). Unlike many entering the U.S. school system
with limited English, Mr. Rodriquez had some advantages. First of all, Mr. Rodriquez
had moved to Sacremento, CA, a community where English is prevalent and Mr.
Rodriquez was exposed the language throughout the day. Contrary to this, many students
who move to the U.S. live in communities where Spanish is the only language used,
resulting in English exposure only at school. Second, Rodriquez applied the importance
of literacy and his being an avid reader, which aided his fluency in the English language
(Krashen, 1997).

Finally, there are experts who oppose bilingual education simply because of the
inability to execute the programs correctly. Secretary of Education, William Bennett,
claims that bilingual education programs are failures because current bilingual education

programs ignore the English language and only nurse the students’ primary language
(Escamilla, 1989).

Improvements

Although there are many different methods for facilitating bilingual education,
Krashen (1997) asserts that the best method combines different aspects of the current
methods. Sheltered subject matter is the teaching of certain subjects, such as Social
Studies and Literature, in the student’s primary language. Krashen believes that
combining ESL instruction, sheltered subject matter teaching, and instruction in the first
language will lead to the necessary advantages for the students lacking proficiency in the
English language. With this combination, the sheltered classes serve as a bridge between

the classes taught in the first language, social sciences, and the classes taught in English,
Math, and Science.
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Krashen also believes that bilingual education may be improved by an increase in
voluntary reading by individual students to advance literacy and language development.
With the Virtual Education Community, bilingual education will be implemented to
better acquaint the student with their new language, while still maintaining proficiency in
their native language.

Distance Learning

Distance learning is a term used to describe any teaching and learning
arrangement in which the teacher and the learner are geographically separated. The
United States Distance Learning Association (USDLA) defines distance learning as “the
acquisition of knowledge and skills through mediated information and instruction.” Many
different forms of distance education have been used in the past, including paper
correspondence, audio, video, and now Internet based distance learning. All these media
have been used to educate a wide range of prospective students. Distance education has
been used in primary education, secondary education, higher education, telemedicine,
corporate training, continuing education, home-school education, military training, and
government training (United States Distance Learning Association [USDLA], 2001;
Williams, 1999)

United States Distance Learning Association

Currently there are many organizations trying to perfect distance learning for the
future. The United States Distance Learning Association is one such organization.
Established in 1987, this non-profit organization works to promote the development and
application of distance learning for both academic and corporate training. The USDLA
has become the leader in the field of distance learning and is utilized by industry,
government agencies, and even Congress as a source of knowledge when preparing to
implement distance education programs. In 1993, the USDLA established chapters in all
fifty states, and it is currently expanding globally to include annual meetings for distance
education programs in Africa, Asia, Europe, and the Pacific Rim (USDLA, 2001).

Distance Education Tools

There are various forms of media used in distance education and each has its own
benefits. Although generally the easiest means of distance education, print tools have
advantages and disadvantages. The benefits are that they are a familiar form of media and
the learner is not restricted to use them at a specific time or in a specific place. Its low
unit cost, high portability, and ease of revision are all contributing benefits. However,
there are some disadvantages. Print allows very little interactivity and motion cannot be
demonstrated. Color adds an extra expense, and some learners do not respond well to
information on paper only. Audiotapes allow no interactivity, but teleconferencing does.
The problem with teleconferencing is that there are no visual aids to add to the learning.
Videotapes lack social interaction as well, but they do equip learners with a visual aid
that audio tools lack. Computers utilizing both audio and video via the Web combine the
interactive capabilities of a phone call, the visual capabilities of a video, and social
interaction as well. This kind of integrated distance learning using the Web is the basis
of the VEC being set up by the Hispanic-American Chamber Institute (Willis, 1994).
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Feasibility of Distance Education

Research conducted concerning teacher’s experiences comparing distance
education to traditional education shows a positive attitude towards distance learning.
Teachers found the quality of learning using distance education is “as good or better”
than traditional classroom based learning. The teachers noticed that the students are
highly motivated and that the instructional resources are enhanced. Using distance
learning, collaborative teaching is encouraged and it has not resulted in the replacement
of teachers Based on this research, teachers have shown interest in distance education.
(Williams, 1999)

The Virtual High School™ is a project established to give high schools all over
the US the opportunity to incorporate distance education into their curriculum. The
Virtual High School™ was created at the Concord Consortium as a means to further
develop the impact technology can have on the future of education. The United States
Department of Education began funding this project in October of 1997 and will continue
to fund it until 2002. Each participating school that offers an online course is allowed to
enroll up to twenty students in the Virtual High School™. The program offers more
flexibility in teaching and more diverse social interactions than traditional classroom
learning allows (Virtual High School [VHS], 2001).

After the first year of courses, the Virtual High School™ conducted a study of
their program. The study showed positive results for distance education. The large
majority of the participants expressed general satisfaction, but more specifically, 81
percent of the students would recommend using the Virtual High School™ to other
students. Also, 89 percent of teachers would teach using distance learning again, and 93
percent were either somewhat or very satisfied with the experience. The administration
responded well to distance education programs. In fact, 100 percent of superintendents
and 91 per cent of principals expressed somewhat or very satisfied responses with the
project (VHS, 2001; Williams, 1999).

Case Studies of Distance Education Programs

A report conducted by the Institute for Higher Education Policy, “What’s the
Difference: A Review of Contemporary Research on the Effectiveness of Distance
Learning in Higher Education”, will be used as a case study for this project. The study
compares the academic performance of a web-based section of students with a traditional
classroom section. The students’ ethnicity, sex, or economic backgrounds are not
compared. The comparison is strictly between classroom learning and web-based
education to show that distance education is comparable to classroom learning (Johnson,
2001).

The correlation between the two groups was established prior to conducting the
study to ensure the only independent variable was the type of learning, traditional versus
web-based. The mean ages, overall mean grade point averages, and percentage of first
and second year students were all used to establish likeness connecting the two groups.
There were no significant differences between the two sections in all three bases of
comparison. The web-based class had a mean-age of 19.5 years while the traditional
class had a mean age of 20.4 years. The overall mean grade point average of web-based
section was at 2.69 and the traditional was at 2.71. Almost all the students in the study,
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98 percent of the traditional class and 97 percent of the web class, were in the first
or second year of college (Johnson, 2001).

The study compares the traditional class with the web class based on both
completion rate and performance on identical exams. Completion rate for this study is
defined as “completing the required work in the course and receiving a final grade”
(Johnson, 2001). Dropping or abandoning the course after the initial five day add/drop
period is defined as non-completion. The three exams administered were multiple-choice
and were identical for both groups. The traditional class took the fifteen-minute exams
during the normal class period. The web-based class had a twelve-hour window in which
to begin the exam, but the students were limited to 15 minutes once they began the exam
(Johnson, 2001).

The results in table 1 show that the web section and traditional section have no
statistical difference in completion rate. The exam scores on exams two and three
showed no statistical difference between the two sections either. The statistically
significant lower performance of the web class of 11.6 percent on the first exam may be
attributed to the unfamiliarity with the testing method since the two classes performed
similarly on the following two exams. There were no dropouts between exams one and
two that would skew the results of the web section’s improved performance (Johnson,
2001). Table | shows the completion rates for web classes compared to traditional
classes.

Table 1: Comparing Completion Rates and Examination Performance

Web Class Traditional Class
Completion Rate 90.0 93.9
Examination Performance
Exam 1 75.2 86.8
Exam 2 78.8 81.9
Exam 3 84.1 86.3
N=82
Note: numbers are %

Source: Johnson, Susan M. "Teaching Introductory International Relations in an Entirely Web-based
Environment" Ed at a Distance January 2001 Vol. 15 No. 10

Web-Based Distance Education

Ranging from isolated courses to entire virtual schools, many learning institutions
have begun to explore the opportunities afforded by web-based education. The Internet
allows for audio, video, graphics, and chat to be incorporated into the student’s learning
in an interactive environment. The amount of information and knowledge available on
the Internet has exposed a genuine difference between conventional teaching and web-
based education. Authors Passerini and Granger (1999) note that classroom models have
experienced a noticeable shift from an instructor-centered learning to a student-centered
learning approach.
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Advantages and Disadvantages

From the perspective of Gary E. Miller, Assistant Vice President for Distance
Education at Pennsylvania State University, the continuous development of web-based
education has opened an abundance of possibilities (Halal & Liebowitz, 1994).
Originally intended to allow students to work alone, web-based education is now
bringing them closer together. As discussed by Halal and Liebowitz (1994), technologies
brought to life by the Internet allow students to interact with each other, with their
teachers, and with a universe of information sources.

Perhaps the greatest advancement of web-based education over the traditional
classrooms is that students in a web-based learning environment are able to learn and
discuss material at an individual pace. The individual pace provided by web-based
education offers unique characteristics to the web-based learning model. Traditionally,
class discussions are limited by both time and physical space. Web-based education, by
means of discussion areas, electronic bulletin boards, and e-mail lists, allows
asynchronous interactions. Asynchronous interactions are simply those discussions that
are not confined to the restrictions of time and space. In agreement with Halal and
Liebowitz, authors Mioduser, Nachimas, Oren, and Lahav (1999) feel that asynchronous
interactions provide the participants with the opportunity to reflect on their own and
others’ contributions to discussion. They add that every contribution has the opportunity
to reach all participants. Finally, the authors note that because the discussions are not
limited to the capacity and location of the traditional classroom, the web-based
discussions allow an increase in the amount and diversification in the type of participants
(Mioduser, Nachimas, et al., 1999). On the same topic, authors Passerini and Granger
(1999) note that an environment capable of asynchronous interactions may foster a more
active discussion than a traditional classroom. This may prove especially true in
comparison to large lecture hall environments of many traditional classrooms, where it
may be both intimidating and physically difficult to exchange ideas. According to
Rudich (1998), the use of e-mail lists and electronic bulletin boards can increase
participation among students who are normally too shy to speak in a large group setting,
such as a lecture hall. To further the distinction between the virtual and traditional
classroom, Passerini and Granger (1999) claim that the instructional materials become
merely background material, with the electronic discussions generating much of the
learning.

Web-based education gives students the power to direct their own education.
Passerini and Granger (1999) compare web-based education to earlier generations of
distance education models to demonstrate how the student is granted a greater degree of
control and flexibility through web-based education. Traditionally, the empowerment of
the learner consisted primarily on the learner’s decision of when to study the content
provided by textbooks, radio or television broadcasts, or information-bounded computer
software (Passerini & Granger, 1999, p.4). An environment that fosters asynchronous
interaction provides the student with multiple modes of communication: student-content,
student-to-student, student-to-instructor, student-to-other-hypermedia content, and
student-to-other-instructors. Student-to-other-hypermedia content communication allows
students to customize their learning by providing the freedom to navigate through a sea of
information sources. The students may follow a free-navigational path to stimulate their
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own interests and inspire a level of learning that may never have occurred without the
simple availability of such resources.

From Rudich’s (1998) point of view, web-based education builds independence,
critical-thinking skills, problem-solving expertise, and writing skills. The result of this
independent atmosphere is a more project-oriented mode of learning that may require a
higher degree of discipline to focus without the physical presence of an institution or
professor. Furthermore, Rudich (1998) points out that with the flexibility of
asynchronous interaction, students can complete a course around their own schedule,
making it well suited to a person who may not be able to access a classroom due to
scheduling conflicts or geographic location.

In addition to the many advantages to web-based learning, there are several
disadvantages that must be noted. Authors Albrecht and Jones (1999) point out that in
web-based education environments it is difficult to monitor academic integrity and
honesty. A student’s failure to remain academically honest can lead to inaccurate test
results. Jones and Albrecht (1999) go on to state that for web-based learning to be
effective, the student must be self-disciplined. Furthermore, the student must be self-
motivated, because there is no physical teacher to motivate the student to complete
assignments.

In addition to a self-disciplined character, the technical nature of web-based
education brings about another series of requirements of the student. To physically
participate in web-based education, the student must be computer-literate and able to
access the internet (Jones and Albrecht, 1999). Similarly, the student is disadvantaged by
his or her dependence on the internet service provider or computer network to provide the
student with internet access. The student’s ability to participate in class discussion, check
assignments, and research the Web is limited by the reliability of the service provider
(Florida Center for Instructional Technology, 1999). There is always the risk the server
may be down or the Web sites may have moved.

Finally, web-based education environments have several social disadvantages.
Because most communication in web-based education takes place in text-based form,
face-to-face feedback clues are lost (Martin, 2000). The lack of body language and
inflection introduces a potential for misunderstandings in communication (Martin, 2000).
Furthermore, Martin (2000) points out that while shy students may feel more comfortable
with a text-based form of communication, the oral contributor who would prefer face-to-
face contact may be inhibited in this environment.

Software Platforms for Web-Based Education

Hiring web-designers to deliver specific needs and features allows for the greatest
level of customization. However, a school or organization aiming to provide web-based
education would soon find that hiring individuals to custom-make a website could be a
costly, time-consuming affair. Many manufacturers, hoping to offer a more efficient
alternative to customers, sell pre-packaged software to deliver a platform for operating an
online education website. These pre-packaged software platforms offer a variety of
features that would likely be desired by a consumer (Blackboard Overview, 2000). There
are many pre-packaged software platforms currently on the market, such as Blackboard 5,
WebCT, and Lotus Learning Space 4.0. In attempts to more closely match the needs of
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consumers, some manufacturers sell several versions of a software platform, so that
consumers can “upgrade” their platform to include more features as their needs grow.

Because customer’s needs vary, manufacturers must be aware of the tools and
features that they desire. Popular features include support for multimedia formats of
images, audio, and video. Bulletin board file exchanges provide a facility for
downloading and posting files on the class’ website. Authorization tools assign access
privileges to specific users or groups. Whiteboards provide a shared chat window and
support for shared drawing (Landon, 2001). Voice chat enables a group of users to
communicate via speaker and microphone over the internet. Other popular features range
from tools to process credit card transactions to videoconferencing.

Online Learning Programs

In addition to pre-packaged software platforms, consumers aiming to provide
web-based education have the option of purchasing spaces in an already operating virtual
school. Virtual school programs such as Class.com, Virtual High School, and Florida
High School, sell seats in their virtual classrooms. These virtual school programs
generally offer a wide range of courses, from elementary to college level. Several virtual
schools offer fully accredited courses, while others are more of a supplement to an
individual’s classroom education.

While software platforms allow for limited customization, purchasing seats in
currently operating virtual classrooms allows little to no level of customization. The
virtual classroom’s webpage has already been created, instructors have already chosen
which media content to include, and course offerings have already been established.
However, an individual or community of students has the option to shop around and
choose which virtual school best fits their needs.

Distance Education Demonstration Program

Rudich (1998) claims that the greatest obstacle to the wider use of web-based
education is a lack of technological understanding and even a reticence from instructors
who view online education as a threat to their positions. Several years ago, near the
dawn of web-based education, there was a fair amount of apprehension surrounding its
future implications. To review the words of Halal and Liebowitz (1994):

There is an inevitable downside to every technology, and one

wonders what it will be for electronic education. Will students find

themselves struggling with dumb machines to acquire knowledge once

easily learned from caring teachers? Will disadvantaged members of

society who cannot afford multimedia become an underclass of

information have-nots? Will the sanctity of the classroom be lost as

people get their instruction from distant locations over impersonal

networks? (Halal & Liebowitz, 1994, p.5)

The U.S. Government recognizes web-education as a growing option to on-
campus learning and has chosen to test the viability of this option before deregulating
several requirements of educational institutions. Currently, schools are restricted to
providing no more than 50 percent of their curriculum through distance learning, without
losing Federal Aid (1998 Amendments to Higher Education Act of 1965 — Section 486).
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Congress made a cautious move in 1998 to amend the Higher Education Act of 1965 in
order to accommodate the Distance Education Demonstration Program.

The purpose of the Distance Education Demonstration Program is to test the
quality and viability of distance education programs in a setting that monitored by the
Department of Education. In 1999, the Distance Education Demonstration Program
allowed fifteen selected schools to waive the distance learning restrictions, to provide a
greater number of web-education courses without losing Federal Aid. In July of 2001, an
additional 35 schools will be selected to participate in the program. Within 18 months of
the initiation of the program, the Secretary of Education will report evaluations of the
program and review current policies that impede the development of distance education
(1998 Amendments to Higher Education Act of 1965 — Section 486). Further reports and
reviews will be presented annually.

The overall goal of the Distance Education Demonstration Program is to resolve
several factors relating to the expansion of distance education. The Department of
Education hopes to determine “the most effective means of delivering quality education
via distance education course offerings; the specific statutory and regulatory requirements
which should be altered to provide greater access to high quality distance education
programs; and the appropriate level of Federal assistance for students enrolled in distance
education programs” (1998 Amendments to Higher Education Act of 1965 — Section
486).
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lll. Methodology

In this chapter, we present the methods of data collection and analysis used in this
project. Each method of data gathering was explored as a general methodology and
subdivided to discuss the specific procedures, objectives, and reasoning used for selecting
the general methodology to complete each objective. By including the nature of the data,
techniques of data analysis, and descriptions of setting in the discussion of each
procedure, we intended to provide the reader with a firm understanding of exactly how
our research was accomplished.

Our project was divided into three general objectives. These objectives established
criteria and requirements of VEC, determined the feasibility of VEC, and assessed the
possible means of making the VEC a reality. We determined several procedures of data
collection necessary to complete each objective. Thus, each objective was completed
through the use of a combination of methodological tools.

Research

Aside from the general research done in journals, books, and periodicals, this
project required extensive research done both on the web and through a series of
interviews and meetings. Because the nature of our topic is technology-based and
technology is changing rapidly, we found that the most accurate resources were those that
had been published within the last few years. Online resources, such as online journals
and online company documents, became our primary resources, as they were the most
up-to-date. Furthermore, discussions and formal interviews with professionals in the
fields of traditional education and web-based education were vital in gaining knowledge
for this project.

Online Research

Much of our research was conducted on the Internet. Some more concrete
sources used were documents posted by reputable organizations such as the United States
Department of Education or the Educational Resources Information Center (ERIC)
documents in online journals. Further data and statistics came from sources such as
Census online documents, as well as the website for the Worcester Public Schools.

It was also important that we use the web to build our knowledge of online
possibilities that could shape our Virtual Education Community. Discussed in more
detail in the Benchmarking Programs section of this Methodology, the benchmarking of
programs involves research of existing sites that have a similar objective to ours allows
us to see and discuss features that may benefit our website. In detail, we examined
bilingual education websites, multicultural websites, distance education websites, and
even chat websites with relevant cultural themes.

Interviews and Meetings

Individual interview data was gathered from a number of sources. We
interviewed our liaison, professionals in the field of education, professionals in the field
of online education technology, and government officials. By providing us with a wide
range of information and suggestions, these individual interviews assisted in the
completion of a preliminary design for the VEC.
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Bruce Young-Candelaria, president of the HACI and our liaison, provided our
group with very important preliminary data. Mr. Young-Candelaria gave data pertaining
to the initial scope of the program. This information included the predicted number of
classes to be offered and the projected number of students that the VEC must
accommodate. He also provided us with guidelines that were not provided in the initial
VEC project proposal or project narrative. This initial data was collected in a phone
interview. However, Mr. Young-Candelaria provided information throughout the time
spent on this project. The following information was determined: whether or not the
courses offered by VEC must be accredited, whether VEC should purchase pre-packaged
software or seek to purchase seats from an existing web-based education program, and if
any teachers from the participating schools intend to teach courses in VEC. We
answered these questions as our research and analysis progressed.

We collected individual interview data from five professionals in the fields of web-
design, distance learning, and bilingual education. These professionals from these fields
who were interested in participating were identified and formally interviewed, telephone
interviewed, or contacted via email. From the professionals in the field of web-design,
we gathered qualitative recommendation data. These recommendations have proven
useful in identifying the design characteristics and software features that suit the needs of
the Virtual Education Community. Our professional information contacts, links to the
school systems, and the VEC connections are displayed in Table 2.
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Table 2: Information Contacts and Affiliations

Name

Affiliation

Hispanic American Chamber Institute

Bruce Young-Candelaria

President, Hispanic American Chamber Institute

Monica Hernandez

Project Director, Consultant

Worcester Working Coalition

Gladys Parker Congressman Jim McGovern’s Office, Worcester
Schools
Honorable Judge Luiz Worcester Public School Influence
Perez
Puerto Rican Public Education
Milli Aponte San Juan Regional School Director

Alberto Rivera

Escuela Libre de Musica, Principal

Iris Santiago

Escuela Libre de Musica, 8™ Grade Science Teacher

Gladys Toruellas

Escuela Libre de Musica 7™ Grade Science Teacher

Marta Rodriguez

Escuela Libre de Musica 9™ Grade Math Teacher

Romualdo Monilla

Escuela Libre de Musica 7™ Grade Math Teacher

David Fuentes

Escuela Libre de Musica 9™ & 10™ Grade Music
History Teacher

Jorge Betancourt

Escuela Libre de Musica 11th Grade Music
Appreciation Teacher

Maria Toste

Superintendent

James A. Caradonio

Superintendent of Worcester Schools

Distance Learning C

ompany Representatives and Web Technology
Professionals

Joe Kalinowski

System Administrator on Blackboard install

Raymond Rose

Virtual High School, Vice President

Pennie Turgeon

Lisa Isleb

Worcester Polytechnic Institute, Director of the
Instructional Media Center

Traci Skleniska

Class.com, Sales Representative

Education Professionals

Donald Hoffman InterAmerican University
Sarah Michaels Clark University, Education Professor
Bilingual Education Experts
Billy McGowan Worcester Polytechnic Institute, Director of English

as a Second Language
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From three professionals in the field of distance learning, we gathered information
specifically pertaining to hardware and software recommendations for a program
comparable to the VEC. We formally interviewed Pennie Turgeon, Director of the
Instructional Media Center at WPI, and Raymond Rose, Vice President of the Virtual
High School. Lisa Isleb, Instuction Designer at the Instructional Media Center at WPI,
was also informative in terms of discussing appropriate methods to approach web-based
education. In a much less formal atmosphere, we worked closely with Monica
Hernandez, a consultant for this project, during the two months that we were in Puerto
Rico. Miss Hernandez added guidance for interface design and content of the VEC
website. In addition to technical specifications, these professionals have added insight to
the appropriate features and methods of conveying information.

We needed to interview representatives of the government and the school systems,
in both Puerto Rico and Worcester. We used the process of snowball sampling to
determine who would be appropriate to interview. Our first contact, Judge Luiz Perez,
was our connection in the Worcester school system. Judge Perez helped to connect us
with Dr. James Caradonio, Superintendent of Worcester Public Schools. Through Dr.
Caradonio, we accessed information concerning the basic curriculum in the schools as
well as information about students” computer accessibility in school and at home. In
Puerto Rico, we held meetings with Alberto Rivera, the principal of a public magnet
school, La Escuela Libre de Musica, in San Juan. Through Principal Rivera, established
further contacts in the school system.

Once granted access to the school systems, we were able to interview specific
teachers of 9™ and 10™ grade Math and Science classes. These teachers provided a
crucial perspective and information for our VEC research. Furthermore, we were able to
speak with students themselves, gaining input and recommendations from our target
audience.

Benchmarking Programs

While hardly in abundance, there are several web-education programs currently
on the market. Benchmarking is a method of comparing and contrasting these programs
in order to identify appealing characteristics. By examining these programs, we
developed a list of guidelines and expectations for creating the VEC. In developing the
VEC, we considered adopting characteristics of other web-based education programs that
we found particularly appealing. We focused on identifying the appealing features,
sources of content, and operating costs of other web-based education programs. We
gathered this data by interviewing four different company sales representatives and
researching information provided on company web pages.

Market and Platform Analysis

Among professionals in the field, it is common knowledge that purchasing pre-
packaged software is far less expensive than hiring a professional web-developer to
create a user interface. Because pre-packaged software can deliver a wide spectrum of
features at a cost-efficient price, we decided to focus on purchasing pre-packaged
software to run the VEC. As most pre-packaged software is supplied through a single
vendor, it is not necessary to shop for competitive prices. Prominent vendors of pre-
packaged software include Blackboard, WebCT, First Class, WebBoard, Mallard,
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Learning Space, Intralearn, E-College, and E-Learning. Because we decided to limit our
market research to only those software platforms that were recommended by the
professionals, not all of these software platforms were necessarily included in our market
research. Blackboard, WebCT, and Learning Space were the only software platforms to
receive positive recommendations. We researched these selected software platforms to
gather a list of costs and features associated with each platform. In selecting a software
platform, we considered the following: expandability of the software, degree of technical
support, and predicted growth of the company. It was important that the software vendor
be expected to remain in business to provide the VEC with technical assistance and
software updates as the VEC grows. The costs were compared to budget information
given to us by our liaison. All solutions that prove to be too costly were discarded. Total
Cost is found by using Equation 1 below.

Total Cost = Startup Cost + Operating Cost + Hardware Cost

Equation 1: Total Cost for proposed VEC.

Finally, our group researched hardware costs by surveying the current market
prices of the hardware needed to support each software platform. To conduct this
research, we gathered hardware price quotes from five major online retailers. We
compiled a list of prices associated with each hardware recommendation.

If the sponsor of this project had decided that the needs of VEC would be best met
by purchasing seats in a currently operating web-based education program, we would
have performed market research to collect data regarding the costs of enrollment. These
costs would have then been weighed against the features and classes available through
each program.

As the Virtual Education Community (VEC) grows with increasing content and
student population, it will eventually turn towards an internet learning platform to
provide further organization and learning options. Because there are so many of these e-
learning platforms on the market, a feature and cost analysis was necessary to choose a
platform that addressed the community’s current needs as well as one that allowed
possibilities for growth. In order to narrow the search, the three platforms that came most
recommended by professionals were included in the analysis. These included
Blackboard, Web CT, E-College, and Lotus Learning Space

The approach to platform selection began with decisions on the VEC’s needs. We
made these decisions by first looking at the negative educational issues migrant students
face, and then brainstorming possible features that could help alleviate these issues.
Then, using feature, cost, and professional opinion comparisons, we selected a platform
that not only addressed the VEC’s needs, but also provided a cost efficient solution and
an easy-to-use interface.

In order to complete a thorough feature comparison, we created a complete list of
standard e-learning platform features. These include web browsing capabilities,
asynchronous and synchronous tools, and administrative tools. We then categorized sub-
features within these main features. After we had our basis for comparison we created
organized charts to put each platform side by side for easy viewing of available features.
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In order to help with reader comprehension, we gave a brief description of the possible
features.

After the features were examined, an analysis of platform cost and of hardware
required was performed on each platform to see which was most cost efficient in regards
to the features they provide and hardware they need. The cost analysis included startup
costs, on-going costs, and hardware costs. This includes cost per platform level and
amount of students using the VEC. The hardware analysis directly correlated with our
school hardware availability analysis so that we could be assured that schools would be
able to use the platform chosen. The end of our cost analysis addressed the projected cost
for needed hardware to act as a server as well as any additional computers needed for
student use.

Finally, professional opinions taken from the previously mentioned interviews
were used as the VEC was built. This data was the largest factor in our analysis because
it provided us with specifics regarding the overall performance of each platform
including feature performance, cost to performance reviews, and student compatibility.
After all these factors were taken into account and analyzed, an e-learning platform was
chosen.

Page Development

We developed the VEC homepage with appropriate links and tools for these
migratory students to use in conjunction with their normal school education. A section
was established including translating and pronunciation programs for students with
language barrier issues in order for them to practice speaking and writing English. Links
to helpful sites that were designed for bilingual education were also provided for the
students to use in this language barrier section. We decided to provide an English and a
Spanish version of USA Today in the language section so that students can read both and
test their language abilities. We used Blackboard’s built in discussion board feature to
create forums the students would respond to in English.

The next section established was the news section. This section provided current
event information from Puerto Rico to keep the students informed. We provided a sports
link, a weather link, and a political link as well. This section provided students with
ways to stay involved with the issues of Puerto Rico.

' To address the issue of the cultural comfort zone, we next developed the culture
section of the VEC. This section provided the students with links to historical segments
about Puerto Rico. We added links to music that we expected students to be interested in
and used the built in synchronous chat feature to provide the students with a casual
environment to talk with other students about the topic of their choice. Pride-invoking
information was provided as well. Information such as a Puerto Rican boxer winning or
the fact that a renowned person in industry is from Puerto Rico was provided to maintain
cultural pride in these students. Furthermore, we used the built-in e-mail that Blackboard
supplies to allow students to keep in touch with old friends and to make new ones.

The final section established was the education section. This section provided
information about the curricula in San Juan public schools and the curricula in Worcester
public schools with brief descriptions about what specifically was expected from the
students in each class. Using the built in chat feature, volunteer students would tutor these
Puerto Rican students in subjects they were struggling in. This would be done in real-
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time over the computer so that times and dates for this tutoring would be established.
Sample tests of the MCAS, a graduation requirement for Massachusetts’ students, would
be accessible. Sample SAT and GED tests were provided for students to better gauge
what classes would most appropriate for them to take.

After establishing the home page and links, we designed a splash page to attract
students to use the VEC. The splash page came directly before the page where students
login. The page was designed to be colorful, exciting, and allow sponsors to add small
advertisements. The main goal of this page was to catch the student’s eye and make them
want to join the VEC. The splash page is needed because Blackboard has little flexibility
in customizing its appearance. We needed to have a component to attract students,
considering VEC is an optional tool and not actually part of course credit yet.
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IV. Results and Analysis

This section is a discussion of our findings and how they will affect the
development of the VEC. Most findings are resultant of much web research as well as
interviews, meetings, email correspondence, and telephone conversations. Each section
addresses vital components to the development of the Virtual Education Community.

Benchmarking Results

There are nearly a dozen web-based education programs currently on the internet.
By identifying the appealing aesthetics and interesting content of these websites, we were
able to gather a list of characteristics to consider adopting when developing the VEC.
The websites that were benchmarked include Florida High School
(www.ths.net/FHS Web.nsf/Home?Open), Virtual High School
(vhs.concord.org/home.htm), Virtual Education Space (www.ves.mass.edu/portal.html),
The Flying Rhinoceros (www.flyingrhino.com/newui/index.html), and Harvey
(everyschool.org).

From these websites we have gathered the following guidelines for developing the
VEC webpage: by trying to display too much information or including too many features
on one page, the VEC could very easily become overwhelm and confuse the user.
Therefore, the VEC webpages should be clear and simple. The importance of this
guideline is intensified by the fact that many of the students who will use the VEC have
limited computer experience.

The VEC should incorporate interesting graphics into the design of the web
pages. The most noticeable graphic logos are bold, shadowed, and 3-dimensional in
appearance. Websites such as Virtual Education Space convey both a professional and
friendly image through well-designed graphic logos. In addition to logos, the VEC
should make use of graphics to accompany any links that might be posted. It should be
mentioned, however, that too many graphics can slow down the page display, and users
surfing the web page at lower connection speeds may find it difficult to use a VEC that
posts too many graphics.

Categorizing posted links provides the user with a more organized VEC. In
addition, the user is no longer confronted with a barrage of links. Websites such as VHS
have categorized links into several categories such as distance education theory, research,
tutorials/demos, and resources/links. The VEC should divide its posted links into
categories in order to assist the users in their plight to find information through the VEC.
Also, posted links should be pertinent to the characteristics of the users. In the case of
the VEC, possible link categories may include the following: standards-based and
specific curriculum guidelines for Worcester and Puerto Rico, Puerto Rican headline
news, Puerto Rican history, and English as a second language.

Finally, websites such as MySimon and Flying Rhinoceros have incorporated a
mascot to uniquely identify their program. In developing the VEC, such creative ideas
should be considered. While a flying rhinoceros may not appropriately represent
migrating Puerto Rican students, it is important to uniquely identify the VEC in such a
manner that will relate to the users.

35



Platform Analysis

The platform analysis section will contain a feature evaluation, a cost analysis,
and a user review analysis of Blackboard, Web CT, and Lotus Learning Space. The
feature evaluation will compare the feature content of each platform and a brief summary
of each feature presented in tables. The cost analysis will include hardware, startup, and
operating costs for each platform. Finally, the user review analysis will present user
evaluations for each platform, focusing on feature performance and the user friendliness
of the interface.

Feature Evaluation

The first standard feature of a platform is its web browsing capability. Within this
category are several possible sub-features. These include accessibility, bookmarking
ability, multimedia feature support, and security. Accessibility involves not only the
ability to log onto the internet, which all platforms offer, but also the ability for students
with disabilities to do so through a universal text version without the images and sounds
in a different HTML format. This can be useful, for example, when blind users are aided
by adding a sound track to a movie, or written transcripts of a sound file aid hard-of-
hearing users. Bookmarking identifies and saves internet locations for future use.
Multimedia feature support includes the support for images, audio, video, and VRML
files. The final feature in web browsing capability is browser security, which refers to the
support for secure transactions on the Web and verification of security of downloaded
code.

Table 1: Web Browsing Features for the Three Platforms

Accessibility Bookmaking Multimedia Security
Blackboard Available in Bookmaking Accepts 36 Browser Based
text only Available different
Mime types
Web CT Available in Bookmarking Accepts any Access
text only Available format without  controlled by
knowing html user password
and ID
Learning Unavailable in  Supported but not Accepts any
Space text only available with format Many security
browser access features
including
password and
ID

The above chart comparison of the three platform’s web browsing capability
shows that the features offered (not the actual user friendliness of these features) are
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similar. All platforms support most multimedia types, provide bookmarking, and have
security features. The only difference seen here between the programs is that Lotus
Learning Space does not offer a text only web browser for people with disabilities, where
as Web CT and Blackboard do.

Asynchronous Sharing

Asynchronous sharing involves the exchange of data and files when the
correspondents are not on-line at the same time. The features classified as asynchronous
sharing tools include E-mail, Bulletin Board Service (BBS) file exchange, and news
group availability. E-mail and news groups are familiar tools, but BBS services are not.
BBS is the facility for downloading files and upload\posting files over the Web. These
three features, shown in Table 4, are very useful in the sharing of the students’ work and
ideas and will help students who are hesitant to speak with others communicate.

Table 2: Asynchronous Tools for the Three Platforms

E-mail BBS file exchange Newsgroups
BlackBoard Available through a  Available through a Threaded (comments
push system “Digital Drop Box™ by topic) news
and group pages groups
Web CT Available and Available through Threaded (comments
integrated with for searchable conference by topic) news
group e-mails forum groups
Learning Available with mail  File exchange not Threaded (comments
Space interaction through BBS but a by topic) news
different format groups

The three platforms are all similar in regards to asynchronous features offered.
An advantage can be seen in Learning Space’s e-mail feature, with its ability to have mail
interaction if a student has one more e-mail address. Other differences cannot be
distinguished from these features until user interaction is taken into account.

Synchronous Sharing

Synchronous sharing involves real-time information exchange. Features included
in this category include chat rooms, voice chat, white boards, application sharing, virtual
space, group browsing, teleconferencing, and video conferencing. The two types of chat
features use-text based messaging and voice messaging via microphone. Whiteboard is
similar to the chat features, but it offers the ability for a user to create illustrations.
Application sharing includes the running of an application on one machine and sharing
the window view of the running application across the Web. Virtual Space creates the
possibility of having a classroom online, and with this comes the ability to group browse
using a teacher as the tour guide. Teleconferencing and Video conferencing are features
that give teachers the ability to talk to their students while giving them a visual picture of

37



themselves. Synchronous features will provide good ways for students of the VEC to
communicate with each other on a more personal basis.

Table 3: Synchronous Tools

Voice Chat  White board  Application Virtual

Sharing space
Blackboard Available Available Available Supported Available
(with (with Tutor through group
Horizon live) net) pages and chat
Web CT Available Unavailable  Available Supported in ~ Unavailable
group work
Learning Available Unavailable  Available Available in Unavailable
Space only in Collaboration
Collaboration

Group Browsing Teleconferencing Video

conferencing
Blackboard Available through white board Unavailable Unavailable
feature within Virtual Chat (Tutor
Net and Horizon Live)

Web CT Unavailable Unavailable Unavailable
Learning Space Available with LS companion (see previous) (see previous)
product Data Beam Learning
Server 2.0

Blackboard has the definite advantage in feature offerings in the category of
synchronous features. In all of its levels it has chat, voice chat, application sharing,
virtual space, and group browsing. It does not offer teleconferencing and video
conferencing, but the only platform that does, Learning Space, offers it only with
additional software purchasing. Web CT had the least amount of synchronous tools, only
supporting chat, white board, and application sharing. Learning Space offered more than
Web CT but only in its highest level, Learning Space Collaboration.

Student Tools

Student tools include applications that cater to the special needs of students.
These applications are self-assessment ability, progress-tracking, site searching,
motivation building, and study skill building. Self-assessment includes practice quizzes
and other survey style assessment tools that can be scored on line. Progress tracking
includes some means for students to check marks on assignments and tests. Site
searching allows students to locate course materials through the basis of word matching.
Motivation building includes self-help tools and other facilities that provide direct
encouragement to overcome difficulties that hurt student performance. Finally, study-
skill building features help students develop study practices. With a platform that offers
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these features, VEC participants will be able to assess their English, mathematics, and
science skills and pinpoint their areas of weakness.

Table 4: Student Tools
Self Progress Search Motivation Study Skill

assessing Tracking Capability building Building

Blackboard Available Students Supported Available  Can be provided

with can view word search by instructors
grade individual through
and class asynchronous
grade detail environment
Web CT Available Supported ~ Supported Available  Support for online
with with option  word search notes, study guides
grade to release by topic
grades by
teacher

Learning Space Available Supported  Unavailable Available  Can be provided

With with grade by instructors

grade detail through
asynchronous
environment

The three platforms are similar in the student tools category. All offer self-
assessment tools for the creation of online quizzes and progress tracking tools for grade
obtainment. Both motivation and study skill builders are offered through previously
discusses asynchronous tools. Learning Space is the only platform lacking a feature in
this category. Students cannot perform a site search, where as in Blackboard and Web
CT, students can search discussions and class documents with a word search.

Course Tools

Course tools are features that help instructors bring course materials together and
manage the student’s use and access of those materials. These tools include course
planning, course managing, course customizing, and course monitoring. Course planning
features provide an initial course layout or structure for material. Course managing
features enable instructors to permit access to course resources and collect information
pertaining to the students’ progress within the course structure. Course customization
allows changing in the structure of the course, including guides and templates for course
materials. Finally, course-monitoring features provide the instructor with information
regarding the usage of course resources by individual students and groups of students.
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Table 5: Administrative Course Tools

Course

Course managing

Course

Course

Blackboard

Web CT

Learning
Space

Planning
Available

along with
links to any
web page

Available
along with
links to any
web page

Available

Available with
grade
management,
group page
creation, and
grade stats
summary for class

Available with
grade
management,
group page
creation, and
grade stats
summary for class

Available through
course
development tools

Customizing
Allows for rapid
revisions of course
material

Allows for easy
revisions through a
“wizard”

Easy to use
customization
allows instructors
to change course
material while
notifying students

monitoring
Available with
student activity
tracking

Track student
activities on site,
track content
page accessibility
and use, and track
online quizzes

Available with
student activity
tracking

The course tools are very important because they regulate an instructor’s ability to
effectively delegate content and assignments to students. These three platforms all have
the ability to do so and are difficult to tell apart on paper. They allow for easy course
planning, course customization, and student monitoring.

Lesson Tools

Lesson tools are those that aid in the development of course materials such as
assignments, tests, and topic supplements. They include instructional designing features,
information presentation features, and testing options. Instructional designing features
help instructors create course documents easily by providing templates for supplements
such as syllabuses or assignments. Information presentation features allow instructors to
format and display course material online. Testing options provide the instructors ability
to assess students’ progress via practice quizzes, tests, and other assignments.
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Table 6: Administrative Lesson Tools

Instructional Design Information Testing
Presentation
Blackboard  Provides templates and  Provides several forms of Provides
requires no HTML presentation, including advanced quiz
knowledge conference tools, single creation,
pages of content, and provides
URL multiple answer
types
Web CT Provides templates for Provides several forms of Uses both
course outlines, presentation, including practice and real
assignments, etc. without conference tools, single quizzes and
HTML pages of content, and exams
‘ URL
Learning Uses the “Media Center” Provides several forms of Uses both
Space to house any needed presentation, including practice and real
resources, also provides  conference tools, single quizzes and
instructional templates pages of content, and exams
without HTML URL

All platforms offer similar features in this category. Each one provides access to
instructional design features, information presentation features, and testing options.
Again, these comparisons do not give us insight into the actual function of the features,
but this is viewed in the user review section of this analysis. Of the three feature types,
Blackboard has the advantage in the testing category. Unlike its counterparts,
Blackboard offers multiple types of test answering, including multiple choice, true/false,
essay, and matching.

Data Tools

Because the VEC is proposed to keep track of students’ progress and school
records, data management tools are very important. Students involved in migration often
times lose their grade level and health records, and a platform that will be able to track
and manage these records with be will make it easier for students enroll in a new school.
Data features include tools for teachers to mark online and tools for administrators to
manage records and track students. Instructors can use marking online features to grade
work a student has done online. The ability to manage records gives administrators and
instructors ways to store and organize student records in order to keep track of them and
their class work. Tracking tools provide facilities for statistical analysis of student data
and the ability to display the progress of individual students within the course.
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Table 7: Administrative Data Tools

Marking Managing Records Analysis and
Online Tracking
Blackboard Available with Available and made available to Supported with
instant students through login and basic statistical
assessment passwords analysis
Available Authenticates users by user name Supported with
Web CT and password, record management  basic statistical

includes maintenance of grades and  analysis
other categories for student records

Learning Supports Database style, provides grade book Unavailable
Space individual and  and student profiles containing
group grading  student background information

In the data feature category, Blackboard and Web CT have the advantage over
Learning Space. All platforms have comparable marking and record management
features, but unlike Blackboard and Web CT, Learning Space does not provide the ability
to analyze and track student data. The ability to do this would greatly add to the VEC
because it would enable it to view a participating student’s progress.

Administration Tools

Administration tools include features that perform the setup and maintenance
tasks of the server as well as the set up of user software so that it works properly with the
server. The facilities are used by both the administrators and the maintenance employees.
These tools include server installation, authorization, registration, resource monitoring,
and crash recovery. Server installation includes software and hardware setup and
installations regarding the services provided by the user. Authorization tools assign
access and other privileges to specific users. Registration tools include online
registration and link to other registration systems. Resource monitoring provides the
facility to display the disk space of a server and computer resources devoted to the
application while it is being used. Finally, crash recovery tools include tools to recover
from hardware failure without losing any data. These features are background features,
but are important to the running capability of a platform.
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Table 8: Administrative Support Tools

Installation  Authorization Registration  Resource Crash
Monitoring  Recovery
Blackboard Setup and Allowed with  Perform Plan and Supported
installation user ID and “batch” user =~ manage
available Login registration hardware
space with
disk quotas
Web CT Available Courses and User Provides disk  Supported
with optional administration registration usage per
technical interface are  unavailable course and
support access student
controlled accounts per
course
Learning Set up and Uses Lotus Automatically . Supported
Space installation ~ Domino to enrolls and Unavailable
available ensure only categorizes
course learners
participants
use it

Administration tools are features that will help the VEC with its running
performance and organization. The three platforms again offer similar features in this
category. Blackboard contains features that cover all categories, while Web CT is
lacking user registration capabilities and Learning Space lacks resource-monitoring
features.

Feature Analysis Conclusion

Because each platform has such similar features, it is very difficult to choose a
platform based on this alone. The feature category that provides the largest amount of
differences in the comparison is the synchronous tools. Within this category, Blackboard
provides the most features. It allows students to chat, both visually and vocally,
communicate over a whiteboard, exchange files, attend classrooms in virtual space, and
browse the internet with an instructor as a virtual field trip. Web CT provides only chat,
file exchange, and white board, while Learning Space provides more but with additional
software purposes.

The VEC could benefit greatly from having an abundance of real time
communication tools available to a Puerto Rican student. They will allow them to speak
with other students personally, sharing ideas and topics of interest easily and safely. The
ability to host virtual classrooms will also be important. As the VEC grows and offers
more options to migrating students, specifically accredited courses, it will be able to hold
virtual classes and field trips throughout the internet. This asset could make learning
online more interesting and place students in a more personal atmosphere, rather than
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merely providing them with assignments to do. Blackboard’s ability to do this gives it an
advantage over the other platforms.

Platform Licensing Costs
Because there are limited funding resources for the VEC, it is important to
incorporate licensing costs in our platform search and decision. We want to recommend
the platform that offers the best solution for the VEC’s need for organization and
resources, but also the platform that effectively provides this solution within a reasonable
price range.
e Blackboard 5 Level 1:
Offerings:
- Unlimited courses
- Unlimited users
- Free upgrades, patches, and updates
- Unlimited email and phone support for 2 system administrators
Price: $15,000 annually per named institution per server per year

e Web CT Standard Academic License
Offerings:
- A pedagogically sound course platform
- No features for enhanced scaling or integration with campus systems.
Price: $5,000 annually per named institution per server per year
e Web CT Campus Edition Academic License
Offerings:
- Includes all of the WebCT teaching and learning tools
- Enhanced scaling and integration with campus systems.
Price: $15,000 annually per named institution per server per year if
participants are fewer than 4000 students

e Lotus Learning Space 4.0 Collaboration
Offerings:

- Includes administrative and self-directed learning features, the
collaborative learning experiences of discussions, awareness and live
virtual classrooms

Price: Information Unavailable

The three platforms all come at similar licensing prices. Web CT offers a less
expensive version of its platform, but it comes without any scaling possibilities, a feature
that the VEC will need if it is to grow increasingly developed with more student
involvement. An advantage can be noticed in Blackboard’s Level One offerings because
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it does not have a limit on student participation, while the other platforms set limits of
student accounts that can only be increased with an increase in price.

Platform Hardware Requirements

Each of the three companies, Blackboard, WebCT, and Lotus, provided us with
minimum suggested hardware requirements for their respective products. In the table
below, the hardware specifications for of each of the three software platforms are listed
as machine configuration, minimum processor speed, and minimum required RAM and
disk space.

Table 11: Minimum Suggested Hardware Requirements

Disk
Platform Configuration Min. Speed RAM Space

Blackboard 5 Level 1 1 Machine Pentium III >500MHz 512 MB—-1GB 9-50GB

WebCT 1 Machine Pentium III >550MHz 256 MB >500 MB

Lotus Learning Space

4.0 Collaboration 1 Machine Pentium III >500MHz 256 MB >200 MB

From the information listed in the Table 11, we have observed that Blackboard is
a larger install than the other software platforms. Additionally, Blackboard requires a
greater amount of disk space for each user.

Blackboard Hardware Cost Evaluation

Our decision to use Blackboard 5 at License Level One is explained in our
recommendations section. This decision shaped our hardware selection and cost analysis,
as relevant data was specific to the Blackboard 5 Level One software platform.
Blackboard provided an outline of minimum suggested hardware requirements for
operating License Level One. We followed these suggested requirements when
gathering hardware recommendations from leading manufacturers. These requirements
are shown in Table 12.
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Table I: Blackboard 5 License Level One Minimum Hardware Requirements

Red Hat Linux 5.x*, 6.x Windows NT 4.0 SP 4, Windows 2000
Server, Advanced Server, and Data
Center Server

Cane Machine Conhigural on Cre Machice Configersation

* 1o 2 - Pertiurm 11 500 MEz or graater 110 2 - Penlium 1 900 MHz or grealar

G2 B g D2 HAR 12 %2 e 1 GB HAN
203 e 50 G3 disk space g 5B o b0 5
IRySTIL database and Apacrs weh ticrosclt SGL Sarver & catabase wite
cpyir bndlod! SE1 SP2 [nat bundled)

tdicrosclt inlernet Inforrnation Server (11S)
405 (e oundied )

VY SOOL sl Apachie not supportaed

*Source: Blackboard 5 Minimum/ Suggested Hardware Requirements, 2000.

B 1l sk space

While these hardware requirements provided sufficient starting point for selecting
a system, a choice was to be made between Red Hat Linux and a Windows-based
operating system. Our research revealed many Linux supporters advocating its many
advantages over Windows-based OS. There are several strong arguments backing Linux
in the dozens ol comparison publications. First. Linux is frec. Compared to the
thousands of dollars that may be spent licensing Windows-based OS, a cost of zero
dollars is rather appealing. This becomes a greater concern as upgrades for Windows-
based OS are almost as expensive as the full product (htep://www.jimmo.conv/Linux-
NT_Debate/ Cost_Comparison.html, 4/1/01).  Second. Windows-based OS limit the
number of uscrs. Inorder to add more users. a provider must upgrade the client licenses,
which adds to costs. Linux allows access for any number of users. Third, Linux enables
the user to restart or quit a specific application that is expericncing problems without the
need to restart the computer itsell (http://ban.joh.cam.ac.uk/~dhm23/webiest/, 4/1/01).

Linux. however, is not without its drawbacks. The software takes longer to
become prolicient. as commands are often obscure.  Also, group and user names are
limited in length and structure. There is often a need to create cryptic names
(http:/fwww . jimmo.com/Linux-NT_Debate/Configurability.html, 4/20/01).  Fortunately,
these drawbacks bear little influence on the VEC, because we predict a maximum of only
200 users. Morcover, as we will discuss later. the soltware will be managed by outside
prolessionals who will already claim proficiency with Linux.

Finally. it can be observed in the table below that Linux accounts for the largest
sharc of the internet, more than any other operating system. Commercial versions ol
Linux totaled 28.5% ol the market in January ol 1999, Furthermore, Unix-based OS
represented 71.4% of the internet, while Windows-based OS accounted for only 24.4%.
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Table 2: Internet Operating System Count for January 1999

% of % of
2 O o A o

Linux 223441  276% 2687093 285% +0.9%
oy Windows 1anTOR 7 E 24518 ‘j. a, ooy
Nt 10726 236% 245184 244%  +08%
3 Solaris/Sun0S 109579  135% 178350 17.7%  +4.2%
4 BSD Family 170228 21.0% 150961 150% -5.0%
5 IRIX 43987 54% 52941 53% -60%
B. Al 15132 19% 17382 1.7%  -0.2%
7. Mac/Apple 15929 20% 16170 1.6%  0.4%
. ﬁﬁ:'a:tm 4242 D5% 12848 13%  +0.8%
9 HPUX 13530 17% 10416 10%  07%
10, Diigital U 4322 0B% S116  05%  -01%
E SCO UNIX I3WE  04% W8T 04%  00%
12 Ploesel] fetwara 2T [ 3% SEAE 4% Hl 1%,

¥Source: LinuxWorld. Why is Microsoft Worrying About Linux?. 3/24/99.

The combination ol all reasons stated above led us to choose Linux as the operating
system to run the VECs server.

Our next analysis was to determine the appropriate hardware to cost-cttectively
meet the needs of Blackboard Level One. A number of choices were to be made
regarding the allowable range in hardware performance. For example., Blackboard
broadly suggested 512 MB to 1GB RAM. We consulted representatives at Compaq and
Dell for advice in matching the needs of the VEC with the appropriate hardware. [t
should be noted that Compaq connected us to Computer Link for their recommendation.
The systems that were recommended (o us allow for future configuration and upgrades as
the needs ol the VEC may expand to demand greater performance. The hardware
rccommendations are as follows.

47



Compagq (Computer Link) representative Jonathan Hartz:

Compaq ProLiant DL360 Intel® Pentium® IIT 800MHz/133 Rack Model Intel®
e 768MB Total SDRAM 133MHz (2x128, 1x512)

Wide Ultra2/Ultra3 Hot Plug Drive Bays (2x1") - Included

Integrated Smart Array Controller Module - Included

RAID 0 setting

18.2GB Pluggable Universal Ultra2 SCSI Hard Drive 7200rpm (1")

Compaq S510 Color Monitor (15 Inch, Opal, Standard Series)

1.44MB Floppy Disk Drive - Included

High Speed IDE Low Profile CD-ROM

(2) NC3163 PCI 10/100 WOL - Embedded

Red Hat Linux 7.0, Intel Standard

SmartStart & Compaq Insight Manager

Standard Quick Deployment Rails

Compagq 3-Year Limited Warranty

$4,359.00 Configured Price

$124.80/Month  48-Month Lease

From Dell representative (name unknown):
PowerApp.Web 120 Pentium II1 866MHz w/256K Cache, Linux Solution
e Single Processor
e 512MB SDRAM, 2 DIMMs
e Standard Windows Keyboard
e No Monitor Option
e 18GB Ultra3, 1 IN, 10K RPM, SCSI Hard Drive
e 3.5 Inch, 1.44MB Floppy Disk Drive
Logitech System Mouse
Dual On-Board NICS Only
24X IDE CD ROM
Add-In Raid Card, RAID 0
1U Dell 24U/42U Rack Kit
e Red Hat Linux 7.0, Intel Standard
e 3Yrs Parts & Labor (Next Business Day)
e Wang Svr Basic Setup
$2,682.00 Configured Price
$74/Month  48-Month Lease

Before we make a final selection concerning the recommended hardware, we
must consider whether our system should be hosted by HACI or a hosting-company such
as DellHost" or Dialtone Internet. For our needs, hosting costs range from $150/Month
to $800/Month. The prices associated with the recommended hardware listed above
assume that the system is hosted by HACI. The lease prices listed above will adjust in
the event that we outsource our hosting needs. We have selected the following dedicated
servers, detailed below, from DellHost’s" product line. These configurations were
selected based on the hardware requirements that we have received from Blackboard and
past hardware recommendations from Dell. It should be noted that the D-3100 must be
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upgraded to 512 MB RAM, in order to meet the hardware requirements provided by
Blackboard.

Figure |: Suitable DellHost"™ Server Options

Basic D-3100
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per month
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Enhanced D-3200
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Source: Dellllost ™ Dedicated Powerlidge  Solutions. www.dellhost.com, 2001
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To appropriately meet the needs of the VEC as a growing community, DellHost

offers upgrades to the above-listed PowerEdge  configurations. These available
hardware upgrades provide the dedicated solutions a flexible range of performance
capabilities.

Hardware Upgrades £

omponent Sepvel Type

Table |: DellHost™ PowerEdge'™ Hardware Upgrades

r | GE FAN Bl
! G 00 Mot
Hoiul BT 45 nbdntl

Source: DellHost™ Dedicated PowerEdge™ Solutions. www.dellhost.com. 2001

~ ~ . N (R}l . . ~ .
Standard features of the Dedicated PowerEdge  Solutions include the following:

Dedicated 21 GB transfer per month (metered)

99.9% Site Uptime guarantee

Server Hardware Mainicnance

Basic Monitoring

24/7 On Stafl Data Center Coverage. on site network monitoring and support
Windows NT 4.0, Windows 2000 Server, and Red Hat Linux 7.0 supported
Up to 8 IP Addresses upon request

Server Rack Space

System Administration”

Physical Security, Power, Climate Control

Supported web servers: 1S 3.0.4.0 and Apache

Dedicated use of Dell PowerEdge Server

“Server Administration - Includes initial operating system installation and configuration. web server
software, and any supported software upgrades or service patches. not including any associated
upgrades.

Because our server will be used to run Blackboard 5 License Level One, it is important
that DellHost™ provides satistactory support for this application. DellHost's™ policy on
supporting third-party software installed on its systems states that DellHost™ will
upholding the following responsibilitics: proper installation of software. proper operation
ol softwarce running on the specilic machine. correct locations of configuration files,
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software updates, and other configuration issues (DellHost ™" Dedicated PowerEdge"
Solutions, 2001). Because system management responsibilities do not have to be
performed on-site, it is not necessary for the system to be physically accessible to the
system manager. It is therefore both feasible and acceptable for DellHost™ to maintain
the VEC onsite from a system administration standpoint while a VEC system manager
performs application management tasks from any given location.

We received the following hardware/hosting recommendation from Dialtone
Internet rep