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ABSTRACT

A new way of learning statistics with computerpiiesented. For this purpose an interactive guini@peising a web site
and a SPSS statistics package emulator programbéeas developed. These have been prepared foritiséafistics
subject of the Styear of theUniversity of Granada BA in Biology, though they might be used by anyavteo needs to
get started in data managing with SPSS.

The web site includes different cases (based orciees with SPSS) with a theoretical and pracii@bduction about
them and an exercise solved with a SPSS progranfatamuFinally an exercise, to be solved by thedsii with the
SPSS program itself, is proposed.

The program emulator aims a student's approachedSPSS program, guiding him in the interactivecetien of a
specific exercise. The emulator has enabled omyn#eded options in order to properly perform thieed practice, and
monitors the user’s actions, always informing hiithwvarning pop-up windows in case of wrong actiomparticular
or even with some hints to help the student to éntiwhat his mistake was and to correct it.

In this project we present the Interactive SPS&I8eatning Guide version 1.3 which comprises fivifetlent practices:
the first one is an introduction to the program &ada Editor; the second one is about Descriptietistics; the third
one is about Regression Analysis; the fourth oheutiProbability Calculation; and the fifth one fises on Confidence
Intervals. This guide is available in thdJniversity of Granada web server through this link
http://www.ugr.es/local/bioestadhere this guide can be browsed online or if goefer it can be downloaded to view it
locally.

KEY WORDS: Self-learning, program emulator, Interactive 3edfrning
MSC: 97U40

RESUMEN

Se presenta una nueva forma de aprendizaje dei&gtadon ordenador. Para ello se ha elaboradguiaainteractiva
que consta de un portal Web y un programa emulelqraquete estadistico SPSS. Este material ssahizado para la
asignatura Bioestadistica de 1° de la Licenciader8iologia de la Universidad de Granada, aunqeeeser utilizado
por cualquier persona que necesite iniciarse araakjo de datos con SPSS.

El portal Web incluye diferentes supuestos prastifflmasados en ejercicios con SPSS). Cada pradiit&Eme una
introduccion tedrico-préactica sobre la misma y jemaicio resuelto con un emulador del programa SF8&mente se
plantea un ejercicio propuesto para que el alummeduelva con el propio programa SPSS.

El emulador del programa tiene como finalidad gu@lemno empiece a tomar contacto con el prograf@8SS
guiandolo en la realizacion interactiva de un é@cespecifico. EI emulador sélo tiene activasdpsiones necesarias
para realizar correctamente la préactica guiadsupervisa las acciones del usuario, informansi@mpre con ventanas
de aviso si hizo una determinada accion de forroariacta e incluso proporcionandole algunas piséaa que razone
cudl es el fallo que cometié y lo corrija.

En este trabajo presentamos la Guia interactiautigaprendizaje de SPSS version 1.3 que constande practicas: la
primera, una introduccion al programa y al Editerdatos; la segunda dedicada a Estadistica Desgarif# tercera a
Andlisis de Regresion, la cuarta al Célculo de &bdlllades en distribuciones conocidas y la quantatervalos de
Confianza. La guia se encuentra en el Servidor Webla Universidad de Granada en el siguiente enlace
http://www.ugr.es/local/bicestadonde se puede consultar directamente On-linerodh se prefiere se podra descargar
para visualizarla de forma local.

1. INTRODUCTION

1
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We do hereby present this Interactive Guide whlldwa the self-learning of the SPSS statistics pgek
This Guide comprises a web site and a SPSS prograniator. These have been developed for the
Biostatistics subject of the®lyear of theUniversity of Granada BA in Biology, though they might be
used online freely by any user through this inteliné& http://www.ugr.es/local/bioestad

The development of this project, as well as previomes, was boosted by reform of the Statistics
teaching method. This reform was mainly focusedtenfact that many of the problems faced by the
graduates in the work market have to do with thgliapce of different statistical techniques. Inearly
stage, methodology was modified for the teachingtattistics and, as a consequence, computers were
introduced in the classrooms. Then, the studentsimgmlved in an active way. Besides, specific
documentation was developed for the students (séerences ‘“Introduccion a la Estadistica para
Biologia” (2003) and “Técnicas Estadisticas parzestigacion en Biologia (2003), “Estadistica para
Biologia” (2004); so that the student may have s&de all the information and material relatedhe t
subject and multimedia methods for troubleshootinutorials.

The development of the Interactive Guide is thailtesf the implementation of the European Higher
Education Space. The enforcement of the ECTS crditem has revealed the need to introduce
innovating and improving changes in the teachirmgring process focused on the student’s self-
performance in which work initiative and studerd&ive incorporation to his learning process wél b
gradually more valuable.

New Information and Communication Technologies (JQBve been used as a complement to class
attendance and virtual learning space. Therefeeedo approach the scope of distributed learninighivh

is an approach to teaching, focused on the studdanth with the help of ICT enables the developnwnt
the activities both in real time and in asynchrantmarning.

The initial version of the Interactive Guide (LdParraset al., 2006) developed in the academic year
2005/2006 for the reform and improvement of teaghincluded three practices about one-dimensional
and two-dimensional Descriptive Statistics: thetfione was an introduction to the program and Data
Editor; the second one focused on Descriptive Siedi and the third one on Regression Analysis. The
experience gained in the development of the fiession of the Interactive Guide, the communication
with the students, as well as the continuous exgdari experiences between the lecturers involved, h
led us to an assessment of the project carriedcoutecting misprints, improving and extending aéd
Guide.

A second version of the Guidkafa-Porras et al., 2007) includes a module about Probability Calculation
in known distributions. In particular, values ofettprobability mass function or density function,
distribution function as well as several quintilBgsides, random results of each model will be gdad

and the current version of the Guideara-Porras et al., 2008), extends its previous versions with a
module of Confidence Intervals. In this module fefiént intervals of confidence are obtained: far th
mean of a normal population, for the differencarefans between two normal independent populations
and for the difference of means of two normal edgbopulations.

Each of the sections contains a suitable introdud the use of the program, a step by step reésolaf
an exercise by means of the SPSS program emuladioit ends with a proposed excercise that canyeasil
be solved with SPSS.

2. CONTENT OF THE INTERACTIVE GUIDE
The Guide consists of two parts:

1. The Web Site: includes different cases (based @mceses with SPSS) (see Figure 1). Each
practice has a theoretical and practical introdurctibout it and an exercise solved with a SPSS
program emulator. Finally, an exercise, to be sblye the student with the SPSS program itself,
is proposed.

This Web Site has been implemented in HTML + JaxigSm order to make its use easier. It is a mark-
up language which allows an easy access to infe@mand can be viewed from any user’s web browser
(Internet Explorer, Mozilla Firefox, etc), sincayaperson with an internet access will be ablecieas
the site, which is intended to be the base or tive@ment on which to carry out the all the prees.
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2. The SPSS program emulator: aims a student's agptodhe aforesaid program, guiding him in
the interactive execution of a specific exercisse (Eigure 2). With the use of the emulator, the
student will be able to solve any other similarreise with the program. These are the main
SPSS program emulator’s characteristics:

» It proposes different explained exercises the stugleould execute step by step as if in
a real SPSS environment.

 The application will supervise the student's actiomlways informing him with
warning pop-up windows about whether he carriedeoparticular action wrongly, or
even providing him with some hints to make him fiogt what his mistake was and
correct it.

» The execution of a guided exercise under SPSS éwnigaalways divided in two steps.
Each of them is explained interactively and seqgabiyt thereafter the student will not
go to the following step unless the previous ormisipletely and correctly taken.
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Figure 1: Web Site

The implemented emulator does not have the sanwidmality as the SPSS, it is more simplified. The
needed options to properly perform the guided pacare the only enabled ones. The said guided
practice should be carried out following the ordgx®n in each step. With this, copying the saiggpam

is not intended but an execution of a parallel sinaplified application which shows a graphic intexé
similar to SPSS’s towards the user so that wherstihdent begins to use the said program, he becomes
familiar with its environment and with part of fisnctionality. We could say that the computer beesma
student’s virtual practice lecturer, and it willide him throughout his learning telling him when ike
wrong.

In order to implement this emulator we have used Jaogram language, one of the most widely used
nowadays, due to its characteristics since it workay operating system (Windows, Linux, Mac,...).

3. PROVISION OF TEACHING MATERIALS

This Guide is available to users on the Internabkis to the web site, which connects tolthméversity of
Granada web server.

From this web site: htp://www.ugr.es/local/bioestadthe user can check the practices documentation
online and execute the guided exercises with tHe&SS&mulator in Java or download the Guide and view
it locally. The only requirement to execute thedsaercises is to have installed the pertinent Jauaal
machine (also available from the web site).

The teaching materials are also available in a @MRcalled ‘SPSS Sdf-learning Interactive Guide
version 1.3" including the web site, the SPSS emulator, aolditl software such as the Java virtual
machine and some freeware web browsers. ThroughVigte Portal, the student will be able to consult
the documentation relevant to assignments and aienfiie guided exercise with the SPSS emulator.
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E/ppersegment: An interface similar to that of the SPSS programme, but with limited functionality.

-

= Practica 1 - Ejercicio Guiado

Archive Edicion Ver Datos Transformar Analizar Grafidos Utilidades Ventana 7
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| wista de datos Wista de variables I

Practica 1

S pide:

1.- Introducir los nombres vy caracteristicas de cada una de las variahles en "Wista de variohles'. (Las variable=s
'sewn' ¥ 'estadocivil' tienen etiquetas de valor) . Siguiente >>
2.~ Introducir los datos de cada una de las variables en 21 'Editor de datos', A

3.- Presentar las varicbles con sus respectivas 'Etiquetaf de walor' en el 'Editor de datos'.
| 4= Introducir una nuewa wariable con el nombre 'calcula' bue sea el doble de la variable 'edad' mds el triole de la ™
K. »

Lower segment: dialogue window where step-by-step completion of the exercise is
provided, briefly outlining any actions to be taken on the upper segment (the emulated
SPSS interface).

Next button: This button must be clicked by the user in order to indicate to the emulator that a step
has been completed. If the step is completed satisfactorily, the dialogue window will show the
completion of the next step of the exercise; if the step was not completed, the error will be indicated
to the student and will remain in this state.

Figure 2: View of the SPSS program emulator
4. CONCLUSIONS

The development of this project has shown us hafulishe Guide is, due to the progresses achieyed b
the students both in their statistics knowledge ianttheir growing interest for statistics. They ¢agjood
advantage of the time they spend doing practiceh@romputer. Furthermore, we have heard of people
interested in the learning of SPSS using this guide to the difficulties of assisting to a SPS8rse.
Methodological changes in the teaching of someesuibjsuch as Statistics in experimental degreea are
necessity and a challenge for academic staff. WitHosing course content and importance, the
introduction of the computer to the classroom, ibicto involve less theory and more practical work
allows the student to understand and assimilatednéents of the subject in a more efficient wae T
development of new technologies and their incorfiamanto society encourages its use in educatias.
already that a student may access, from any lagapiart of the teaching material and be in toucth wi
teaching staff for any queries that may arise. Tieie way of teaching Statistics has yielded optimum
results during the time it has been implementedit Aas been said throughout this paper, we watated
be more ambitious and we have created an inteeactmputer programme for self-tutoring of the SPSS
programme.

This Guide might be useful in other environmentsavimich practical teaching of statistics is required
Besides, it might be helpful as well for other msdionals who may need statistics using the proper
statistics software.

We also think this experience can be very helpfudl aiseful for the future implementation of the
European Credit in Higher Education, since not ahlgncourages the students' self learning but also
makes it possible.
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