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Duración: 30 horas.

Instructor: Dr. Jorge Luis Romeu

Modalidad: Presencial en Xalapa y por videoconferencia en las regiones universitarias.
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Justificación

       Uno de los grandes retos de la educación superior, es la transformación del sistema  utilizado en forma cerrada, en donde la figura central ha sido el maestro, a uno que nace como respuesta a la necesidad de un nuevo paradigma en educación, un Modelo Flexible orientado en la forma de dirigir el aprendizaje, de una manera significativa y permanente, en los estudiantes,  de forma integral y armónica, en los ámbitos: Intelectual, humano, social y profesional. 

       Ante tal situación, es de vital importancia fortalecer y enriquecer la formación y actualización de los profesores en los nuevos enfoques pedagógicos y en aquellos ambientes de aprendizaje que faciliten el acceso al conocimiento, la investigación, la gestión y la divulgación.

      Por lo anterior se requiere  vencer resistencias y atravesar  la barrera del uso de la tecnología en la educación, sensibilizar al académico de la importancia de romper esquemas, “actualizarse o morir” como reza un viejo refrán, recordemos las sabias palabras de Albert Einstein que decía “ Si buscas resultados distintos, no hagas siempre lo mismo”. 

Por tal motivo el taller de Modalidades Actuales en Educación tiene el propósito de informar e involucrar a los académicos en las nuevas tendencias en educación que les permita realizar su labor docente de una manera eficaz hacia una educación flexible centrada en el estudiante.

Objetivo General

      Que los participantes identifiquen las modalidades educativas actuales para la incorporación y aplicación en su práctica docente, como parte de un proceso de actualización permanente de desarrollo académico en la Universidad Veracruzana.

Objetivos específicos

· Reflexionar  sobre la importancia de romper esquemas e incursionar en el uso de la tecnología educativa aplicada en la educación.

· Identificarán las características, ventajas y desventajas de la Educación a Distancia,  uso y aplicación de Internet en la educación para su futura aplicación.

· Identificarán las características  y dimensiones del aprendizaje cooperativo y en grupos enmarcado en un modelo flexible de educación superior.

· Reflexionarán sobre la importancia del perfil y funciones del maestro como gestor de cambio en los estudiantes dentro de un modelo flexible.

· Analizarán las modalidades actuales en la educación para su adaptación, incorporación ,aplicación y compromiso en nuestra universidad.

Contenido Temático

1. Sesión.  La Educación Presencial e Infusión de tecnología.

2. Sesión.  Educación a Distancia, Red/Internet en la Educación.

                                      Características, ventajas y desventajas.

3. Sesión. Aprendizaje Cooperativo en Grupos y por Proyectos    

                   Contextuales.

4. Sesión. La Educación Flexible, Aprendizaje y Administración de Cursos.
              Perfil y funciones del maestro.

              Perfil y funciones del estudiante.

5. Sesión. Cierre del Taller y presentaciones finales.

Metodología de Trabajo

Se sugiere estrategias de exposición del instructor al inicio de cada sesión, enlace e interacción dirigida a las regiones universitarias, para aclaración de dudas y comentarios referentes a la temática tratada, así como actividades que propicien la  participación y reflexión sobre las nuevas tendencias educativas. Al final se realizará una presentación como evidencia de aprendizaje del curso.

Evaluación

La evaluación y acreditación del curso se realizará a través de criterios de asistencia, y participación en los ejercicios y actividades extrasesión, complementados por un trabajo final sobre la importancia de la inclusión de nuevas modalidades educativas en la Universidad Veracruzana.
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Abstract

Technology infusion and new pedagogical methods create an extra load on the faculty that introduces them. However, course administration techniques, that enhance the instructor's working capabilities to cope with this extra load, are seldom provided. This sometimes leads to failures in faculty development efforts. In this paper, we discuss real life experiences in teaching technology infusion and modern pedagogical methodology while also including course administration techniques. We present such experiences in Third World institutions where, due to economic and infrastructure limitations, tools such as Course Administration Software cannot be used. We instead substitute them with standard software tools, which are then integrated with modern pedagogical and technical principles, into our entire teaching approach. Examples and results are presented.

Introduction and Background

There are ubiquitous ongoing efforts, these days, to introduce new pedagogical methods and new technology in the classroom. These efforts are taking place worldwide: both in affluent and advanced countries such as the US and in Third World ones in Asia, Africa and Latin America. In these latter ones, however, the infrastructure and the economic power of educational institutions are much lower. But in all, we are facing a common and crucial problem: helping the instructor cope with the new methodology and technology! 

The educator, it is good to remember and recognize, is also a human being. As such, educators have a life including spouses, children, friends and a career development to pursue. Educators also have legitimate time-consuming needs and obligations outside school, such as car and home maintenance and personal time for leisure and sleep.

However, technology infusion and the implementation of new pedagogic methods take additional time from the instructor. And, since the day has still 24 hours, the introduction of such new activities becomes a "zero-sum game" situation. Failure to recognize and solve this problem is a sure receipt for failure, and induces a host of negative attitudes.

Some overwhelmed instructors, for example, burn out and abandon, in frustration, the new practices, becoming instead walking Ads about the negative effects of technology infusion in the curriculum. Others, end up paying lip service to such new technological developments, carrying them out with no real commitment. Yet others endure these overloads just long enough to obtain the necessary experience to move on to other positions, where the use of technology is better recognized, supported and rewarded, to the detriment of the home institution who provided the initial training.

In this paper we discuss a fourth, more positive, scenario: the inclusion of Course Management System (CMS) activities and principles  to help the educator cope with technology infusion. Under such scenario, faculty development activities still provide instruction on the use of new pedagogical methods and on infusion of technology into their subjects. But, at the same time, faculty is taught new approaches to classroom and course administration, something that changes radically with this new technology and pedagogy and, thus, requires radically different classroom techniques.

This author has developed such combined approaches during many years of teaching development workshops to science and math faculty in Spain, Mexico, Venezuela and Cuba. In affluent countries such as the US, there exist course administration software such as TopClass, WebCT and Angel. But such solution is seldom available in less affluent ones, for this carries very high acquisition, maintenance and training costs.

In the remaining of this paper we overview some issues in CMS

implementation, then we overview the material covered in our faculty development workshops and discuss how we integrate them with course management practices. Finally, we overview some general, systemic principles of course administration that we introduce and discuss in our faculty workshops, derived from our practical experiences in these activities.

Course Management (CM) and its Systems (CMS) Software CM has been defined as the process of developing, managing and delivering information related to a specific course; and CMS as the applications, processes and other required infrastructure designed to facilitate CM (1). In spite of the fact that, nowhere in these definitions it is stated that CM/CMS are restricted to Distance Learning, it is here that it is most widely used. This is perhaps due to the physical separation between teacher and students that make CMS an almost mandatory component of such mode of instruction.

The main features of most CMS software packages (2, 3 and 4) include:

(i) continuous and direct communications facilities between instructor and students (mostly via email/internet), (ii) electronic delivery of class materials between both, instructor and students (also via email/internet), (iii) direct communications facilities between students (via email/chat rooms), (iv) automated student testing, grading and accounting procedures and (v) software tools for developing curriculum and class materials.

These course administration functions have always existed way before "technology infusion" just like technology existed way before the PC revolution (e.g. the overhead projector, white board and ditto machine were big technological advances in their time). We just have to update them and take advantage of the new technologies and pedagogical methods we are introducing, for these purposes too.

Acquiring CMS software, however, is expensive. In addition, maintaining it, training the instructors in their use and providing the necessary technical support is an additional burden, both for the institution as well as for those instructors using it (5, 6, 7). And if this poses some difficulties in the First World, the reader may imagine how much more difficult will it be in the Second and Third Worlds. There, some of these licenses cost the equivalent of the annual salary of several full-time faculty and, in addition to these costs, we face serious infrastructure deficiencies.

Consider the problem of the HW/SW infrastructure. The academic computer system may be already heavily taxed with regular administrative functions as well as with basic instruction (programming courses, statistical software, etc.). Operating systems may be incompatible with the modern CMS systems. Computer accessibility, both for faculty and for students, may make the email communication extremely difficult. Scarcity of laptops and modems, unreliable phone connections, electrical shortages, etc. may force faculty to spend an unreasonable time in their work place, in order to develop class material and answer email -since they cannot work from their homes.

Many of these same problems were confronted by this author in his SUNY institution, in the mid 1980s, and still exist in many Third World countries today, severely constraining their use of technology. This author builds on his own solutions to cope with the above problems, when suggesting course management functions in such environments.

In addition, there is the human cost involved in implementing the new methods.  And this one is common both to developed as well as to developing countries. We are talking about the training that Instructors need to use the CMS software, which is additional to the training required to implement all other pedagogical innovations. This complicates matters further by placing a dilemma: do we want a communications specialist or an educator that is competent and up-to-date in his or her content matter subject?

In this paper, we argue that CM should be a standard component of any serious effort in technology infusion and innovation of pedagogical methods. This will help avoid the burning-out of the instructor and the corresponding erosion of the improvements introduced. For, since the newly acquired techniques overburden the instructor we should, along with them, provide techniques to compensate for the extra work. This way, we are insuring that faculty really adopt such technology and pedagogical methods.

Workshop Content and Course Management

This author regularly teaches faculty development workshops (8, 9, 10 and 11) on applications of technology and modern pedagogical methods (12 ,13, 14) in statistics, engineering and sciences. He teaches them in small provincial institutions of developing countries, where many of the above-mentioned infrastructure problems are ubiquitous.

Our workshops cover three areas. First, we discuss the use of specialized software (e.g. statistical, such as Minitab; simulation, such as GPSS) in the teaching of statistics, operations research, management and business courses -but also in sciences in general  such as physics, chemistry and biology. Secondly, we discuss modern pedagogical methods that allow the instructor to develop a student-centered teaching approach, using techniques such as group learning, team projects and contextual work.

These new methods, however, are difficult to implement using old class management tools. So our third workshop element consists of course administration techniques. And, since we do not want to teach CMS systems that these institutions will not be able to afford (it is difficult enough for them to acquire Minitab or GPSS licenses) we work with the tools they

have. These are, in most cases, the standard Microsoft Office package tools (Word, Excel, PowerPoint, Outlook, Explorer). We show how to substitute with them the above mentioned CMS course management functions, taking advantage of the same pedagogic techniques we are introducing. 
We base our workshops in the following principles: (i) back to basics (using Microsoft Office), (ii) design/plan ahead, (iii) reuse, (iv) reduce (overhead), (v) multiply the use (cooperative and team work among faculty), (vi) integrate your work, whenever possible and (vii) reward (your faculty). 
We implement such principles in the following way:

1. An often forgotten but basic skill is typing. Tools with which to build most of our classroom material can be found in today's ubiquitous Microsoft Office, which has become a standard in any PC. But their use require intensive typing. A good typist can answer several emails per minute, or write a lengthy technical explanation in a Word doc file and post it in a Web Page. A good typist can prepare a PowerPoint presentation or a class grade book faster than by hand. If the faculty is not up to speed in these skills, we begin by strongly suggesting they dedicate a serious effort to master them, and exhort the institution to support this effort.

2. Ad-hoc work is a sure recipe for both, extra work and poor results. In our workshops we stress planning and design of all curriculum activities, but with a systemic approach. Start by stating the course objectives and how you plan to achieve them. Then take a look at the textbook and the course length and design accordingly. Prioritize and keep it simple (do not overburden the students or the curriculum). Then, think about how does one's course integrate with all the others in the general curriculum. Are there overlaps that can be eliminated? Are there voids that need to be filled? Then design each class (top-down approach). Use a computer to develop as much (if not all) class and curriculum materials and do so in short, complete, stand-alone modules. Organize your module files in a hierarchical library and keep a good index of the material developed. 
3. Reuse as much material as you can, by developing them modularly. This is why you use a computer, files and integrated software instead of hand notes. For example, prepare a statistics module on confidence intervals that contains the explanation, a numerical example and a (solved) exercise for the students. We can then use this material in many courses: in general statistics, in regression or design of experiments, business, in psychology or biology, etc.). Create a library with your files.

4. Reduce your overhead whenever possible. If you find that three students ask the same question, write a file with the answer and an example and send/post it for all the class. This is why you use email and Internet. Create a FAQ file with the student questions and your answers and send it out or post it before each class (and avoid 50% of your office hour questions). Delegate: interact with the group leaders and let these, interact with their group members. This is an advantage of using group learning techniques.

5. Latin American faculty is gregarious and sharing. A library of materials, for the entire department, can be created and shared, operating in the same manner as a cooperative or credit union. Any faculty that contributes some material acquires the right to use the other existing library material. This approach reduces much overhead and duplication, creates healthy faculty interaction and fosters team-teaching 

6. Integrate your work; always take a system approach. When using group learning, for example, trade breadth by depth. Instead of repeating five times the same thing, tell it once to a group of five and do so more extensively. Have groups work on different but related topics and then have them present their material in class. Students love it, and will love you, too. Combine Excel-PowerPoint-Word-Outlook-Explorer in an integrated fashion. If you are using specialized software such as Minitab, collect your examples in a LIS file and post or email them with your comments and graphs. Pass down secondary class activities in form of Macros that students can execute. This helps them keep one difficulty at a time and to zero-in into the specific class topic.

7. Reward your faculty. This I state in my very first workshop session, which is always attended by the institution's Dean or Provost. It does not always mean to raise salaries -which is also OK. A faster computer, needed software, student grader or TA, lighter load, a public recognition in the form of a diploma, public mention, etc. can do wonders to raise faculty morale and work spirit -in the same way that lack thereof can destroy it. This Hispanic author suffered such lack of recognition and reward, first hand, and has observed its result in other colleagues. It lead us to take early retirement and others, to leave the institution or give up in frustration.

It becomes evident that, by implementing the above mentioned seven principles (whatever the specific material our workshop is covering) we will also be implementing the mentioned five main functions of a CMS. 

Only, now with our own tools:

(i) Communications instructor-students (via email/internet): the most important factor in class delivery, is reinforced by email, internet, bulletin board, phone, fax, mail, etc., according to existing possibilities (possibly a good mix). The medium is not as relevant as is having actual, active, open communication at all times.

(ii) Electronic delivery of materials between instructor and students:

even when few terminals are available and email/internet exchanges are reduced, this bottleneck can be alleviated via working in teams.

Communicate to-from students via the group leader and considerably reduce traffic volume. This practice also enhances cooperation among students.

The professional of the XXI Century will interact intensively and work in teams, and this is an excellent training for it.

(iii) Communications between students (via email/chat rooms): enhancing group and student interaction is a goal in itself. If email is not available due to technological constraints, achieve interaction via phone, fax, public access files, etc. Organize student work by groups and reward them for it. We all like to be recognized for our good work. Teamwork, under our approach, only gives the students the right to take the individual exams, which yield over 50% of their final grade. Students soon verify that lazy group members will not get the same final grade as hard-working ones. In addition, groups function autonomously and democratically. So groups can expel those students that are either disruptive or do no want to work.

(iv) Automatic student grading and accounting procedures: use Excel spreadsheets and other grading software. Give short tests often; use computer-graded or multiple parts and multiple choice. Prepare word process files and combine questions from past tests. Also, include team presentations, projects and other in-depth collective work in your grading scheme and use it to extend learning. Ask questions to different group members, during their class presentations; this uncovers who did the work and encourages participation. Survive grading! 
(v) Curriculum and class materials developing tools: combine all Microsoft Office software to create appealing and reusable modules of class preparations, labs, tests, etc. Share them with other faculty that share with you. If you don't have Microsoft, find out what equivalent software your operating system supports, learn it and use it in the same way explained above. Be resourceful.

We have taught many workshops in Spain and Latin America, using the above-mentioned principles. We have done so both, in small, provincial and poorly endowed institutions and in internationally recognized ones, with computer facilities comparable to those of their American counterparts. We have even taught to entire university systems, though their distance learning facilities. We have always found eager, interested and receptive faculty that has later implemented these educational principles in their classrooms. Several of these experiences have then been assessed (15, 16) and found to work well. 
Summary and Conclusions

The faculty development experiences discussed in the present paper have been successful in more than one way. Firstly, the Juarez Lincoln Marti International Education Project, through which this writer teaches most of his workshops abroad, has more demands for faculty development courses than it can currently meet. 

In the recent past, we have obtained a Speaker Specialist Grant from the Department of State, to teach such workshops in Mexico. From this experience, we have devised an ingenious work plan, by which we go abroad to teach a long workshop in an endowed institution that can transport us. And once there, we teach a second, shorter course in a smaller, less endowed institution on a much lower overhead. With this approach we have been able to serve several additional provincial universities and to train dozens of their faculty in the new technologies and methodologies mentioned above, with good results.

Finally, we teach such workshops in the vernacular language (Spanish) at a very low cost for the receiving institution, since we are a service-oriented and not a for-profit Project. After the workshop, we create a follow-up link that can take one of several forms. We may create an email list and periodically communicate with the faculty through the workshops leaders (counterparts that worked with us as class assistants and remain as team leaders and communications interfaces). Or, at better-endowed institutions, an Internet Forum can be set up, where faculty can directly communicate with us, tell us about their progress and problems and keep up with any further development.

That the Juarez-Lincoln-Marti Project continues teaching such course administration faculty development workshops and has a growing following is not only our greatest reward and pride, but the best assessment of the success of the methods employed.
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ABSTRACT

At present, there are several efforts, governmental and private, in the US and abroad, to establish courses accross internacional borders.  One well known such effort is FIPSE's Mobility Program, that sponsors the integration of multiple institutions in Canada, Mexico and the US to exchange students.  Several universities in the US and abroad, e.g.  SUNY in New York and ITESM in Mexico, have started using the Internet to teach courses, beyond and accross international boundaries.  There exist, however, many and serious problems to be resolved in this area.  The objective of this Panel is, precisely, to discuss some of the problems involved when faculty and students from different countries, with more than one language, are teaching such courses using the Internet.  The discussants, who have actively participated in such efforts, will address:  (i) mutual advantages/disadvantages affecting participating faculty, students and institutions; (ii) legal/administrative problems involved in this issues; (iii) technical/logistic problems involved; (iv) some proponed solutions to these problems; (v) proposed steps to encourage these efforts, internationally; (vi) existing and impending experiences in this area and (vii) other topics and problems, dealing with teaching courses accross international borders using languages and the Internet, that the Panel proposes.  Open and frank discussion of these issues, by the audience, will follow the exposition.

INTRODUCTION

Higher Education is experiencing drastic changes these days driven by the drastic changes that society is experimenting.  For example, new teaching approaches and methods are constantly appearing.  They are brought about not only by the technological advances, but also by the new student needs, profiles, demographics and economics, among other social changes.  And they are encouraged by leading organizations in the field (e.g. FIPSE) who seek to implement, in this area, similar advances as those implemented in other socioeconomic fields, to increase productivity and decrease costs.

One of these drastic changes is the introduction of the Internet as a teaching tool.  It allows the instructor to Project him/herself beyond the classroom walls.  And it allows students to participate in courses that take place far away, or at times when they are performing other activities.  As a result, an                                                                 Page 2 entire new cohort of non-traditional students are taking full advantage of higher education:  the concept of "university without walls" has really taken off.  Consequently, new universities are being created on the concept of Distance Learning education.  And old ones are now including whole divisions that deal with this new area.

But Distance Learning opens yet another area of great interest: international education.  In the past, students had to travel abroad to interact and study with foreign professors and peer students.  Today, this is also possible from the student's home Campus via the Internet and the World Wide Web.  Today, there are many institutions who are already cooperating to teach joint courses within the country.  And there are already some pioneering institutions that are also starting to teach courses across international boundaries.  In these courses, students of different countries, using class materials produced by faculty of different nationalities, who teach the course from different places, are already working together. 
For example, here in SUNY, several faculty are already using the Web to teach or to exchange information across the border.  We have Web Sites such as FLTEACH, that have support material accessible by language teachers all over the country.  And we have projects in telecommunications between the University Center in Albany and the university in Sofia, Bulgaria.  And we have projects in support of Languages Accross the Curriculum.  Several of these project leaders have been invited to attend this panel and are expected to participate in it. In addition, several of our Mexican scholars to CIT98 will share their experiences in the area.  Mexican institutions have been developing Distance Learning accross boundaries, too.  ITESO, a Mexican university in Guadalajara, is teaching courses with the University of North Texas and ITESM, in Monterrey, started last Fall teaching graduate courses in education, for students in several Latin American countries, via their new "virtual university".

However, if one finds many problems when developing a course through the Internet in one's own institution, or between institutions within one's own country, one encounters many more when doing so across international borders.  The objective of  this Panel is to present and discuss some of these problems and to provide a point of departure for encouraging SUNY faculty to work on, and to find solutions to them. 
PROBLEMS AND SOLUTIONS

The first problem encountered when organizing and developing a Web course    across borders is that of finding mutual advantages and minimizing mutual disadvantages for the interested parties. These parties are three:  the participating instructors, students and academic institutions.  There must be a net gain for each and everyone of these participants, in order for the distance                                                                 Page 3   learning project to succeed and prevail.

In addition to the intellectual challenge and the new knowledge involved, faculty must be able to obtain credit for the time invested in developing and teaching these courses.  This may be particularly difficult since their respective institutions may have different accounting systems for faculty time, different teaching loads, different teaching levels, etc.  The Institutions that will provide credit for faculty time as well as for student learning may find it difficult to do so, if they do not have a way of obtaining resources (money) to cover the expenses for salaries, technology, supplies and other support materials.  Finally, students from different countries, with different standards of living, different currencies, different economies, may not be able to pay the same level of tuition and expenses for their study, creating a difficult situation of inequality vs. duress.

The second problem that arises in developing such international courses is that of dealing with legal and administrative concerns.  Courses created and taught in the different countries will be subject to their respective laws.  These, however, may vary widely as widely vary for example, copyright laws.  Permission to use some materials in one country may not be required in another, or viceversa.  However, since students are taking part in all of them, such issues must be first resolved. Administrative procedures to resolve such issues may also vary extensively and protocols to attack and solve them may not be the same everywhere, either.  In addition, there may be language differences that may complicate and obscure even further the issues.  However, the use of different languages may well be at the center of the nature and desirability of teaching such international courses, in the first place. 
A third issue of concern is the infrastructure and logistic support.  In addition to the Web and Internet, Distance Learning also requires the use of other more traditional means of communications such as phone, FAX, mail and land transportation. These may differ in type, quality, availability, cost, reliability, etc.  Imagine a final exam to be taken simultaneously in four countries and, in one of them, phone lines

are down and no faxes operate that day.

CONCLUSIONS

These are only a small set of problems, among the many that exist and that will be discussed in this session.  The Panelists will bring to this meeting their working experiences in their different fields, implementing these distance learning techniques.  Along with the problems, the Panelists will also provide the working solutions they have implemented in their work, to cope with these problems and succeed.

The objective of this Panel is to engage faculty in the activity of teaching across borders.  We believe that this is an   Page 4 invaluable first step to encourage many more students to participate in international education.  Students who are learning a second language will find strong incentives in taking, in their own Campuses, courses taught in these new languages, on content related to their academic interest.  And they will also find strong interest in interacting with people, from the countries that speak this new language.

Once such international interest is established, the next logical step for these students is to take a semester abroad.  It will now be so much more productive, with their stronger knowledge of the language and of the people, acquired through the Distance Learning course.  Finally, these students would then become resources, in the corresponding visiting Campuses, for students there who would be learning their language, in the technical sense that resources are established in language programs such as SUNY Binghamton's LxC.

We believe that this is going to be the future trend in international.  We also believe that those organizations who take the lead in this direction will benefit most.  If this premise is correct, then the concern will be about (i) how to direct our efforts to position ourselves and our institutions to better achieve this goal and about (ii) what steps to take to start moving toward it.  We trust this Panel will provide some answers in this direction.
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Introducción y Motivación. 

Este trabajo presenta una propuesta para la formación de profesionales internacionales Latino Americanos. Definimos este tipo de profesionales como aquellos capaces de (i) interactuar con sus colegas de otros países en proyectos supranacionales, o de trabajar dentro de su profesión en otros países iberoamericanos (ii) sin necesidad de pasar un periodo de adaptación. Los profesionales internacionales pueden realizar estas tareas porque poseen un núcleo de formación académica similar a la de sus contrapartes de otros países y un sólido conocimiento de la idiosincrasia y de la situación económica y social internacional que les permite establecer una rápida empatia. 

La creación de tales profesionales en América Latina ayudaría a (i) fortalecer la economía regional y (ii) a obtener una posición mas competitiva respecto a la globalizacion. Además, tales profesionales podrían también (iii) contribuir a lograr gobiernos mas estables y democráticos en sus respectivos países así como a (iv) estrechar el contacto entre los pueblos Iberoamericanos. 

La necesidad económica para la creación de tal tipo de profesional es evidente. La economía mundial se integra cada vez mas (e.g. TLC, Mercosur, CEE, APIC). Y las actividades de las transnacionales hacen necesario el desarrollar trabajos profesionales a través de las fronteras. Además, los avances tecnológicos (comunicación por satélite, fax, celulares), educacionales (enseñanza a distancia) y computacionales (Internet, laptops, pentiums) hacen que el trabajo internacional y multidiciplinario no sea ya solo factible sino económicamente muy ventajoso. 

Las necesidades políticas son tal vez menos evidentes pero no menos imperiosas. El aislamiento político y económico de Latinoamérica, durante la época de las dictaduras militares, ha resultado en falta de competitividad entre muchas empresas regionales. Esto ha contribuido a que sus niveles técnicos y administrativos bajasen, funcionando muchas veces con gerencias eminentemente políticas, poco preparadas técnicamente, pero cuya lealtad al gobierno era incuestionable. El aislamiento profesional resultante solo contribuye a perpetuar tales estructuras arcaicas e ineficientes. Por tanto, propiciando la formación de profesionales internacionales, preparados para trabajar con colegas de otros países, contribuiríamos también a terminar con la deficitaria estructura administrativa que nos hace poco competitivos internacionalmente. 

Esbozo de la Propuesta 

Nuestra propuesta se compone de dos partes: primero, la creación de un plan de estudios universitarios y segundo, el desarrollo de un plan de actualización para profesionales en ejercicio. Ambos planes utilizarían los modernos medios de comunicación y educación arriba mencionados, buscando formar profesionales que posean las siguientes cualidades: (i) nivel educacional similar, (ii) un conjunto similar de materias de estudio (core), (iii) vocabulario técnico similar, o al menos compatible, (iv) conocimiento de las instituciones regionales económicas, políticas y sociales y (v) conocimiento de las organizaciones profesionales en otros países de Iberoamérica. Además, se fomentaría el establecimiento de (vi) amplios medios de contacto entre profesionales en ejercicio y entre sus organizaciones nacionales y de (vii) estrechos vínculos de trabajo internacional entre instituciones de enseñanza y organizaciones profesionales de los países participantes. 

Estos profesionales internacionales estarían en condiciones de establecer y coordinar alianzas y equipos de trabajo para abordar modernos problemas que no reconocen fronteras, tales como los ecológicos, sociológicos y de desarrollo regional. De hecho, estos profesionales ya existen y muchos de ellos están trabajando para organizaciones como los Bancos Interamericano y Mundial, el Fondo Monetario Internacional, y agencias de desarrollo internacional tales como USAID, INSEAD, etc. Obtener la experiencia para ocupar tales puestos lleva muchos años. La presente propuesta pretende, precisamente, captar una parte de esta experiencia en el curriculum y llevarla al estudiante, para su adquisición durante sus estudios –y al profesional en ejercicio, para que adquiera la oportunidad de progresar mas rápidamente. 

Descripción de la Propuesta 

Una eficiente formación profesional internacional no puede implantarse aisladamente en un solo país. Es necesario que en aquellos otros, en los que el profesional internacional va a interactuar, también se entrenen profesionales en estas técnicas. Porque para interactuar internacionalmente hacen falta al menos dos partes que posean ciertas características educacionales especificas: 

(i) Concentración Académica Similar: las carreras constarían de un “core” o curriculum común para todos los países integrantes del proyecto, así como de asignaturas opcionales. Las materias comunes serian eminentemente técnicas pero también humanísticas (cubriendo la geografía, historia y economía regionales). Estas, ayudarían a una mejor comprensión de la idiosincrasia e intereses de los individuos de los distintos países. Al curriculum común, cada universidad o país añadiría materias de su propio interés. Por ejemplo, el curriculum común de la carrera de estadísticas podría incluir calculo, álgebra lineal, probabilidades, estadística general, regresión y análisis de varianzas. Además, cierta universidad podría optar por añadir un curso de series de tiempo y otra, por impartir un curso de diseño de experimentos. Los curriculums comunes se podrían elaborar de común acuerdo, a través de comisiones de las organizaciones académicas y profesionales regionales. 

(ii) Nivel de Educación Similar: las asignaturas del curriculum común tendrían el mismo nivel académico. Se mantendrían los tres niveles de pregrado, maestría y doctorado que se aceptan hoy en casi todo el mundo. Esto no forzaría a que las universidades tuviesen idéntico curriculum, ni que las materias fuesen impartidas en el mismo año ni bajo el mismo numero de horas ni de cursos. En las universidades americanas y europeas, por ejemplo, hay ciertos parámetros generales de regulación, establecidos y aceptados de común acuerdo por una organización acreditatoria regional. 

(iii) Vocabulario Técnico Compatible: para comunicarse hay que entenderse bien y existen pequeñas diferencias en el habla que dificultan la comunicación. Por ejemplo, en nuestros periplos por América Latina hemos encontrado que lo que se conoce como docimasia en un lugar se conoce como prueba de hipótesis en otro, que un estadigrafo es un estadístico, o un survey es un muestreo. Seria conveniente resolver estas pequeñas diferencias de habla para facilitar la comunicación entre profesionales. La elaboración de tesauros técnicos regionales ayudaría en este proceso. 

(iv) Vinculación con Asociaciones Profesionales: es muy importante que las asociaciones de cada país se vinculen en organismos regionales. Por ejemplo, en estadísticas existe el Instituto Inter Americano de Estadísticas (IASI). Tales asociaciones profesionales regionales coadyuvarían a establecer los curriculums generales en sus respectivas carreras, interactuarian con los colegios profesionales de cada país e intercambiarían y facilitarían información, bibliografía, revistas, etc. y desarrollarían los talleres de entrenamiento de profesionales en ejercicio, en cada país. 

(v) Vinculación y Movilidad entre Profesionales: los miembros de las instituciones regionales contribuirían a divulgar los trabajos desarrollados en otros países, así como a la formación de grupos de trabajo, sociedades, alianzas, etc. para acometer proyectos que van mas allá de las fronteras o a someter propuestas a las organizaciones internacionales. Esto podría hacerse a través de revistas, talleres, simposios y demás actividades profesionales usuales. 

La implementacion de este proyecto requiere fundamentalmente del apoyo de dos grupos de instituciones: la universidad y los colegios profesionales. La universidad podría trabajar en (i) la revisión y modificación de los nuevos curriculums y (ii) en la coordinación con otras universidades iberoamericanas para que la implementacion de estas modificaciones curriculares fuese compatible. 

Las asociaciones profesionales cooperarían en el desarrollo de programas para profesionales en ejercicio. Esto se haría a través de conferencias, cursillos, talleres, etc., como ya hemos expresado. Además, se establecerían programas de intercambios con asociaciones homologas de otros países, para coordinar que todos los esfuerzos de formación profesional también fuesen compatibles. 

Algunos Pasos a Seguir. 

Esta propuesta quiere ser eminentemente proactiva. Por tanto sugeriremos algunos pasos para ponerla en marcha. No pretendemos indicar el camino a seguir, sino solo mostrar algunos modelos que sirvan de ejemplo, dentro del marco propuesto en este trabajo. 

Hoy día, ya existen asociaciones profesionales en varios países que están vinculadas a través de grupos profesionales regionales. Existen también ya instituciones universitarias nacionales que se encuentran vinculadas supranacionalmente. Un primer paso podría ser el de reunirse para discutir la factibilidad de establecer estas carreras comunes y de elegir o nombrar una comisión coordinadora que se encargue de comenzar el estudio de un plan de trabajo para llevar todo esto a vías de hecho. 

Esta claro que muchas de estas universidades son estatales y necesitan la autorización de los gobiernos de sus distintos países. Es aquí donde las asociaciones de universidades y de profesionales podrían servir de abogados, ante sus propios gobiernos, para obtener el apoyo decidido o al menos la no interferencia de estos. Sabemos que existen intereses para mantener el aislamiento presente, pues una mayor intercomunicacion podría afectar algunas posiciones. Pero creemos que, a la larga, son mas los beneficios colectivos que los intereses lesionados y que estos prevalecerán sobre aquellos. 

Una vez formada las comisiones de trabajo, se podrían elaborar planes generales para algunas carreras. Calificamos los planes de amplios, en el sentido de no ser muy detallados sino mas bien de líneas generales, dejando los detalles para ser llenados, mas adelante, por las organizaciones nacionales que los lleven a cabo. El exceso de detalle es a veces un serio obstáculo inicial. 

Por ultimo, la falta de recursos ha sido tradicionalmente una de las limitantes principales de cualquier empresa. Por tanto, es imprescindible asegurar la financiación de las comisiones de trabajo. Esta financiación podría surgir de una combinación de fondos: instituciones universitarias, asociaciones profesionales, el gobierno, fundaciones nacionales e internacionales, etc. Además, con el uso de modernos medios de comunicación (Internet, correo electrónico, fax, videoconferencias, etc.) es posible realizar mucho mas con menos y estirar al máximo los recursos disponibles. 

Algunas Experiencias Previas 

La idea de crear profesionales internacionales no es una quimera ni una ilusión. Ella surge de nuestra propia experiencia Académica de trabajo internacional. Durante mas de quince años hemos desarrollado o participado en proyectos de educación e investigación internacionales, gracias a esa formación internacional de la que hablamos anteriormente, que hemos adquirido “ad hoc” como tantos otros, a través del tiempo. Esta trayectoria de trabajo es la que proponemos “institucionalizar” en esta propuesta. Pensamos que, al compartir aquí algunas de nuestras experiencias, realizadas en México, España, Venezuela y Argentina, ilustraremos como es posible organizar un proyecto como el que aquí se propone, con recursos financiados tanto por gobiernos, como por fundaciones privadas, cooperativas de instituciones beneficiarias, consultoria o aporte voluntario, y llevadas a efecto interactuando a través del Internet. 

Nuestra experiencia mas extensiva y fructífera ha tenido lugar en México y comprende intercambios de profesores, organización de talleres e investigación. Comenzamos durante nuestra beca Fulbright-Garcia Robles, formando docentes en las técnicas del uso de la simulación en la enseñanza de la estadística. Conjuntamente, dimos seminarios y cursos intensivos cortos, en distintas instituciones de país. Las propias instituciones beneficiarias pagaban nuestro alojamiento y transporte y COMEXUS apoyaba al instructor . 

De regreso en EE.UU. organizamos el proyecto de educación internacional “Juarez-Lincoln- Marti” (http://WEB.cortland.edu/~matresearch/) que ha obtenido, en un periodo de seis años, mas de quince becas para la asistencia de profesores universitarios mexicanos a congresos de educación. Además, el Proyecto ha impartido media docena de talleres de desarrollo académico sobre el uso y administracion de tecnología en la enseñanza de matematicas, estadísticas y ciencias y ha donado varias cajas de libros de texto. Los fondos se obtuvieron del sindicatos de profesores y de organizaciones gubernamentales y universitarias, asi como profesionales, cívicas, etc. de las cuales éramos miembros o donde conocíamos gente. Nuestro tiempo era voluntario. Y las instituciones beneficiarias aportaban el alojamiento y cooperaban a los gastos de transporte. Tambien, sometimos varias propuestas de investigacion conjunta (Mexico-EEUU-Canada) en el area de la ecologia y organizamos una lista electronica para el intercambio de informacion tecnica. 

En España también hemos realizado varios cursos cortos para la formación de profesores, en las vacaciones de verano y de invierno. Estos han sido financiados mediante una “cooperativa” de instituciones beneficiarias que han sufragado distintas fases del proyecto: unas, los pasajes hacia España; otras, el estipendio del instructor; y todas, el alojamiento, comida y transporte interior. 

En Venezuela, hemos organizado proyectos de intercambio de profesores y alumnos entre universidades americanas y locales. Y hemos dado cursillos de entrenamiento, evaluado programas y realizado estudios de factibilidad respecto a las necesidades relativas y complementarias de estas instituciones transnacionales, con vista a la implantación de intercambios multilaterales. 

Trabajando en Venezuela introdujimos un innovativo programa de intercambio. Se invito a un profesor venezolanos )como contraparte o “pasante”) a trabajar en nuestra universidad. Este, compartió durante varias semanas nuestra oficina, utilizando, practicando y aprendiendo el uso de nuevos equipos y tecnologías, asistiendo a nuestras clases y observando nuevos métodos del uso intensivo de tecnología en el aula. El viaje del pasante, así como su sueldo durante esta visita a nuestro recinto, fue sufragado por su universidad. Los gastos de estancia y comida fueron sufragados por un “grant” de nuestra universidad, así como por su propio trabajo, desarrollando materiales en castellano para el Departamento de Lenguas. Ademas, perfecciono su ingles y observo las peculiares características del sistemas universitario norteamericano, tan diferentes de los nuestros. 

En la Argentina, a través del Internet y en combinación con un grupo de profesores argentinos y norteamericanos, trabajamos en el desarrollo de un programa de maestría en investigación operativa. El trabajo de este comite fue totalmente voluntario. El programa docente ya ha sido aprobado y se encuentra funcionando en esa institución austral. 

Con respecto a Cuba, hemos propuesto otro proyecto de desarrollo académico para profesores universitarios y hemos colaborado con la escuela de medicina de SUNY, en Brooklyn, NY, en su programa de intercambio con la escuela de medicina de la Universidad de La Habana. 

Logros y Conocimientos de estas Experiencias. 

Gracias a las experiencias y conocimientos prácticos, adquiridos a través de estos programas, podemos decir categoricamente dos cosas. Primero, que los intercambios profesionales mas factibles pueden desarrollarse en: (i) estadías cortas (e.g. cursillos y conferencias de hasta una semana); (ii) estadías medias (cursillos cortos y conferencias de entre dos semanas y dos meses (e.g. interludios de invierno y verano); (iii) estadías largas de intercambios (un semestre o un año en un recinto, como profesor o alumno visitante); (iv) becas para estudio de post-grado (e.g. teaching/research assistant); (v) intercambio de literatura, libros, temas de investigación, cooperación investigativa y (vii) donaciones de libros y materiales (e.g. cajas de libros de ciencias y equipos médicos que hemos llevado en nuestros viajes). Y segundo, que todos estos programas coadyuvan al mutuo conocimiento y mejor entendimiento entre profesionales de distintos países. 

En el área de experiencias administrativas, ya señalamos los dos problemas fundamentales: la escasez de tiempo y de dinero. La mayor parte de nuestras experiencias internacionales han sido realizadas a base de ayuda económica publica y privada, a base de solicitar “grants” a múltiples organizaciones y a base de tiempo y recursos voluntarios. 

Dos importantes factores que han hecho posibles nuestros proyectos han sido (i) la extensa ayuda de los contactos personales en el país contraparte (e.g. alojamiento, transporte, información, etc. proporcionada voluntariamente por las contrapartes) y (ii) el uso intensivo del Internet y el correo electrónico, para minimizar los costos de teléfono, FAX y correos. 

Conclusiones. 

En este trabajo hemos discutido (i) como es posible sacar adelante un proyecto profesional internacional, por sobre frustraciones y escollos y (ii) algunas ideas de como vencerlos. También hemos visto como la necesidad de una mayor integración regional demanda la creación de estos profesionales internacionales. Tambien vimos como existen los medios tecnológicos e incentivos económicos para llevarlos a efecto, así como algunas experiencias exitosas. 

Ciertamente existen muchos problemas, para los cuales hemos presentado algunas soluciones practicas. Tambien existen las organizaciones regionales y nacionales (profesionales, estatales, institucionales) que podrían constituir el germen de tal proyecto de formacion de profesionales. Y sin duda alguna, existe el personal capacitado para llevar estos planes adelante. Pero por sobre todos los escollos, un tal proyecto ayudaria a fomentar las bases de sólidos vínculos Latinoamericanos, a favorecer el desarrollo económico y político y a proporciones mayores oportunidades profesionales. 
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ABSTRACT

Technology, particularly email communication, listservers, newsgroups participation and uses of Web pages have greatly increased the interaction between faculty and students of universities of different countries.  These advances have also raised the interest in, the need for, and the possibilities about participating in international faculty and student exchanges and international course development and implementation For example, for over three years now, this panelist has worked on a Student/Faculty exchange project between SUNY and Mexican universities, using these technologies to substitute scant funds, yet obtaining significant results.  Panel discussion will address some of the problems panelists found in developing their international exchange projects; the traditional and two new models of student exchanges and the lack of a central SUNY structure capable of sustaining projects developed in one campus but benefiting all SUNY.  Finally, how Technology has helped to circumvent problems and to provide working solutions that contribute positively.  An open discussion among panelists and audience will then be encouraged, where benefits and costs of such exchanges will be examined, traded off and openly debated.

INTRODUCTION

Inexpensive and fast communication through the internet is widely available in many institutions of higher education all over the world.  As a result, scholars and educators of many countries and universities are now cooperating daily in their teaching and research or establishing personal links.  Email and access to the Web via Lynx or Netscape are today a daily ritual of many if not most academics and students.

In addition, many government agencies and research operations also use the internet.  And even private citizens, via commercial organizations (e.g.  AOL) can access it at affordable rates.  And Web pages, with announcements for jobs and services, competitions for grants, commercial advertising and general information (e.g. on line newspapers) have made it possible to be physically in one place but intellectually all over the place.

Finally, the advances in transportation (air, sea and land) have also made it faster and cheaper to move around the globe.  Global economic interests have created international corporations, where products are manufactured in different countries and then assembled for its sale somewhere else.

This new situation raises the interest and need for greater exchanges of goods and information.  The people involved in these international activities must acquire the skills to work and cooperate and to communicate with ease.  Such skills should be acquired during their college training.  And an international education should be a fundamental part of it.

In turn, the new international education also requires a more complex student and faculty exchange program.  For the faculty that will train them should also be sentitive, knowledgeable and trained in the international education problems.

The need is there; the means are there.  Still, the human part of such developments is lagging behind.  Some of us, working in this area, still sense some problems and challenges that make more difficult the development of student/faculty exchanges.

This Panel seeks to examine some of these problems and challenges and some of the working solutions we have given to them.

SOME PROBLEMS

In a faculty/student exchange, there are at least three factors:

the individual being exchanged, the institution that receives this individual and the facilitator.  All three need to gain from it, for the project to survive and become permanent.  And all three need to contribute and commit themselves to it.

Individuals (students/faculty) must have an active interest, for example learning the language, the culture, new professional tools or new social skills, among others.  But individuals also need the right background that facilitates their transition (e.g. good language and social skills, positive phylosophical attitude, technical knowledge, etc.).  Individuals invest valuable time in the exchange and must be asured that they will not waste their investmenttime (e.g.  students must have the courses taken abroad accepted as more than just free electives and faculty must be sure that their research and teaching experiences abroad will be

accepted as valid).

This panelist has painfully verified how some courses taken abroad were not accepted for the core curriculum, in the home institutions.  And how courses taught at prestigious foreign institutions have not been considered acceptable for the faculty's curriculum, back in the home system.  And this is a terrible punishment that must be eliminated if exchanges are going to grow or even continue.

Because, in addition to becoming a heavy tax on student/faculty participation in international exchange programs, the above mentioned attitude also sends a clear message about how the host institutions/society are considered inferior.  And this attitude goes against all that an exchange program stands for and pursues and does not help to fight prejudice and discrimination here at home.

Institutions receiving individuals (the second factor in an international exchange program) must be prepared to place them in the appropriate environment (eg.  courses, labs, internships) where individuals can function.  Transition plans to ease this insertion must be available.  Ways of making use of the visitor's capability, for the enrichment of the host environment, should be in place.

Finally, the exchange facilitator, the last of the three elements of an international exchange, must be prepared to foster, nurture and preserve the exchange program.  Facilitators must know both environments well (people, societies, technical background). They should create and oversee transitional mechanisms in both ends of the program.  which constitutes a main ingredient in these exchanges.

The traditional exchange model consisted of the Directors of International Exchange (DIE).  The main background of these officers has been in the fields of foreign languages, international studies, political sciences, history, and similar humanistic studies, That has also been the background and interest of the traditional exchange students.  This model worked efficiently at a time when those interested in going abroad came

from the mentioned fields.

However, things have drastically changed.  New programs such as the FIPSE's Trilateral effort, now deal mainly in sciences, engineering and/or business.  Therefore, the traditional DIE, whose original field lies mainly in the humanities, is not necessarily familiar with these new areas and problems filling the role of facilitator may arise.  The potential facilitator for such programs, science and engineering faculty interested in international education, is not given a stake or an interest in it through the old model.  And some times this potential facilitator is perceived as a threat or a competitor and is ushered aside.

TWO SOLUTIONS

Two models have appeared that offer a solution to the facilitator background problem.  One is the new Faculty Directed exchange program model that, for example, Dr.  Ron Bloom, SUNYwide DIE and Associate Provost, in Albany, has been promoting in our SUNY system.  One successful example of Faculty Directed program is the one for the Southern Cone (Uruguay, Argentina, Brasil), developed by Dr.  William Culver of SUNY-Plattsburgh.  Under this model, the program director is a professor in the field of interest for the program.  This director is provided with funds to develop the program and time to work on it.  And it considered as a part of his regular workload.  This is the model this author is proposing, for the SUNY-Mexico student and faculty exchange

program, from SUNY Cortland.  Its faculty director resides in, and functions from a specific SUNY campus.  But exchange students and faculty are recruited from any SUNY campus and those coming from Mexico can select to be hosted in any SUNY campus. A second solution to the mentioned problem is provided by the new LxC (Languages Accross the Curriculum) model.  Our second panelist, Dr.  H.  Steven Straight, is the director of the Program in Linguistics and Chair of the International Education Advisory Committee at SUNY at Binghamton.  Dr.  Straight will

overview the main features of LxC. Broadly speaking, LxC consists in providing the individual going abroad (student/faculty) a possibility to enrich his/her language experience in the (non traditional) area of expertise (e.g. sciences, engineering, cinema, etc.).  This is obtained by using "secondary" talents of faculty/exchange personnel (e.g.  their

native language skills, or acquired language skills) to allow the candidate to receive, in the home campus, specific instruction in the foreign language (e.g.  read papers, books, see films, listen to tapes in the foreign language and even give reports in such language, on topics of candidate's technical interest such as science, engineering, etc.).  This prepares the candidates for taking subject matter courses abroad, in the foreign language, by exposing them to the technical vocabulary and construction.  

These two models allow students/faculty in non traditional areas of exchange such as engineering, to become better prepared during the transition phase and better supervised/advised during their stay in the host country.  In this way, their work (study/teaching/research) will not be reduced to obtaining knowledge of a foreign culture, but also obtaining knowledge of their subject matter in the context of a foreign experience.  It is necessary to underline that neither of these two new models for international exchange programs poses a threat to the traditional campus DIE.  This officer remains in charge of the main exchange administrative activities (e.g.  billing, certification of studies, transfers, coordination, etc.).  The DIE is indeed an efficient ally of each program Faculty Director. A failure to perceive this mutual arrangement and the mutual strengthening that such arrangement contributes to the international exchange organization, will only harm the exchange process and the players involved in it.

The third participant of this panel will be a Mexican Scholar. This author has obtained, through the SUNY-Mexico exchange project he is working on and for the second consecutive year, three full scholarships for Mexican faculty to attend the CIT Conference.  The three Mexican scholarships are funded by FACT, UUP and DIE and Associate Provost Ron Bloom.  One of the three participants in this CIT97 (perhaps even the three) will contribute the Mexican insights into this exchange problem.

CONCLUSIONS

This Panel is, in itself, a tribute to the facilities that internet and technology provides in the area of international exchange programs.  This author could have not developed his SUNY-Mexico exchange project, nor could he have organized this Panel, had he not had an unlimited access to internet, email, web pages, listserves, etc.  It has been this unlimited access to the internet that has made this project possible, since we simply did not have the resources nor support from other sources.

For example, this author has for months maintained and nurtured an exchange list with Mexican interested faculty, via internet. We have created a sort of monthly "newsletter" with news of the exchange project, to keep everyone abreast of its advances. These CIT scholarships were announced through such "newsletter". We have become members of several listserves that deal with international education in Mexico and elsewhere (e.g.  ELNET). Information obtained has served us very well and has put us in contact with yet more people who share our international education interests.

Finally, Web pages of these listserves, of international organizations of government services and funding sources, of grant competitions, have provided us with valuable knowledge. The information obtained via these Web Pages or Listserves, has become (or may soon become) a source of funding that will allow us to continue with our international exchange project.

MINITAB and Pizza: A Workshop Experiment
To be presented at CIT97, the Conference of Instructional Technologies, SUNY-Brockport, Rochester, NY, May 27-30

Authored by:

· Dr. Jorge Luis Romeu, Associate Professor Department of Mathematics SUNY College at Cortland Cortland, NY 13045 607-753-2970/607-753-5979 romeu@snycorva.cortland.edu 

· Dr. Vicente Gascon, Professor Department of Applied Mathematics University of the Basque Country San Sebastian, Spain mapgagav@sp.ehu.es 

ABSTRACT

Laboratory/workshop and cooperative learning approaches are methods that raise student interest and involvement in their coursework. The present paper presents an experience in applying such methods to teaching a general statistics course to non-mathematics majors. A voluntary, one-hour weekly lab was offered to our students. How it was developed, using email and Minitab, the Lab Assistant and the results of a student survey, with their reactions, comments and suggestions for improvements, is described. Finally, preliminary statistical analyses, comparing grade results of students who attended the workshop vs those who did not, is presented and some general conclusions regarding the workshop effectiveness, its recruitment/retention results and future work are discussed. 

INTRODUCTION

Getting non mathematics majors to become involved in a general statistics course is not easy. Giving and analyzing interesting real life examples helps. But the corresponding statistical data analyses are time consuming and turn many students off. One way to overcome this problem by using some statistical software (e.g. Minitab). But learning to use it effectively also takes time and effort, which we cannot afford to take away from class time. To deal with such problems the first author developed a (Minitab) statistics workshop for the general introductory course. Through the aid of a SUNY Central Grant ($1200) a Lab Assistant (TA) was hired to teach it. Pizza and refreshments were provided in every Lab session to "lure" students and foster attendance. Then, the second author, a colleague in Spain, became interested in applying such techniques with his students (which will allow cross cultural comparisons). He also became involved in the data analysis. The SUNY Central grant was obtained through a SUNY Coalition for Mathematics Workshop headed by Jack Narayan, of SUNY-Oswego. It provided support for incentives (pizzas) and TA salary. Our overload work, developing and implementing the labs, did the rest. 

The philosophy behind the Minitab workshop solution worked as follows. Students were divided into cooperative learning groups of four to six, with a group coordinator. They interacted via email and met weekly to (i) study (do exercises with data collected from the class) and (ii) discover (perform experiments via Minitab and its simulation and data analysis capabilities). Group participation was not directly evaluated for credit, but provided the right to take the exams. This removed the problems of uneven/unequal work in grading them. On the other hand, weaker students benefited from the knowledge of the stronger ones. And these latter benefited from the tutoring they gave to the weaker group members. Finally, all benefited from (i) distribution of (data input) work and (ii) sharing of partial individual knowledge to build a greater collective one. 

The use of email/Minitab was essential for this experience. Students as well as instructor were in constant email communication. Also, information (data, instructions, tutorials) could be sent or questions asked, at any time. Minitab allowed (i) real data analysis and graphical description and (ii) the generation of additional data for students to perform more analyses as needed. Also, the capability for collecting an entire session into an LIS file gave both instructor/students the possibility to share work done, as Tutorials, as questions to us or as problem sessions. 

LAB DESCRIPTION

Attendance to Lab was voluntary (participation in groups was mandatory). Labs were started the third week and ran for ten weeks, paralleling course work. There were two sections, in two different weekdays, to provide students from our two statistics classes (40 in total) a greater opportunity to attend it. Pizza and sodas were provided before starting each Lab. Also, a special effort was done to have at least one member of each Cooperative Learning Group attend the weekly labs. Additionally, Lab tutorials and instructions were sent via email to the class, so everyone could do them anyway. 

The Lab Assistant was a Biology senior that had taken both our general and the second stats courses and had done well in them. Also, the TA had some experience in the use of Minitab and we met weekly to jointly run over the Lab work before class. I would usually start the Lab with him and let him continue after 10 or 15 minutes, on his own. Lab work always reinforced/paralleled weekly lecture. 

The 10 Lab Sessions were: 

1) Introduction (input/edit/save/retrieve/describe univar data)
2) Follow Up (sending/receiving/processing files of gathered data)
3) Analysis of bivariate Qualitative data: contingency tables.
4) Analysis of bivariate Quantitative data: correlation/regression.
5) Probability: expected values/variances, distribution simulation.
6) Normal and binomial distributions; generation and data analysis.
7) Central Limit Theorem and its effects in data analysis.
8) Confidence Intervals for (small/large sample) mean/proportion.
9) Hypothesis Testing for one sample Mean/Proportion (z and t).
10) Hypothesis Testing and c.i. for the two-sample case.

DATA COLLECTION FOR ASSESSMENT

Lab attendance was carefully monitored with the objective of collecting data for assessing the Lab experiment. Since Labs started in the third week and our Midterm was in the sixth, we did not expect a large effect in this test. But we did hope to see an effect in the second test (11th week) and final exam, as well as in the weekly quizzes. 

Three stages of data collection were defined for assessment. In the eighth week of the course (fifth of the Lab) a questionnaire was sent by email to ALL students (attending or not the Lab) and a one pager essay was requested, responding to the questions: 

For those who have, at any point, attended the Lab:
1) Why did you decide to attend? The Pizza?
2) What was the most useful feature? Why?
3) What was the least useful? Why?
4) How can we improve in this, next time?
5) For those who stopped attending; why did you?
6) What can we do to prevent attrition?

For those who did not attend the Lab:
1) Why did you opted not to attend?
2) What can we do next time to make it possible for you?
3) What do you think you missed, because you did not attend?
4) What have you done to compensate for this difference?

All students responded this required, signed essay. Even when not anonymous, our open student rapport allowed the survey to provide useful information that helped us to make changes in the semester remaining five Labs. 

The second data collection stage was a completely anonymous survey, distributed during the last week of class when Labs were completed. 

From these we obtained the following data analysis variables:
1) Student year (1/freshman, 2/sophomore, 3/junior, etc.)
2) Student gender (0/male, 1/female) 
3) Cooperative Learning Group (CLG) particip. (0/never ..3/weekly)
4) Perceived benefit from CLG participation (1/neg .. 3/positive)
5) Email use for communication (0/never .. 2/often)
6) Email use for tutorials/Lab info (1/seldom .. 3/always)
7) Perceived benefit from email info (1/neg .. 3/positive)
8) Minitab use in homework or CLG work (0/never .. 2/often)
9) Perceived benefit from Minitab (1/neg .. 3/positive)
10) Attendance to Minitab Pizza Lab (0/never .. 3/5 or more)
11) Individual Study (non during CLG) (1/never .. 4/every day)
12) Student Grade in Test #1 (0/E .. 4/A)
13) Student Grade in Test #2 (same as above)
14) Student Average in weekly quizes (same as above)
15) Student Expected (perceived) Course Grade (same as above)

The last data collection consisted in the first, second and final test grades, course grade and weekly test average. Notice that the students submitted anonymously their expected course grade and we assessed their real grades. We compared grade with student participation in Lab, as per the Lab attendance sheet. 

QUANTITATIVE ASSESSMENT RESULTS

At present, we have barely started the data analyses and have only preliminary results. We have submitted a Research Proposal to our Campus for support to complete and present the analyses to the International Statistical Institute meeting, this summer. However, we include here the following preliminary results: 

From the essay, the most frequent and useful comments were: (our reaction/explanation to them, between parentheses)
1) Best Features: Minitab software practice, understanding class material, connect theory with applications, able to ask more questions, someone to answer more questions (both these addressed the TA's work in the Lab), reinforced material, hands on experience.
2) Worse Features: Lab time collided with other class/activity time and student couldn't attend (Lab was not prescheduled, it was not a part of the course but voluntary), lack of TA's expertise to answer some questions, extra student effort without extra credit, no instructor teaching the Lab (all our Lab work was above our teaching load), no interest in computers, pizza was not the issue.
3) Solutions Offered: develop a Minitab handbook (which exists but was not available since Lab was not required for course), more sections offered (no administrative support for this operation), extra credit (requires curriculum revision by College), add second assistant (which was done this semester), have the instructor teach the Lab (overload, but I am teaching this semester). 

From this anonymous survey (32 responses) variables x1 (particip. in Pizza Lab), x2 (use of Minitab), x3 (particip. in CLG), x4 (Grade in test #1), x5 (in test #2) and x6 (weekly quiz aver.) were correlated using the Spearman Rank. The Table below has the Spearman Coefficient and significance level: 
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We observe how grades in tests and weekly quizes are strongly correlated, as expected. And we observe how participation in the Minitab Lab, in the CLG work and use of Minitab are also strongly associated. This may mean that they affect each other or that good students enjoy/participate in these activities. 

CONCLUSIONS AND FUTURE WORK

The current (Spring 97) semester, the first author is, again, developing the Pizza-Minitab Lab for his General Statistics course at SUNY-Cortland. This time he is personally teaching the Lab while the TWO Lab Assistants are helping by going around answering student questions and helping them with the Minitab commands. Lab is running much more smoothly. 

Finally, the two authors of this paper have collaborated for several years now. We are looking forward to (i) obtaining the grant to perform, this summer, in-depth statistical analyses of the present data, to submit the complete work to the ISI meeting or a journal and (ii) implementing the Lab approach in the second author's university, San Sebastian, Basque Country, Spain, to compare results obtained and to assess any possible cross-cultural influence in this teaching approach (since our other big interest lies in international education). 
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A B S T R A C T
During the Spring of 1995 an experiment in teaching introduction to Computer programming concepts was developed.  It implemented two teaching approaches: traditional lecture vs. laboratory. Several performance measures were collected throughout the course. Among them are: common tests, quizzes and homework/projects. In this experiment we assess, via statistical analysis, the effects of these two teaching approaches on students’ learning, retention and success rates. We analyze statistically the data collected, we test several hypotheses based on them and we give conclusions drawn on the analyses results. 
I N T R O D U C T I O N
In the Spring of 1995, two sections of MCS 186 Course were offered by the Mathematics department. One section was scheduled with a mandatory laboratory component for 75 minutes per week and the other section was scheduled without laboratory component. Of course, students chose the section they preferred. Dr. Romeu agreed to teach the nonlaboratory section and Dr. Alemzadeh agreed to conduct the laboratory section.  Both instructors followed a common syllabus for the  course and they measured their students learning levels  through: (1)Ten common pop quizzes(weight 10%); (2) ten  laboratory assignments or homework(weight 15%); (3) two common pre-final tests(weight 30%);(4) three programming projects (weight 12.25%); (5) a common programming project( weight 2.75%); (6) a common final test(weight 30%). Sixteen students registered in the section having laboratory component and 21 students registered in the traditional section of MCS 186. Ten students completed the laboratory section and twelve students completed the traditional section. In the laboratory section, one student failed the course and in the traditional section, two students did not succeed. The retention rates for the laboratory and the traditional approaches are 63% and 67% respectively. The success rates for the laboratory and the traditional sections are 90% and 81 % respectively. The following hypotheses were assumed for the outcome of these two methods: 

1. Students’ performance in programming development, for those in the laboratory approach, will be higher than the ones in the traditional section.

2. Students’ grade dispersion(variance), for those in the laboratory approach, will be smaller than the grade dispersion in the traditional one.

3. Students’ motivation levels, for those in the laboratory approach, will be higher than those in the traditional s e c t i o n .

4. Students’ performance in the unannounced quizzes, for those in the laboratory approach, will be higher than those in the lecturing section.

5. Students’ independent work quality will be higher, for those in the traditional approach, than for those in the laboratory section.

The validity of these hypotheses were tested through statistical

analyses of data collected from this experiment.
D A T A
Statistical analyses were performed on the students’ grades in the course as well as on the results of their performances in the pre-final tests, the final test, the final project, and pop quizzes. The summary statistics for the collected data for this analysis are given in the Table 1. The statistical results of this analysis are given in Table 2. In these tables, FGJAL, TQJAL, PRJAL, T1JAL, T2JAL, FINJAL represent the final grades, total quizzes, project, test1, test2, and final exam grade for the laboratory section and FGJR, TQJR, PRJR,

T1JR, T2JR, FINJR are representing the final grades, total quizzes, project, test1, test2, and final exam grade for the traditional section.

Table 1. Descriptive Statistics  134

V a r i a b l e M e a n S t d . D e v M e d i a n Quartile 1 Quartile 3

F G J A L 2 . 2 7 1 . 2 6 2 . 7 0 0 . 9 2 3 . 3 0

F G J R 2 . 7 7 0 . 6 8 2 . 7 0 2 . 0 7 3 . 3 0

TQJAL 2 . 2 3 1 . 1 6 2 . 3 0 1 . 5 2 3 . 4 0

T Q J R 2 . 0 7 1 . 0 1 1 . 8 5 1 . 4 0 3 . 2 0

P R J A L 3 . 2 6 1 . 3 7 3 . 6 5 2 . 7 0 4 . 3 0

P R J R 4 . 0 4 0 . 3 6 4 . 0 0 4 . 0 0 4 . 3 0

T 1 J A L 1 . 7 2 1 . 1 4 1 . 8 5 0 . 9 7 2 . 5 5

T 1 J R 2 . 9 0 1 . 1 0 3 . 3 0 2 . 0 7 2 . 9 2

T 2 J A L 2 . 7 5 1 . 3 9 2 . 7 0 1 . 2 7 3 . 1 7

T 2 J R 2 . 4 6 0 . 9 7 2 . 1 5 1 . 7 7 3 . 5 2

F I N J A L 1 . 7 1 1 . 1 4 2 . 0 0 0 . 5 2 2 . 7 0

F I N J R 1 . 5 2 1 . 1 6 1 . 3 0 0 . 7 7 2 . 0 0

A N A L Y S I S
To assess this experiment statistically, we compared the results of the two sections: one taught via the traditional lecture (JR), or control, and the second via the new laboratory approach (JAL). We analyzed the results from the variables:  Final Grade (FG), Total Quiz work (TQ), the last Programming  Project (PR), the First Test (T1), the Second Test (T2)

and the Final Exam (FIN)for each section. These results are presented in Table 2.

We used two methods for the comparison of measures of central tendency of two samples: the t-test and the Wilcoxon- Mann-Whitney test. The first one compares the population

means, but requires that the data are normally distributed. We did not want to impose such a strong assumption on the data, given the small sample sizes and the shapes of their histograms. So we relied on the results of the second test, which compares the median of two populations, but is distributionfree.  The results of the Wilcoxon-Mann-Whitney test are presented in Table 2.
We can see from this Table 2, that the only statistical difference established, at a significance level of 0.05, is between the grades of the First Intra-semester Exam (T1JAL vs. T1JR). In this case, the traditional method yielded a significantly higher median score grade than the laboratory approach. Perhaps, the students required some lead time to adapt to this new teaching method. The rest of the variables compared, yield similar measures of central tendency (median or mean), via any of the two statistical procedures above mentioned, used to test them. We did find, however, that in the cases of variables Final

Grade (FG) and Programming Project (PR), the variances of the grades from the two groups were significantly different. 

We proceeded to test the hypothesis that these two group grades had the same variance, using the traditional F-Test for two samples. The results are also shown in Table 2. In both of these comparisons (FGJAL vs FGJR and PRJAL vs PRJR) we detected a statistical difference between the two population variances, at a significance level of 0.05. In both cases, the smaller variance corresponded to the traditional lecture. Since the variance is a measure of dispersion, these results can be interpreted as saying that, in the traditional approach, student grades were more concentrated or homog e n e o u s .
Finally, by inspecting the descriptive statistics presented in Table 1, we corroborate the above mentioned test results, too. The Interquartile Range (Upper minus Lower quartiles)

for the variables Final Grade (FG) and Programming Project (PR) also show the largest differences, among all pairs of variables compared.

Table 2. Statistical Test Results

T R E A T M E N T T E S T R E S U L T S

FGJAL VS. FGJR M E D I A N N O N - S I G N I F I C A N T

TQJAL VS. TQJR M E D I A N N O N - S I G N I F I C A N T

PRJAL VS. PRJJR M E D I A N N O N - S I G N I F I C A N T

T1JAL VS. T1JR M E D I A N S I G N I F I C A N T

T2JAL VS. T2JR M E D I A N N O N - S I G N I F I C A N T

FINJAL VS. FINJR M E D I A N N O N - S I G N I F I C A N T

PRJAL VS. PRJR V A R I A N C E ` S I G N I F I C A N T

FINJAL VS. FINJR V A R I A N C E S I G N I F I C A N T

ONGOING EXPERIMENT
In the Spring of 1996, again two sections of MCS 186 Course are offered by the Mathematics department. Again, one section is scheduled with a mandatory laboratory component for 75 minutes per week and the other section is scheduled without laboratory component. Students chose the section they preferred. Dr. Romeu is conducting the traditional section and Dr. Alemzadeh is conducting the laboratory section. Thirteen students are registered in the section with laboratory component and 16 students are registered in the traditional section. Both instructors are following a common syllabus for the course and will measure their students learning levels in the same way as they did in the Spring of 1 9 9 5 .

C O N C L U S I O N

In the present experiment we collected and analyzed data to assess whether they support or not the following five hypotheses: (i) Student performance in the course, measured by their grades in the final test, is the same for both approaches; (ii) student spread in performance, measured by the variances in their final grades, is the same for both approaches; (iii) student performance in hourly tests is the same for both approaches; (iv) student performance in unannounced quizzes is the same for both approaches; (v) and student independent work measured by their grades in the final project is similar for both approaches. Based on the data in Table 1, it appears that, laboratory students’ performance

in the first test was below that of traditional students. 
However, their performance in the remaining course tests was above the performance of the students in the traditional group. Also, from Table 1, we can say that, the performance of laboratory students, in the unannounced quizzes appears to be higher than that of students in the traditional section. However, the only statistically significant difference estab-135 lished correspond to grades in test 1. The statistical tests in Table 2 do not indicate that the independent work quality of  the students in the traditional lecture section, as measured

by the final programming project (PR), differs from that of the students in the laboratory section. In our initial hypotheses, we assumed these students would do better than laboratory students, due to their more independent working guidelines. 

This result failed to materialize. Also, from the statistical tests reported in Table 2, variances from the Programming Projects (PR) and the Final Grade (FG) grades, from the traditional lecture students, are more smaller than those of the laboratory section. We conjecture whether laboratory approach work providing more guidance is more individual and students in the traditional section with less guidance have to rely more on each other,

thus learning more from each other.

The data analysis did not provide conclusive evidence regarding a clear difference between the two section results, for pop quizzes nor for the overall Final Grades. There is only anecdotal evidence such as student comments, retentions percents to support that some students do better in the laboratory approach and some do better in the traditional lecture approach. The results reported in this paper and in CIT 94 and CIT 95 Proceedings, are encouraging regarding the effectiveness of teaching programming concepts through laboratory approach. However, it is premature just by looking at the results of two groups, one taught through laboratory and the other one through lecturing approaches, to draw a definitive conclusion about one being  superior to the other one. We are hoping to draw a more solid conclusion about the effectiveness of teaching through laboratory approach, after gathering more data, at the end of this semester, from the two groups which we are currently experimenting with.
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