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Abstract 

This study aims to examine the feasibility of a number of technical solutions implemented in a web-based system designed for 
the creation and management of online language exams within PAULEX Universitas, a project for the development of an online 
platform to design, deliver and assess the foreign language exam within the Spanish national University Entrance Examination. 
The paper provides an overview of the context and a discussion of current changes in Spanish ministerial policies, followed by a 
description of the PAULEX testing platform and a discussion on the technological solutions adopted. Lastly, the paper reflects 
upon a quantitative analysis derived from a pilot experience conducted in Valencia with over 200 students and their respective 
teachers, the results of which indicate that in spite of the difficulties, the implemented solutions have a high degree of acceptance. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 

The PAULEX Platform is a multilingual content-management system for language learning and assessment 
which includes an authoring tool, a content manager and an online assessment environment. The platform was 
created within the PAULEX-Universitas Project, carried out by the CAMILLE research group at the Universidad 
Politécnica de Valencia. The project is now in its piloting stage of the platform and the analysis of the results 
deriving from the different trials that have been conducted. Some of the findings concerning the testing and 
validation phase will be mentioned in section 3 below. 

The PAULEX platform is based on the InGenio e-learning platform, also developed by the CAMILLE research 
group (Gimeno 2005, de Siqueira et. al. 2009) and therefore, it shares some of its features. PAULEX caters for the 
development and management of Internet-based assessment while fulfilling the security, scalability and usability 
requirements to simultaneously evaluate a large number of students in high-stakes selective processes, such as the 
Spanish University Entrance Examination. Its online format allows the information to be constantly updated and 
stored in the central servers, and the users access the system through Internet security applications such as the use of 
passwords, IP authentication and the HTTPS protocol. The platform features an authoring tool to develop and 
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publish the web-enabled language exams, as well as providing an online student assessment and management 
environment (Gimeno 2008). As for its users, they fall into at least one of the four following categories: content 
providers, students, markers and administrators.  

2. The PAULEX platform  

As mentioned above, there are four categories concerning the users who can access the PAULEX Platform. 
These users can be i) content providers, i.e. the test or exam writers, who design and develop the exercises and tasks 
included in the exams by means of the authoring tool; ii) students, who register and log-on to the delivery platform 
to  gain  direct  access  to  their  exam;  iii)  markers,  who have  access  to  the  assessment  module,  through which  they  
visualise the exercises or tasks to be assessed complying with the following criteria: confidentiality and protection of 
the data contained in each exam; and iv) administrators, who use the administrator(s) module to manage the 
platform as well as all the exam results, since they have permission to manage users and their corresponding profiles 
and  tasks  while  administering  the  exams  and  the  exam  results.  Each  user  is  only  allowed  to  manage  their  own  
activities within the system and for the sake of reliability, only the administrators have access to the main data, e.g. 
the management of an exam schedule or access to the profile of a student in particular, should this information be 
required in a revision process. 

Once the users are registered on the system and depending on the permissions given to them by the system 
administrator, the user or users who take the role of content provider(s)/ test designers(s) can create and manage 
whole exams, specific tests and/or individual exercises. An author can only access the materials created by other 
authors under the administrator's permission. For example, markers are the users in charge of monitoring the 
students assigned to them or the students registered on a particular course, so they would have full access only to the 
activities completed by these students. To safeguard anonymity, markers access the exams unnamed and the 
identities of the students are granted confidential according to the criteria previously established by the 
administrator. As for the administrator, this user can edit personal data and give permissions to the rest of the users 
(materials writers, exam markers and students), and they are also responsible for the management of tasks or exams 
within the platform as well as for adjusting the appropriate system settings in relation to the processes of creation, 
implementation, marking and analysis of the exam results. Figure 1 illustrates the vision of an administrator in 
PAULEX, highlighting the fact that for every section of the main menu there is a system control to award 
permissions. Thus, every user is only allowed to access the information and functions they are authorised to access. 

Figure 1. The PAULEX platform structure and connections. 

The higher the flow of information, all the more necessary it becomes to ensure information control and 
protection, both of which can be provided through different data protection systems such as user authentication and 
encryption (Kent 1998; Liao 2005; Yang 2006). In the data control process, IT (information technology) systems 
combine different kinds of technologies, the degree of refinement of which can vary considerably according to the 
technical resources available in each educational setting, both in terms of hardware and software. Another factor to 
be taken into account is the legislation in force in the regions where these systems are to be used. For example in 
Spain, the use of security systems such as the electronic signature are regulated by law (59/2003 Law - 19 December 
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2003). Additionally, in order for the system to be suitable for use in different educational locations, PAULEX has 
intentionally been developed to run with minimal software requirements and to be used on computers with varying 
software and hardware features. To this end, the system avoids the installation of plug-ins and additional 
programmes. It also runs on any common operating system (Windows, Linux, Macintosh and Unix). The only 
requirements are a live Internet connection and a media player application to play audio and video and to record the 
students’ utterances. The platform is controlled by a central server (CS) and a back-up server. The back-up server 
automatically duplicates all the information on the CS should it be necessary to replace or work on it to repair any of 
its components. PAULEX is basically divided into two main parts: the database and the source code. The database is 
based on PostgreSQL, one of the most efficient open source database management systems available on the Internet. 
The multimedia files saved on the server are also part of the PAULEX database, a feature which allows 
administrators to build an abundant pool of images and audio-visual files, including the audio files recorded by the 
students when completing the oral section of the exam through voice-recording systems. 

3. The validation phase 

The PAULEX project emerged as an attempt to design and to test the feasibility of implementing a computer-
assisted English exam for the official University Entrance Examination in the Valencian Community, an 
examination which is managed by the department of education of the regional government in collaboration with the 
five public universities located in its territory. The need arose as a the result of the newly approved national 
legislation (Royal Decree 1892/2008) which stated that, as from the year 2012, the foreign language exam should 
not only include assessment of reading and writing skills, but also listening and speaking skills. The CAMILLE 
research group therefore set about designing an online assessment environment that would be accepted by students 
and teachers alike, as well as complying with the new government regulations. 

In this process, one of the first steps taken was to find out what the most accepted items were in order to define 
the most appropriate construct for the exam (García-Laborda, 2010).  The study was conducted with 214 secondary 
school English teachers who prepare the students for the entry exam from the three Valencian provinces (Alicante, 
Castellón and Valencia) by means of a questionnaire focusing on their preferred exercise typologies for each of the 
four skills to be assessed. The main findings drawn at that stage concluded that teachers chose the activities which 
most resembled the current pen and paper exam. This verified the fact that, in spite of their eagerness to change the 
format of the exam and update it to current trends, their preferences were in line with the more traditional options 
and they conveyed their reluctance in terms of using computers in their regular English language classes in 
preparation for the entrance examination. The full results of the study have been published in Martínez, Sevilla and 
Gimeno (2009). 

Taking these results into consideration, the team then designed an online English exam delivered through the 
PAULEX platform that students took during the first pilot trial. The exam included assessment of all four skills, i.e. 
reading, writing, listening and speaking. Just over 200 students in their final year at secondary school participated in 
this first trial which was carried out in computer labs both at several Valencian schools and at the University. The 
computer engineers had to do minor adjustments to adapt all the computers to the platform’s specific requirements. 
For  instance,  programmes such as  Realplayer  were  installed  so  that  the  audio  and video files  could  be  played.  In  
general, the results have been very satisfactory. The students who took the online exam felt that the platform is user-
friendly, especially when editing their answers, watching the video files and speaking into the microphone to record 
their voice. One of the drawbacks was precisely the students’ shyness when speaking into a microphone and 
recording their own voices after being prompted to do so, although this, we think will be overcome if the online 
platform is adopted by schools and learners are given more opportunities to practice on the online platform. Once 
the audio file was recorded, the student could listen to the recorded file as many times as he or she wished, as well 
as being able to delete and rerecord it. 
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Figure 2. Sample listening comprehension exercise. 

There were, however, time constraints as students could only devote their English lesson and break time to doing 
the exam. They only had 60 minutes to complete it, instead of the stipulated 90 minutes they would normally be 
allowed if sitting the actual exam. In spite of this, in most cases, students did not need to exceed these 60 minutes to 
complete the exam, which included the newly incorporated listening and speaking sections. Students were requested 
to complete all the exam exercises and validate their answers and any modifications made thereafter, and then 
electronically send them once they had finished for storage on the server. In the listening section, they had to watch 
a number of short video sequences and then they had to listen to the questions and write or select their answers. The 
speaking part was the most interesting one for research purposes. The students were asked to take a look at an eye-
catching image showing logos of social networks and online chat programmes. They were given four minutes to 
record their voices analysing the image provided and relating it to their own personal likes and experiences. Many of 
the students devoted some time to writing a script that could allow them to produce a more structured speech. 

Once students had finished the exam, validated their answers and sent them to the server, a new window 
displayed a questionnaire through which students were encouraged to report their personal experience using 
technology and their attitude toward doing a computer-assisted exam. The results showed that they felt even more at 
ease with this format than with the traditional pen and paper one because they are accustomed to using computers 
and the widespread resources available on the Internet. The secondary school teachers who witnessed the whole 
process expressed their positive opinions and impressions as they had expected a higher level of anxiety on their 
students’ behalf because of the new exam format and because of the inclusion of sections devoted to testing oral 
skills for the first time ever in a university entrance exam in Spain. 

4. Conclusion 

The results obtained through observation and through the questionnaires indicate that both the students who have 
faced the computer-assisted test and the teachers who have witnessed this process have a very positive attitude 
towards this mode of learner assessment. They have expressed their enthusiasm and have felt much less disinclined 
both to incorporating the evaluation of oral skills to the foreign language exam within the university entrance 
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examination and to doing the exam on a computer. The conclusion after having tested the system in real conditions 
is  that  teachers  and students  seem to  be  in  favour  of  this  proposal.  The  trials  that  have  been conducted  have  also  
shown that implementing a computer-assisted English exam as part of the Spanish University Entrance Examination 
is feasible. The exam results achieved by the students have also been very satisfactory, although teachers and 
students were advised that the marks obtained in the pilot trial would not necessarily be equivalent to the ones that 
they would be awarded when facing the real exam. Most of the exercises were assessed automatically by the system, 
although personalised marking was required for the sections where students had to answer open-input questions in 
writing and record their answers on the media player. These exercise types are assessed by having the exam markers 
access a specially designed module enabling them to anonymously mark the students’ written and oral production 
for which they are provided with a set of pre-established criteria and scoring system to apply. 

To conclude, the PAULEX platform is a robust and dynamic tool enabling the administrators of the Spanish 
official University Entrance Examination to deliver the foreign language exam paper via the Internet. Several years 
of research were needed in order to be able to present a solid and feasible proposal for the computerisation of the 
exam, which has emerged as one of the most achievable alternatives in facing the challenges arising from the 
changes brought about by the new Spanish educational legislation. 

Acknowledgements 

Acknowledgements are due to the Spanish Ministry of Science and Innovation for granting and funding the 
PAULEX Project (HUM2007-66479-C02-01/FILO), and to the Valencian Regional Government for funding the 
research grants held by A. Martínez-Sáez and A. Sevilla-Pavón. 

References 

De Siqueira, J. M., Gimeno Sanz, A.&  Martínez Sáez, A. (2009). Asynchronous user communication and management tools in the InGenio e-

learning platform. Multimedia and Information and Communication Technologies in Education, Formatex, 78, 267-271. 

García Laborda, J. (2010). ¿Necesitan las universidades españolas una prueba de acceso informatizada? El caso de la definición del constructo y 

la previsión del efecto en la enseñanza (washback) para idiomas extranjeros. Revista Española de Orientación y Psicopedagogía. VOL. 21, 

Nº 1. <http://www.uned.es/reop/pdfs/2010/21-1%20-%20Jesus%20Garcia.pdf>  [Retrieved 10/01/2011]. 

Gimeno, A. (2008). Aprendizaje de lenguas asistido por ordenador: herramientas de autor para el desarrollo de cursos a través de la web.

Valencia: Editorial Universidad Politécnica de Valencia. 

Gimeno, A. (2005). The INGENIO online CALL authoring shell: New challenges in developing an online CALL authoring shell, content 

manager and courseware: The INGENIO model. EUROCALL Newsletter, 7. Retrieved from <http://www.eurocall-

languages.org/review/7/index.html>  [Retrieved 10/01/2011]. 

Kent, S. y Atkinson, R. (1998). Security architecture for the Internet Protocol, Internet RFC 2401. 

LEY 59/2003, de 19 de diciembre, de firma electrónica (23399). <http://www.boe.es/boe/dias/2003/12/20/> [Retrieved 10/01/2011] 

Liao, I-En., Lee, C.C. & Hwang, M. S. (2005). A password authentication scheme over insecure Networks, Journal of Computer and System 

Sciences, 72(4),727-740. 

Martínez, A., Sevilla, A. & Gimeno, A. (2009). Resultados de la encuesta a profesores de 2º bachillerato: nueva prueba de lengua extranjera PAU 

LOGSE. <http://www.upv.es/ingles/documentos/informe.pdf> [Retrieved 19/01/2011]. 

Ministerio de la Presidencia. Gobierno de España (2008). “REAL DECRETO 1892/2008, de 14 de noviembre, por el que se regulan las 

condiciones para el acceso a las enseñanzas universitarias oficiales de grado y los procedimientos de admisión a las universidades públicas 

españoles”, en BOE 283 de 24/11/2008 Sec. 1, 46932 – 46946.  <http://www.boe.es/boe/dias/2008/11/24/pdfs/A46932-46946.pdf> 

[Retrieved 10/01/2011]. 

Yang, Y.J., Bao, F. & Deng, R.H. (2006). A Practical Password – Based Two Server Authentication and Key Exchange System, IEEE 

Transactions on Dependable and Secure Computing 3(2), 105-114. 


