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ABSTRACT

If they are used suitably, the technologies of imfation and communication (TIC), can contribute

substantially to improve the quality of the eduoatiand the formation, and to adapt them to the
requirements of a society based on the knowledgé¢his work we try to explain the methodology

used in the teaching of Statistic under a virtuali@nment. Therefore, the objective is to shae th

experience about the changes in the way of teadhaigwe are having in a present future and the
changes about learning into new technological @iat§ of information, since in those learning

atmospheres, enriched by means of the use of tBearé that can really transform the quality of the
education. With this structure and organizatioswdfject are described the results that are expézted

be obtained and that have also been obtained dilmingurrent course are showed.

RESUMEN

Si se utilizan adecuadamente, las tecnologias idéolanacion y comunicacion (TIC), puede contribuir
substancialmente para mejorar la calidad de laasiidie y la formacion, y adaptarlos a los requisitesina sociedad
basada en el conocimiento. En este trabajo nosioteysamos explicar la metodologia usada en laefereza de
Estadistica bajo un entorno virtual. Por consigeieel objetivo es compartir la experiencia sobsedambios en la
manera de ensefiar que estamos teniendo en un yatpresente y los cambios sobre la forma de apremdlas
nuevas plataformas tecnolégicas de informaciordelgse en estas de atmdsferas de aprendizajeyecidgs por
medio del uso de TIC, realmente pueden transfolanzalidad de la educacion. Con esta estructurganizacion de
la asignatura descrita se muestran los resultag®se esperan obtener y también que se ha obthmidote el curso
actual.

KEY WORDS: TIC, elearning, statistical knowledge, virtual.

MSC: 97U60; 97U70

1. JUSTIFICATION

This work deals with the use of the (TIC) which atkaround us, within our reach. A use of the new
technologies in order to involve students in aigtiatl teaching, which matches with the futuret tisa
approaching, and with the adaptation to The Eunof#aace for Higher Education (ESHE) [5]. One of
the main objectives that is sought to reach idifating the mobility, not only the students busalthe
professors, investigators and others. Talking abmustudent” situation, it is fundamental the didopof

a system of easily comprehensible and comparabtéest among the European states which authorizes
everyone to be introduced in the European laboukketano matter the nation in which one has
obtained the studies.

To homogenize the different studies, one of thst iteps was the establishment of the new system of
credits, well-known as European Credit Transfert@ws(ECTS), as a common measure unit to the
different states [4]. The current teaching-prodedsased almost exclusively on the professor'shiage
whereas starting from now a days, this should becaprocessin which the student becomes the true
main character. To grant the student with a biggetagonism in théeaching-learning processnd to

get the student to acquire the wanted generic pedific competitions, part of the traditional lessare
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substituted by non presential lessons. This nevhodetiogy takes harnessed a change in the evaluation
system, because all the activities carried out ey $tudents should be kept in mind in the final
qualification.

In the non presential sessions we want to potextiet tutorships” support and the orientation sarain
to do the directed works in small groups. Thisidetton implies a bigger responsibility, the stutien
autonomy, and a change in the professor's methgitdalopositions. In the theoretical credits thejeab

is developed according to what the student hasqarsly read and meditated. During the practicatlitse

the professor acts mainly as a guider, and stu@desisme a main and autonomous role [1].

Diverse technologies, instructors, teaching mettanstechnical of collaboration participate in thesw
teaching-process, elevating the teaching procedsviels which are unreachable with the traditional
methods. But, the virtual teaching reaches its ai€iine technology is developed to the point tHives

to the student:

o It is the most flexible method to teach becausoésn't impose schedules, being able to adapt
the study to each personal schedule.

o It stimulates the communication among the studentselebrating debates, by the assignment of
group tasks and by the personalized contact wélptbfessor by using email, forums or chat.

o0 It pushes the students to take the reins of tltkication and be more responsible.

0 The student can carry out their participations omeditated way because they have the
possibility of working off-line.

o It offers the student the possibility of controgjithe learning process by means of continuous
evaluation systems, by self-evaluation and by cometivities to the matters that are taught.

0 The educational activities take place without thelents converging into one place. Thanks to
the new technological advances it becomes morébfeahe possibility of learning with tools
such as multimedia topics based on web, videocenéers, and electronic slates.

o It exists information Feed-back, so that, the pefe knows if the student responds to the
method and if he reaches the objectives which fieed initially.

o It allows an upgrade of contents and activitiemipermanent way, a fact that textbooks don't
possess.

o They benefit of the advantages of the differenthéay methods and of the benefices of the
traditional didactic means, avoiding the inconvenes of them.

But the virtual installation of education systertif possesses a series of limitations which ankdd:

0 To the necessary technical means to be carriedasutn appropriate installation of the virtual
teaching requires a wide investment in softwareg\Wware, communications, nets, etc. which are
not within reach of any people.

o To the conceptual change that implies to pass fitmantraditional pedagogical methods to the
new teleformation systems.

Also, an e-learning good system implies a continuous upgrade whichigsarsome costs, not only
economical ones but also a professor’'s waste andriess as they have to adapt themselves to these
changes.

On the other hand, the student needs to have the@ate work post to be able to consent to this
formation. That leads to a social barrier causethbyinequality in the access to the TIC, and,afwee,

to the formation which is offered through them. Tlaek of a sufficiently equipped computer or the
slowness of Internet connection can put an enti¢sstudent's patience, causing the abandonmeheof t
formative activity.

Because of all what has been analysed, it canibels# the TIC shares with the convergence prot®ss

the ESHE a couple of common aspects that are @gsentnderstand separately and which comes from
the conjunction of both of them. The first onehattboth scenarios require a change; in the caffeeof

62



ESHE it is a change imposed by European institstiiat force to the states and to their institugiom
change structures, organizations and politics apathem to that common space. While in the caskeof
TIC the change is clear, as it lacks the sensesiofyuthe TIC to make the same things that wereadire
made without them. Taking as starting point thisaisl the TIC are associated to the opportunity of a
change, to the opportunity of making the thingsairifferent better way. When we associate both
scenarios, ESHE and TIC, they offer us the oppdstua think the way in which the university studen
carry out their more genuine functions.

A second aspect is that the required change taidirogit the reformation of the ESHE and talking @bou
the TIC, has common elements: to facilitate thestmiction of the knowledge, to take the resporigjbil

of the own learning, to have a bigger control oa tltontents and on the activities and to have the
possibility of collaborative works not only for tistudents but also for the professors.

With all what has been dealt, we want to give dsion and our experience about all what is apprioach
showing some of the tools and carried out actisjtleecause up to now a days, not many studies about
who the professor sees the convergence procesbaimtorporation from the TIC have existed.

2. DESCRIPTION OF THE USED MEANS

The development of computers and of the applicatibeomputer science to the education has been
marked from their beginnings by their specific depenents in the science teaching environment and
particularly in the mathematics one. Therefore anegoing to give all the details about the toalsduin

our work and we are going to adapt it to this neaching methodology.

To carry out our project the tool used for the ticmaof the courses #/ebCT of the University British
Columbia. WebCT is a Learning Content Managemerste®y (LMS) that allows to build interactive
courses and to impart formation "on line", carryimgt the students” tutoring and the pursuit [2], [9
WebCT has a huge number of communication toolstecis, evaluations and studies. It is, in the same
way, a flexible educational environment where th@lents can, besides learning, share experiencks an
knowledge with virtual communities composed by as#rthe system.

By means of the tele-formation tool, WebCT intergctourses can be built in an intuitive and eaay.w
These courses can have tools and utilities liket,Gha shared Slate, Forums, email, contents datete
tools: the program of the subject, a glossary aacéeer, a calendar, an index, etc., or also evialu&tols:
exams, surveys, tasks, auto-tests, etc. At the sameit offers to the professors the possibitifyhaving
a detailed information of the students” progress @irthe students” knowledge assimilation. Theesyst
also allows making an exhaustive statistical anslgkthe results of the exercises or of the exdhtan
be done individually, or for a certain group ofdsuts.

Macromedia Dream weaver is a publishing HTML which allows to design, todeoand to develop places,
Web pages and applications. Dream weaver providassaful tools not only if we want to control the
code manually but also if we prefer to work in arvieonment of visual edition. This work allows us
controlling the whole process of creation of a \pédre: creation of the place, to structure the tiele, to
design the pages and the ascent of our work teewant web. It includes tools for the code edifgurch

as colored of code and automatic termination oéligband reference material on HTML, leaves ofestyl
in cascade (CSS), JavaScript, ColdFusion Markumuage (CFML), Microsoft Activates Server Pages
(ASP) and JavaServer Pages (JSP).

Another application that has been used is the kadlwn asHot Potatoes. It is a group of six tools
developed by the University of Victoria (Canadahieh allows elaborating different types of interaet
test based on Web pages. The interactivity of tkeraéses is obtained by means of JavaScript. Any
member of an educational institution can get Haafes for free, for Windows and for Macintoshhi t
following addresshttp://web.uvic.ca/hrd/halfbaked. The different test types that can be elaborated a
given by the following programsiBC (Test of five answers where one should choose, al@)iz
(Questions that are answered in a text squaké)x (Exercises in which one should order the sentgnces
JCros (With it crosswords can be carried outMatch (Association exercises can be carried oifjpze

(It allows creating texts with gap fillings).

With her, we have been carried out a series of-sgbexercises that will allow the students tohapp
what they have gone learning and understand bibeecontents. These exercises are guided to help th
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students in the attainment of their last objecthat is the learning having a bigger grade of kreagke
about their progress.

It is also sought to endow the student of presemtain PowerPoints where the most important thing of
each topics is summarized, as well as videos, anthar series of utilities that can be used foiggdr
help and a bigger understanding of the contentssdr up, to improve the process of the student's
teaching-learning as much as possible.

3. WHAT IS EXPECTED TO BE OBTAINED?

New technologies of the communication open us regwesentation windows and a transmission of the
mathematical-statistical knowledge. Foregonly, dadgances in the technology of the calculation and i
the communication, will suppose, they are alreagypssing, the possibility of creation of new vittua
spaces of symbolic representation that without doybts open numerous perspective of didactic witilit
And for this essential reason, the importance efstystems of external representation of the mattiesmha
knowledge facilitates, understanding these esdbntia products, its manipulation and its transioiss
because they connect, up to now not obtained bysapport of information, with basic components in
the nature of the mathematical thought.

The professors in the virtual environment stop geime direct instructor and they become facilitsitor
offering to the student tools and hints that hbgnt to develop their own learning process, andahtte
same time that assist their doubts and necesffie$he tutor will be the person in charge of hayia
direct contact with the student, predisposing hird advising him in the pursuit of the studied satgge
and therefore, he is the figure that must avoidddmmotivation and the student's abandonment iautis-
formative process.

Now, the tutor should establish a series of paramdikeratio tutor/student, timer type of the tutor's
answe, where the tutor will try to give the more perabized as possible answer, whenever the content of
the outlined question and the possible ones irtesleis oneself answer don't require that this answe
becomes public by means of the plank of announctsmaéithe tool of the tele-formation.

Therefore, summarizing, after the initial momentsontact with the virtual environment, the larger
smaller grade of the student's participation wdaftend so much on the technological aspects aseon t
methodological ones, the student's initial intefesthe matter of the virtual course is supposed.

Starting from this moment, the tutor's work is aciximum importance and his attitude should be pessid
over by the enthusiasm, the perseverance andtémgian to his students and by the multiple intéoans
that take place in an environment in which the camication channels are privileged.

Without any spirit of offering a closed list of ade for the tutor, we dare to make the following
suggestions, because at least, they will probablyg o carry out their complex activity in the vat
classroom:

o It is necessary to cause the group’s interest filmenvery beginning of the course and to
maintain it in each one of the formative sessidvighout any interest, the participation is almost
impossible.

o lItis suitable to give a sense to the daily woelkating it with the one that was made the previous
day and with the coming one. It is necessary tmatstudent knows why and for what reason he
is working to avoid the demotivation and to charthelinterest through the participation.

0 We should recognize the student's previous knoveleddghe matter and, starting from these, to
sustain the development of the formative sessiahdbncerns.

o When we face an explanation in a synchronous segsio should look for the interaction with
the student to check if this follows this explanati

0o We can request to a student that summarizes themation that the tutor has just facilitated or
to some of his partners, which allows us to evaluétthe students understand without the
difficulty of the matter.
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0 We can also propose to the group, after the extwibitf the matter, to carry out an activity in
which the information that he/she has just receivasl to be applied. In the envirement of the
theoretical knowledge to the practice some douims will stimulate the students” participation
will arise.

0 The activities in group are one of the best wayadaieve the students” interest, to harness their
participation and to avoid the isolation sensatignich are virtual teaching characteristics.

4. USE EVALUATION OF THE TIC IN STATISTIC SUBJECTS STU DIED BY THE
STUDENTS

In last course, and within tH&lan de Virtualizacién de Asignaturas para el cufstadémicd®20062007

of the Virtual Training Center of the University Gfanada (CEVUG) - Secretaryship of Technologies fo
Support to Teaching (STAD), a subject of Statfsticwayb-learning was taught with a pursued task, to
improve the teaching quality by means of an sems@ntial sessions in which another ways of teaching
are distributed in the classroom, according to tiaitional model, whereas another is based on
denominated education online, virtual teaching ele-formation, in which the student carries out a
process of the auto-learning under professor'sreigen.

With this project we are persecuting to generatdactic materials to help the students like
complementary and/or alternative tools to the emritent web already created for these students, thus
continuing in this way to reinforce present teaghémd to foment the active and autonomous learaing
the students. The contefitat have been elaborated have been divided ifollesving big blocks:

o Traditional educational material: subjects of tlyeqroblem relations and scripts of practices.
All of them can be found by the students in webgsagnd pdf file, that can be lowered and be
worked like and when they want. The theory noteshzeen published in manuals that are used
and demanded by the students, without any costhidon.

0 Material directed to the auto-learning: tutoriatieds on practices of computer and problems
type made in Power Point.

0 Material directed to the auto-evaluation: auto-eatibn question classified by topics and/or
level of difficulty.

We understand that the first phase of the develgpejct concluded in May, end of the past academic
course, the evaluation and valuation of the tootesponds the present to the students in coutbeugh
some of them participated in an initial evaluatiwhich we will comment next, but, in general, we
believe it had a good welcome.

Anyway, the professors implied in this educatioegperience fixed the following main objectives with
the purpose of evaluating the degree of advantageeoof the same one:

0 To value the degree of improvement in the deriveatring from the existence and use of the
materials of created support to teaching.

0 To evaluate the perception that the students hbwetaheir didactic utility, as well as of the
different curricular materials including.

0 To estimate the degree of satisfaction of the sttsd® improve and elaborate new materials.

0 To increase the number of registered students.

The degree of attainment of these objectives wilalued from the results of a poll between theestir
users, which reflects on these issues, wonders utily and view them deserves and they put on in
evidence the deficiencies observed for possibledorgments in the future.

4 We teach the subject about Virtual Statistics Godrism.

® Blending Learning, educational modality in whidmbines the present formation and the on-line ftiona

® The students can find all elaborated materialSiatistic subject imttp:/cevug.ugr.es/asignaturas_online.ptpthe web of the
investigation grouphttp://www.ugr.es/local/eues/webgrupo/index.htmihere necessary information for the student earfobnd,
like dates of examinations, schedules of tutorstip, This web page has been created with the tiggo continue including more
professors and therefore more subjects, more ralted improve the process of teaching-learninthefstudents and where it can
act in an autonomous way acquiring bigger workatiite.
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Likewise, we try to objectively assess the influemd the innovative teaching methodology introduced
this academic year in the obtained results, corisigehe total number of approved, the averagegatif

the groups, the relative dispersion of qualificatipetc. These measures will allow us, among athers
comparing results between groups of students fr@wipus academic courses involved or not in thiety
of educational experience and to compare resubisttact the opportune conclusions.

The valuation can be considered good, so the seardtalways higher than five point two on six, et
have also collected a number of issues that trdesta have proposed and, of course, we believeathat
improvement is needed. We still have a lot of wiorklo, we are in an early stage, but we believetie
results and reception has been good, although wsider that we must continue and improve the
undertaken work line.

5. CONCLUSIONS

The vertiginous and ascending movement of the rmhriologies as well as the quick entrance in the
ESHE, together with the improvement of the pedagmigprocedures do that most of the professors
and/or tutors face an important change in the wagiving and elaborating the lessons nowadays.

The new technologies of communication open new aivslof representation and a transmission of the
mathematician-statistical knowledge, where the gasdrs in the virtual environment are no longezalir
instructors and they become facilitators, offerihg student tools and tips to students to helpeteelbp
their own process of learning, and they also diarhg the people who take care of their doubts and
necessities [7]. The tutor becomes the person argehof having a direct contact with the student,
predisposing and advising in following up the stabimaterials, and therefore, it is the figure whs to
avoid the student’s demotivation and the abandohmeheir self-formative process [3].

It is important to emphasize, from our point ofwjethe student not only learned statistical knogkd
but they also, as we think have had a tool whichd®aved as guide in the way of the learning, bimge

the process through the use of the technologiesgeting a renovated process and renovating the
teaching-learning process, where competitions thidit allow to form individuals for a learning
throughout all the lifetime have been developed.

Our present objective must be to update us inteéshodology which uses the available resources to
foment the self learning of the students, esthbigs simultaneously a continued guide that covhes t
needs of those ones who cannot habitually atteedctass (because for work reasons, for time of
coincidence or any other eventuality).

In the online education, after the initial momeafscontact with the virtual environment, the larger
smaller degree of student’s participation is nahgdo depend as much on the technological aspexcts
on the methodological ones, supposed the initiadestt’s interest by the subject of the virtual seUs].
This one will be the main departure point for a reamtered educative methodology based on the gtuden
opposite to the traditional model of skillful lessoin which the center of the education procegbéas
professor.

Therefore, we conclude that the incorporation o€ Tih university teaching is one of the strategic
priorities in the methodological environment acéogdto the Proposals for the Renovation of the
Educational Methodologies in the Spanish Univergithlished recently by the Ministry of Education. [5
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