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INTRODUCTION

Digital media are mallesble and can be adjusted to different learners; at the same time, network
technologies facilitate just-in-time resource selection and delivery. Due to this fact, the Internet can be
part of the solution to enhance Mathematics teaching in a student-centered learning environment. In this
sense, the Mathematics Education in the 21% Century should consider new technologies like the Internet
as away to improve the curriculum of future teachers of Mathematics.

This atide intends to suggest a course in computer based Mathematics for universty
dudents specidizing in teaching techniques The proposa is based on a hands-on recent
experience in computer based Mathemdtics teaching and learning discipline that laged for hdf a
year a Campinas State Universty LAPEMMEC laboratory.

THE LAPEMMEC LABORATORY

Since 1999, the LAPEMMEC Laboratory?, at the Faculty of Education of
Campinas State Universty - UNICAMP, which is coordinated by the author of this paper and has the
financial support of FAPESP’, has carried out research in the teaching of computer based Mathematics.
This project tries to provide ways and means to investigate how interactive learning scenarios , based on
computational environments founded on a congtructivist pedagogica conception, can restore, through
reflective teachers' educetion,

a new professond culture, a new logic which is increasingly imposing itsdf with the introduction and
sporeading of computers in the socia and educational context. The objectives of the Project LAPEMMEC
are

1- tooffer theoreticalkmethodological assumptionsfor reflective and informed

education of future teachersin the field of Mathematics Education, regarding the understanding and use of

computational environments, thus helping these future teachers to develop a critical view of how

technology can be incorporated and used in the context of the classroom to help in the development of
mathematical concepts.

2-To offer data and pedagogical-cognitive elements to the design of interactive environments based on

Simulation computational environments , Tutorials, Problem Solving, Programming Language, AVI

Constructor (Animation), Internet, among others, appropriate for the development of mathematical

concepts.

3-To offer theoretical-nethodological data for devising an alternative methodology based on the well

informed use of technology by the teachers, thus contributing to a possible new dimension to the process of

teachers education and to the process of exploration and construction of mathematical concepts.

Thus, the LAPEMMEC users are encouraged to use the infrastructure available to devel op severa
activities including content for educationd sSites which ded, in a certain depth, with a given theme in
Mathematics. The participants of LAPEMMEC, by making their Sites available on the Internet, creste a
virtud space of ontline discusson about the contents deatt with while carrying out the projects with the
computational environments mentioned above. Through a virtua room cdled “Mathchat” (MATPAPO),
created on the Collabra/Netscape” the participants exchange information and ideas on the crestion of the
gtes; they express their doubts about the format and contents of the Sites. We point out that by working
under this perspective, we are offering the subjects interactive contexts of shared learning. The
interactivity can be understood as one of the most important and fundamenta aspects in the process of
exploration, congtruction and representation of the mathematica knowledge, because it is through this

! The author thanks to FAPESP for financial support.
http /Iww.cempem.fae.unicamp.br/lapemmec.

% FAPESP— Fundagdo de Amparo a Pesquisa do Estado de S&o Paulo.
http /lwww.netscape.com.
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interactivity that the different views and perspectives relate with one another in order to re-make and re-
dimengon the knowledge in the technologica context.
A DISCIPLINE PROPOSAL

A firg discipline in distance learning should have the Internet as the main focus for the reasons
dready mentioned. Such a discipline is suggested especidly for the first semester of the undergraduate
courses in Mathematics and Education so as to initiate these future educators as quickly as possible in the
new learning paradigm of the Information Society in Brazil. (MCT, 2000).

The constant use of the Internet may cause an individudization in the educationd process if the
students are encouraged to use it as a research source. The teacher in charge of the discipline should take
the role of facilitator, alowing the students to congtruct the knowledge through the congtant use of the
Internet throughout the course. We suggest that  the teacher prepare some ingtructional materia in the
format of atutorid with the topics presented, which will be used as a reference for the discipline.

This tutoria, which can even include videos and animations, should be made available on the Internet a
the very beginning of the course to be used as pedagogicd support to the students in their learning
process.

Some important issues related to the creation of this tutorid are: the creation of a very detailed
table of contents; a search mechanism by words so that the reader can immediately refer to the subject of
higher interest; the creation of a hierarchy that can make explicit the main subjects; the creation of a
summary that can gve the user a globa view of everything that will be in the tutorid. The ideais to
develop a hierarchy of pagesthat looks natura and well structured to the user. In the case of an online
course, it is suggested that the teacher interact with the students by using synchronous and non
synchronous communication, such as. emails, chats, video conference, among others. In offline course,
we suggest that the teacher teach all classesin a computer [ab in order to show examples from the Internet
and to demondrate persondly the use of the computational infrastructure available such as digita
cameras, CD-ROM and DVD recorders, soft t wares, etc.

In both cases, it is suggested that that the teacher enrich the tutorid with the help of higher
students, by encouraging them to rewrite parts of the text that ook unclear or not very well detailed. The
students could contribute by accessing the Internet and copying the texts of their interest and sending
them to the teacher by emall, after having made the changes. The students should contribute as much as
possible to the improvement of the tutorial by changing and/or generating contents. The students should
see the tutorid as an opportunity to practice the techniques that have been taught. Besides that, the
students should be encouraged to form discusson groups about a variety of themes, to look for
information on the Internet about the subjects of their interest and to interact using al the possible means.

The emphasis, therefore, should be on encouraging the students to go to the Internet to look for
information about essentia topics suggested by the teacher and smultaneoudy use dl the technologica
resources available in order to record and increase their learning.

We aso suggest that the teacher in charge generate a data bank about the course including dl
messages exchanged throughout the course , so that teachers and students in the following semesters can
benefit from the statistics gathered. By doing that we hope to improve the quality of the discipline and we
aso hope that the tutoriad can become better every semester the discipline is offered , so as to diminate
or add new topics based on the students' suggestions.

The topics suggested in this paper represent only the themes to be developed in a one semester
course with four hours of weekly dedication. It is the teacher’s job , in this introductory discipling, to
adjust the topics that make up the ingtructiona materia to his’her students' redlity.

DEVELOPMENT OF THE COURSE BY TOPICS

(1) Introduction:

Whom the course is for; fundamenta objectives to be met; how students should behave during the course;
indructiond materid: the tutorid of this discipline available on the Internet; smilar tutorids on the
Internet; the proposd for constant improvement of the tutoria format; how to contribute to the constant
improvement of the tutoriad; Satistics of the previous courses .

(2) Introduction to distance learning:
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What is disance learning; history of distance learning; distance learning regulation; advantages and
disadvantages, differences between online, offline and onling/offline courses, distance learning as a
complementary mechanism, subgtituting or integrant; the most common means of ingruction: texts,
audios, videos, CD-ROMs, etc.; synchronism and non synchronism; what is the Internet; the internet as a
means of ingtruction; main free access Stes related to education; examples of distance learning courses
that do not use the Internet; advantages and disadvantages of using the Interret in distance learning
courses, what is globdization; globdization and distance learning; Statistics of distance learning in Brazil

and inthe world.

(3) Glossary of fundamental terms for the discipline

Fundamenta terms in computer science: software, hardware, etc.; fundamental terms on the Internet:

band width, dtes, etc.; fundamenta terms in distance learning: eectronic learning, computer based
teaching, etc.; Internet sites with tutorias and /or glossaries related to computer science, Internet and
distancelearning.

(4) Searches via the Internet and the virtual libraries

Possible ways to access the Internet; what are web browsers softwares;, What are hypertexts and what is
hypermedia; what is download and upload; the raionship between the qudity of the Internet connection
and the quality of the courses onling; what are keywords;, what are search browsers, what are virtua

libraries, how to use the Internet to search for documents.

(5) Up-to-date education issues

What are transversal themes in education; the new technologies as a transversd theme; what are the
curriculum parameters and directives, the regulation of the professon and the educator’'s role in the
society; the congtruction of knowledge; the “learning how to learn” paradigm; the development of
creativity; the teacher facilitator, the sdf-taught learning and distance learning courses; the role of the
educator in distance learning courses, the virtud redlity as a learning environment; the development of
efficient methodologies for distance learning; the development of gppropriate tools for individua or

group study through the use of new technologies, other updated educationd issues in Brazil an in the
world.

(6) The impact of computers on education

The capacity for numerical processing (weether forecadt, etc.); capacity for symbolic/logica processing
(desktop publishing, specidist systems, efc.); the capacity of multimedia interaction (interaction via
images, sounds, etc.); the capacity to control and command concrete actions in the red world (satdlites,
robots, etc.); the capacity to interlink computers and people in distant places dtering the relationship
spaceltime between teachers and learners; ways of using these capacities in the Internet based teaching
(cooperative development of projects and ingtructional materias by teachers geographically spread out;

teaching resource sharing among ingtitutions, tc.).

(7) Brazil and digital exclusion

What is the Information Society Project in Brazil; what is a society of knowledge; what is a digitd

society; what is digitd exclusion; digitd excluson and the domain of foreign languages, the difference
between technologica literacy and technologica fluency; what is employability; globdization and
employ ability; datistics about employability; statistics of distance learning via the Internet and digita

excluson ; the fundamenta professonsin the information society.

(8) Means of communication

Traditiond means of communication: telephone, letter, etc.; means of communication related to digitd

technologies: email, chat, videoconference, etc.; advantages and disadvantages of the digital means of

communication in distance learning ; how to use emails email account opening, file attaching, etc.; how
to use other digita means of communicetion.

(9 Fundamental soft wares for creating and maintaining homepages on the Internet

Programming languages and CASE tools (Computer Assisted Engineering Software); the desktop
publishing and the Homepages editors on the Internet; content formatting

gppropriate for the Internet ; the most commonly used HMTL , XML, and JAVA editors, etc. ; the
different types of content: texts, videos, animations, etc.; how to use the computationa environments to
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generate content; advantages and disadvantages of computationa environments to generate content; how
to develop computationa environments to generate content; the contents format and the use of Internet
navigation soft wares, soft wares for upload; maintenance of courses and Internet homepages,
common problems related to the generation of contents; the data bank and common problems related to
the storage of contents; common problems related to making the contents available; access and safety.
(10 Management Systems for online education
What are management environments for online education: advantages and disadvantages. How to use
these environments in the educational context.
(12) Defining the public and its |earning characteristics
Possible age groups, possible occupations, the different needs of exch group; psychology and pedagogy
and how it relates to distance learning; how to adapt the same content to different kinds of public; the
persondization of the content and of the interface to access the content; how to use statistics to find out he
best teaching practices for each public.
(12) Creating online education courses
Defining the target public / audience; defining the content; adjusting the content formatting

to the infragtructure available for he target public; looking at the posshilities of persondizing the
contents by organizing the online course in independent topics, the use of previous tests in each topic of
the online course so as to identify which subjects the sudent  aready knows well; the preparation for the
possible need to update the content of the courses; the flexibility of the courses online: how to keep an
online course updated and relevant; follow -up of learning and continuous performance evauation; how to
encourage study habits, encouraging the interaction between students of the same course online online: e
malls, chats, etc.; ways to evauate the quality of the course; the linear learning and the printed traditiona
books; the links, the Internet and the non-linear learning; how to integrate the new technologies with the
sudent’ s redlity.
(13) The cost
The costs and the benefits of the several possible connections with the Internet; software costs; the use of
free soft wares in education; the costs of hardware; TCO (" Total Cost of Ownership"): the totd cost of
maintaining a computationd infrastructure; ASP (" Application Service Providers'): software hogting, the
gpplication service providers and the payment of fees to use the gpplications, reusing the courses online;
cost wise effective solutions for distance leaming and for online/offline education where the student is
present only some of the time: the economic problem.
(14) Quality Management in educational services via Internet
What is qudity; what is qudity in education services, how to manage quality in @lucation services via
Internet; soft wares for quality management in education services via Internet; information systems for
education management: what are information systems for education management: how to use then large
scale computer assisted projeds .
(15) The businesses related to education without frontiers and learning for life
The market segments for eectronic learning; characteristics and examples of corporative training; finding
out new markets for distance training; how to make a profit by creating courses ; how to outsource the
cregtion of the courses ; the eectronic commerce and the potentia profit by exporting courses, marketing:
how to market the courses; the virtual universities; the authoring problem and the reuse of content by
other authors.
(16) Interaction man/machine
What is an interface; what is an interface that can be personalized; what is an intdligent interface; what
are agents ; advantages and disadvantages, how the interaction can become more explicit and efficient ;
how the interfaces can offer better support for the users plans, objectives and tasks; how the information
can be offered more efficiently; how to make the design and the implementation of the quality interface
more friendly ; the ergonomics of the computationa infrastructure and the effectiveness of computer

asssted learning.. _
(18) Trends in distance learning
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The present Brazilian government and world priorities ; UNESCO and OECD projects, the main
addresses on Internet Stes that ded with distance learning trends in Brazil and in the world; the main
periodicals aout distance learning in Brazil and in the world; the main events in the fiedd of distance
education in Brazil and in the world; the present Stuation and the trends in Brazil and in he world.

(19) Review and debate about the fundamental issues dealt with throughout the course.

Project presentation (summary of al the activities carried out by the students either individudly and/or in
group); opinion survey among the students in order to identify possible improvements in this introductory
discipline; debate about fundamental issues to be included in the next course.

FINAL CONSIDERATIONS

We should try to achieve not only the end of the technologica “illiteracy” in Brazil, but dso the
“fluency” in information and communication technologies . The citizens integrated with the Information
Society in Brazil must be able to reformulate knowledge and to express themselves creatively and
accordingly in the same way that they should be able to produce and generate information, and not merely
understand it . The complexity of modern life and of the computationd systems brings critica
importance to education .The educators and, in specid, those specidized in distance learning via Internet,
have a fundamentad role to play in this context.

The congtruction and digtribution of technologica approaches to support distance teaching at low
cost and in large scale geared towards the Brazilian redlity so that al educators can have access to those
educationd technologies, brings once again the need to introduce disciplines related to distance education

in the teachers’ education courses. The present paper tries to contribute to the debate on teachers
education by suggesting a discipline on distance learning as the main focus of the Internet, as a favorable
context to cooperative learning and shared knowledge.
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