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Abstract. The main objective of this work is to apply active learning methodologies in a group of subjects of 

different degrees and diplomas taught at the University of Valladolid, with the aim of adapting them to the 

new educational model of the European Higher Education Area. ICT-based active methodologies offer nu-

merous possibilities, since they allow cooperative work and both distance and blended learning. This article 

describes an applied project, which has been financially supported by the “Consejería de Educación de la Jun-

ta de Castilla y León” (Education Authority of the Regional Government of Castilla y León). An educational 

interaction system called QUEST (Quest Environment for Self-managed Training) is proposed. The system is 

based on telematics and allows the development of cooperative and competitive workshops. It presents indi-

vidual and group work environments in which several intellectual “challenges”, to be solved in a time-

constrained way, are proposed to the students by students and/or teachers. 
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1 Introduction 

During the course of a workshop on January 23rd 2001, Julia González, a promoter of the 

ECTS (European Credit Transfer System) at the European Commission, highlighted the need 

for a deep change in the role of the teacher. In her view, a teacher should not be a person who 

provides an absolute truth but, instead, should act as a driving force within the learning pro-

cess. The aim is for the teacher to show students how to learn on their own. This change, 

which in our university academic environment in 2001 seemed extremely remote, is now a 

pressing need if we wish to make the European Higher Education Area a reality.  

The redefining of the role of the teacher in such a student-centred system is witnessing the 

introduction of an educational model where traditional classroom lessons become less im-

portant while other activities, such as field work or individual tuition, take on a greater rele-

vance. In this scenario, active methodologies are becoming more important in the learning 

process, since they encourage active participation on the part of students.  

The use of these active methodologies within the academic environment will, no doubt, 

train students better to enter the current labour market successfully, thus reducing, the gap be-

tween the academic world and the labour market. 

2 Active methodologies: the new scenario 

The ability to retain and reproduce concepts is not necessary or, at least, not enough, to de-

velop successfully most professions in the current European socio-economic environment, 

which is both competitive and ICT dominated. Rather, other abilities, such as computer litera-

cy and the often termed soft skills are extremely important and valuable, as professionals in 

most fields are required to be able to learn by themselves using different tools, including ICT-

based tools; to be prepared to work in teams, including intercultural teams where different 



languages are spoken and different cultures interact; to be able to express ideas face-to-face, 

as well as to an audience, and to judge others' ideas; to negotiate in order to reach an agree-

ment; or to analyse facts and information in order to reach conclusions. 

The European Higher Education Area aims to bring academic life closer to the young pro-

fessional’s life, thus bridging the current divide between the two worlds. The change will 

need to be implemented in every university academic system throughout Europe. However, 

the effort to adapt will have to be greater in some countries and/or universities where most ac-

ademic activities still revolve around lectures and classes given by teachers in classrooms 

where students simply listen to what they are being told. This scenario includes most Spanish 

universities, where the style is quite different from other countries within the European Un-

ion, where groups are smaller and, consequently, lecturers can provide greater individual at-

tention to each student, and where field and tutorship activities are more frequent. 

All of this should be accompanied by a change in the way students are assessed. Their 

knowledge is as important as their originality, their ability to communicate ideas, their capaci-

ty to work in a team or to experiment and put into practice the theory learnt, all of which 

should be taken into account for their assessments. That is, all the soft skills that students 

should develop during their stay at university should be reflected in their assessments. It 

would make no sense to change academic activities and style then to assess the students as 

they were assessed in the previous system. It is also important for students to know, before-

hand, the course assessment procedure, as they usually adapt their activity and efforts to the 

way they are to be evaluated. This is quite evident, and not exclusive to students, as everyone 

that has to pass through an assessment process orients their efforts to ensure success in it. 

That is one reason why old assessment techniques should not be used in new learning pro-

cesses and environments. Implementing active learning methodologies in the current universi-



ty academic environment will entail a number of important advantages, yet this must go hand 

in hand with a change in the way assessment is carried out. 

3 Learning strategies and learning styles 

The selection of a learning strategy, and its corresponding assessment process, entails pre-

viously determining the cognitive activity on which the learning is focused, namely, the type 

of abilities, skills and techniques to be developed (Fandos and González, 2005). We believe 

that active learning methodologies lead to better prepared and trained professionals, as ex-

plained in the previous section. 

Nevertheless, it must be taken into account that the strategy implemented in a certain learn-

ing process may not be the right one for every student, as success depends on the student’s 

learning style. It is logical to suppose that we will not achieve good results if we treat students 

who are completely different in the same way. Numerous categorizations of learning styles 

are to be found in the literature. One of the most frequent classifications (Burd and Bu-

chaman, 2004; Canós and Mauri, 2005; Marqués, 2001) is established by David Kolb who 

identifies four learning styles according to the way information is received (from concrete ex-

periences to abstract concepts) and how it is processed (from active experimentation to reflec-

tive observation): diverger, converger, assimilator and accommodator. 

However, other categorizations take into account the channels through which information 

arrives. For example, Mehlenbacher et al. (2000) classify students according to the categoriza-

tion of learning styles developed by Richard M. Felder, distinguishing active and reflective 

students, visual and verbal students, sensing and intuitive students and sequential and global 

students. Finally, Kim and Sonnenwald (2002) use the scale of learning preferences of Owens 

and Barnes to identify three learning styles: cooperative, competitive and individualized. 



It is also important to consider, as some authors highlight (Burd and Buchanan, 2004), that, 

even if individuals are usually strong in one learning style, in general, they will exhibit multi-

ple learning styles depending on factors such as age, personality, culture or environment. 

Agreeing with this principle, we believe that not every student must be treated in the same 

way, and that a set of activities that contribute to facilitate the learning process of the different 

students must be proposed by the team of teachers. However, we also believe that the students 

must be adequately prepared to successfully undertake their professional careers and that the 

teacher should focus on the use of active strategies where cooperative and competitive learn-

ing activities, and not only individual learning activities, take place. 

4 Active learning and ICT 

The effectiveness of a learning process is achieved when its results are lasting and transfer-

able to other situations. Various studies have shown the dramatic improvement in long term 

retention of what is learnt by the introduction of active learning techniques into the learning 

process (Canós and Mauri, 2005; Timmerman and Lingard, 2003). Moreover, other studies 

have revealed interesting results in terms of student responsiveness and satisfaction, as well as 

a significant correlation between the use of active learning exercises and final exam scores 

(Mehlenbacher et al, 2000; Timmerman and Lingard, 2003).  

It also has to be taken into account that the implementation of an education model based on 

active methodologies is not an easy task, as a number of difficulties usually arise. Some of 

these difficulties are: the rejection of new methods by both students and teachers; the number 

of students in each class; and even current classroom set-up, which appears more suited to 

taking notes rather than doing group work. 

Another fact is that active methodologies based on the use of ICT open up numerous possi-

bilities, as they permit cooperative activities, where a part of the work can be done outside the 



classroom (blended learning). This reality is already present within our students, who increas-

ingly use the Internet in their homes, students’ residences, etc., enabling them to access the 

University educational network, including educational material or allowing them to interact 

with their teachers to solve any doubts that may arise. 

ICTs have become major resources for designing and implementing learning strategies. 

Chickering and Ehrmann (1996) describe how the new technologies may and must be used to 

reinforce the seven principles of good practice in education created by Chickering together 

with Gamson ten years previously. Among these principles we wish to highlight two: the use 

of active learning methodologies and the respect for diverse talents and ways of learning. 

ICT is a useful tool to support pedagogical principles. Yet, for each learning strategy we 

must ensure that the right technology is applied. Pedagogical principles remain and, at each 

time and for each situation, we must analyse the existing technology and choose the one ap-

propriate to support the learning strategy selected for the existing scenario, as suggested by 

Chickering and Ehrmann in 1996. 

Virtual learning environments promote divergent thinking where every viewpoint is valua-

ble. They stimulate research rather than imposing “the right thought”. They also help to pro-

mote students’ autonomy, encouraging them to propose problems, select sources and assess 

their judges while respecting the concept of the learning community (Bryndum and Montes, 

2005).  

For a complete application of these techniques and tools to a course, most of the current 

courses in our current academic environment need to undergo profound changes to adapt to 

the new learning model, in which most methodologies use ICT as a base. However, this 

change can be implemented step by step, gradually introducing new methodologies, tools and 

concepts through concrete pilot projects into the current reality of the different courses.   



In this article, an innovative system for interactive education, named QUEST (Quest Envi-

ronment for Self-managed Training) is described. This tool has been applied in different uni-

versity courses at the University of Valladolid in both arts and technical studies. 

5 Description of QUEST 

As a learning tool, QUEST aids the introduction of cooperative and competitive workshops 

supported by telematics. The system pursues the development of student inquiry, documenta-

tion and critical analysis skills, while raising the level of involvement and communication be-

tween students and teachers. 

Lack of interest is one of the main negative factors in this kind of computer-supported 

learning systems, and it can lead students to respond with “minimal effort”. Another adverse 

aspect is the great dedication needed by tutors to keep students highly interested in these 

semi-on site workshops. 

A hybrid system of tutorship and peer-review is proposed to help manage these problems. 

Needless to say, several control mechanisms have been included for guiding the system to-

wards its learning objectives. 

5.1 General Description of the Work System 

The system presents both individual and group work environments in which a set of intel-

lectual “challenges” that must be solved in a time-constrained way are proposed to the stu-

dents by other students and/or by the teachers and tutors.  

The answer to the challenges proposed can be of any type of those most usual within the 

current assessment tests, and files in different formats can be attached by the students when 

the answers to the challenges are submitted.  



 

Figure 1. Main screen of the QUEST system in which challenges proposed by students and/or teachers 

or tutors are shown, as well as a summarized ranking of the best students and the current score of the dif-

ferent challenges if answered at a certain time. 

Once submitted, the tasks are rewarded by means of a variable scoring system. This system 

obeys a set of rules designed to prevent negative effects such as plagiarism, nepotism, disin-

terest or lack of motivation that may arise among the participants in the learning process when 

this tool is used. 

The workshop mainly focuses on competitiveness, collaboration and social acknowledg-

ment as motivation mechanisms and seeks to strengthen these skills in the student’s academic 

work. Hence, workshop sessions are presented as a contest with the corresponding ranking 



based on the scores obtained by the students with the answers submitted by them to the set of 

challenges proposed. 

To enrich the learning process by means of collaboration and involvement, the system al-

lows the students to submit challenges and to pre-evaluate the corresponding answers, being 

rewarded depending on the quality of the tasks done. The scoring method has been designed 

to avoid the negative effects this practice may entail and each new challenge proposed by a 

student must be validated by the tutor. 

As seen in Figure 1, the QUEST system displays a permanently updated and summarized 

ranking with direct access to a detailed scoreboard. There are individual and team rankings. 

Moreover, all the challenges proposed by teachers or students are shown in the main area of 

the screen. Although, as mentioned previously, the challenges proposed by students are ap-

proved and scored by a teacher, it is possible to set up the system to allow automatic approv-

als. In fact, one key design point is flexibility: the teacher has many ways in which to use the 

system; the maximum and minimum score can be changed, the number of answers to be ac-

cepted can also be determined, etc. 

From when the challenge is created until the end of the process, the score of a challenge 

varies (as shown in Figure 2):  

1. Stationary phase: During this phase, the score remains as proposed by the teacher during a 

period of time to allow students to understand and to take in the task. This period should be 

longer when the task is more complex and/or needs important previous documentation 

work. 

2. Inflationary phase: During this phase, the score grows to adjust the reward to the difficulty. 

It is assumed that a lack of correct answers means that the difficulty of the task proposed is 

higher than the reward offered at a certain time.   



3. Deflationary phase: This phase starts exactly when a challenge is correctly answered and, at 

this moment, the score starts decreasing. During this phase the score continuously decreases 

following an exponential or a linear pattern so that the student who is the first to answer is 

awarded the maximum score. 

 

 

Figure 2. Variable scoring of a challenge during its life-cycle. 

The final score that students obtain is not the value of the score of a challenge at each time, 

as their answer must be assessed. Instead, the final score depends on both the score of the 

challenge at the time it is answered (see Figure 2) and on the result of the assessment carried 

out by the author of the question. For example, if the score of the challenge at a time is 25 on 

a scale from 100 to 0, and the result of the assessment carried out by the author of the ques-

tion is 50%, the final score will be 12.5, half of the value of the challenge at the time it was 

answered. 

The assessment carried out by the author of the challenge must be conducted taking as a 

base a number of criteria defined by the teacher when the contest is created and that every 



participant is familiar with beforehand. Besides defining the assessment criteria to assess the 

answers, the teacher must also define a set of criteria to assess the challenges proposed by the 

students. Figure 3 shows a sample form of assessment criteria for the answers provided by the 

students to the proposed challenges. The criteria defined by the teacher in this example are:  

− Quality of the answer (conclusions). 

− Are the scientific demonstrations rigorous and clear? 

− Quality of the explanations in the process followed when solving the question. 

− Is the document structured under various headings? Is there a conclusions section?  

 

 

Figure 3. Example of a form containing the criteria to assess the answers provided by the students. 

Finally, Figure 1 also shows how the challenges can be on a set of states as follows: 



− Closed: Once the challenge is closed, the time to answer is over, and no more answers are 

allowed. At this time, the students can read all submissions from all the participants anon-

ymously, which can help them to understand and reinforce concepts whilst maintaining the 

privacy of the submitting authors. 

− In progress: This means that the challenge is fully active and that answers can be received, 

and that its corresponding score at each time varies.  

− Approval pending: This means that the challenge has been proposed by a student but that a 

teacher has not yet approved it, which is necessary for a challenge to become active, unless 

the system has been set up to allow automatic approvals.  

− Start pending: Each challenge has a start date and an end date and answers can only be re-

ceived during the intermediate period. Moreover, prior to the start date, only those propos-

ing the challenge and/or the teacher may access it.  

The final result is a dynamic and changing environment in which students generate contents 

and encourage each other to participate. As students have the possibility to generate contents 

that everyone else will be able to access, they tend to aim for a higher level of perfection than 

if their work were private. This idea that we subscribe through our own experiences has al-

ready been presented by some authors (Hislop, 1999).    

5.2 Implementation of the Work System 

QUEST is accessible from every computer with Internet access and, hence, can be used in 

the classroom, at home or in a cybercafé. This is possible because QUEST has been imple-

mented as a module that can be integrated into the e-learning platform Moodle. This platform 

is based on the World Wide Web, is available as free open source software, and allows the 

use of content with several types of formats: HTML messages with images, attached files of 

any type, etc.  



Specifically, QUEST has been implemented as a plug-in for Moodle to offer a new type of 

activity for the courses delivered through that platform. Moreover, Moodle has a type of ac-

tivity module similar to the one proposed here, called “workshop”, in which students submit 

their work to be evaluated by the teacher or by other students, following a peer-to-peer as-

sessment method. The workshop module was taken as a starting point to develop the module 

QUEST and, in fact, around 20 % of the code is common for both modules.  

 

Finally, it must be mentioned that QUEST has been implemented as a module ready to be 

installed in any Moodle platform that makes use of the database management system (DBMS) 

MySQL. 

5.3 Styles of learning in QUEST 

The platform has many interesting features that allow the implementation of a wide variety 

of learning styles: individual, collaborative and competitive learning or a combination. For 

example, teachers can propose challenges that must be solved individually, thus leading to in-

dividual and competitive learning. They can also propose challenges that must be solved in 

teams, leading to collaborative (within the teams) and competitive (between the different 

teams) learning. They can also propose challenges that must be solved by teams or individual-

ly, eliminating the awarding of a score and the time-constraint condition to solve the task, 

which leads to collaborative or individual, but not competitive learning. As explained before, 

teachers must analyse the scenario in which the learning process will take place and the pro-

files of the participants, based on which they must adapt the technological tools available to 

make the best use, as the technology itself is not the solution, nor even necessarily a good 

thing, as everything depends on its correct use. 



Some authors do not recommend competitive learning (Brightman, 2006; Johnson and 

Johnson, 1988). However, in the literature we can find studies where good results are ob-

tained when this type of learning is applied (Chang et al., 2003; Philpot et al., 2005; Titcomb 

et al., 1994). 

Moreover, there are several studies of cases in which ICT based competitive learning has 

successfully been applied. Chu et al. (2004) study the competitive behaviour of some students 

that compete with each other in designing a website. They find that, during the competition, 

when two teams are at the same level and have a chance to win the competition, both obtain 

higher scores. However, if the differences between two teams become too great, the lower 

scoring team will usually give up. Chang et al. (2004) set up contests using, on the one hand, 

a web site, and the wireless system EduClick within the classroom, on the other. In both cas-

es, contests involve answering questions automatically processed by the systems. Finally, Mi-

guel Angel Revilla, a lecturer in the department of Applied Mathematics at the University of 

Valladolid, has developed a project named “Judge on-line”, which was given the 2005 Joe 

DeBlasi international award as the most important contribution to competitive learning. The 

system allows correction of a number of computing challenges whose answers can be submit-

ted on-line, as well as participation in on-line contests. Since its launch in 1997, it has re-

ceived over 4.5 million submissions, reflecting the success of this type of competitive learn-

ing project.   

Yu et al. (2002) examine students’ preferences towards different kinds of competition and 

satisfaction towards the learning experience. The results show that students prefer anonymous 

rather than face-to-face competition, since the former is more likely to reduce stress and other 

similar negative emotions. Therefore, although some authors point to the negative effects of 

competition on interpersonal relationships and emotional states, their studies were primarily 

conducted in traditional classrooms involving face-to-face situations, where, without the use 



of networking technologies, the identity of the participants cannot be hidden. In this respect, 

Yu et al. state that it remains to be seen whether the negative effects of face-to-face competi-

tion can be mitigated with the anonymity inherent in ICT, an idea we subscribe to in the light 

of our results from this project, where we opted to maintain the privacy of submitting authors.        

6 Validation environment 

The QUEST work methodology, previously described, can be used in any subject regard-

less of aspects such as the number of students and teachers, the type (core, compulsory, op-

tional and free elective subjects), location within the curriculum or interdependence on other 

subjects. However, it is evident that a specific scenario has to be defined for the project to be 

implemented. 

Specifically, during the academic year 2005 – 2006, the QUEST system was used in 11 

courses in differing degrees and diplomas taught at the University of Valladolid: the Degree 

in Telecommunications Engineering, Diploma in Telecommunications Engineering (several 

specialities), the Degree in Translation and Interpreting and the Degree in French Studies. En-

rolment on most of these courses was below 50 students and most were taught by only one 

teacher, although on some courses there were over 100 students enrolled and courses were 

taught by more than one teacher (specifically, by two teachers). In addition, there were core, 

compulsory and optional courses.  

Therefore, we chose the test environment in order to have a sufficiently varied course spec-

trum available. The ultimate goal was to be able to validate the system in a wide environment 

and reach both general and specific conclusions for the different study cases.  

We also aimed to ensure a working environment which was not excessively disperse and 

complex, so that the experiences developed might receive the necessary attention and dedica-

tion from teachers, making it possible to obtain useful and relevant conclusions both for the 



use of the system in the development of the courses participating in this project in future aca-

demic years, and to export it to subjects outside the scope of courses selected with the adapta-

tions considered necessary.   

Teachers participating in the project were also involved in the testing phase of the QUEST 

module, helping them to familiarise themselves with the platform and its different modules. 

This was particularly crucial for teachers in degrees in Translation and Interpreting and in 

French Studies, who had not previously used this type of technology with their students. The 

incorporation of new tools to a learning project forces teachers to redesign it, taking into ac-

count the new tools, and to acquire expertise in their use before facing the experience of using 

them in the course with students.  

This previous validation phase, apart from helping to detect and repair bugs in the QUEST 

module, was key for every participating teacher, not only for those in the above-mentioned 

degrees. Competitive e-learning tools organised as contests are not currently used as much as 

other e-learning tools such as, for example, those facilitating both synchronous or asynchro-

nous communication. This means that teachers are, in general, not familiar with the use of this 

type of tool or the organization of learning activities based thereon. It was thus essential for 

every participating teacher to use the QUEST module, and discover the different functionali-

ties it offered, prior to starting the planning of the tasks to be presented as challenges, since 

they needed to measure factors such as difficulty or time in this new scenario, as these factors 

may take on a different dimension in other scenarios where these tools are not used. 

It was also essential to allocate some time at the beginning of the course to explain the use 

of the platform and the QUEST module to the students and to allow them to experiment with 

the different possibilities it offered. Even if many of the students may be more familiarised 

than their teachers with the use of ICT, others may not, and it is important to make sure that 



all students receive the necessary information and training about a tool that will be indispen-

sable for the development of the course they are attending.         

On some occasions both students and teachers experienced the typical technical problems 

that may unexpectedly arise whenever technology is used and, of course, it is important for 

them to be prepared to face this and not feel discouraged should this occur. Students and 

teachers have been working with university resources in laboratories equipped with comput-

ers with Internet connection, and their own resources. We are aware that differences exist 

with regard to infrastructure (available bandwidth, multimedia capabilities, and so on), not 

only in the personal equipment of teachers and students, but also in the equipment in the vari-

ous university faculties which, in some cases, proved insufficient to meet student require-

ments.     

7 Conclusions 

We have briefly described a project whose aim was to adapt a set of courses of the current 

programmes to the new educational model of the European Higher Education Area through 

the application of an active learning methodology based on the QUEST telematics system. 

The different nature of the courses has allowed us to evaluate the methodology as well as 

the QUEST system. Specifically, the results of applying the strategy designed in the various 

courses are being analysed comparatively, taking into account the nature of the course (for 

example, technical degree courses as opposed to arts degrees), the number of students or the 

year in which the course should be attended by the student. 

The following results and contributions were obtained by the end of the project in June 

2006: 



• QUEST: on the one hand, a “potential” new module for Moodle and, on the other hand, an 

innovative tool for interaction and cooperative work based on ICT, which can be applied to 

courses of different natures. QUEST makes it possible to: 

− Develop students’ abilities in research, documentation and critical analysis. 

− Promote participation and communication among students and with their teachers. 

• A new teaching-learning strategy and the corresponding adapted assessment method, based 

on active methodologies and the QUEST system. 

• Innovative strategies such as those related to the partial assessment of students carried out 

by their classmates, which may prove extremely useful if the teacher instructs them proper-

ly to achieve this assessment task. 

• A learning approach based on work groups and independent student learning, guided by the 

teacher. 

• Teachers trained in the use of new methodologies which aim to allow students to acquire 

the characteristics required by new professional profiles, for example becoming active, in-

dependent, strategic, reflective, cooperative and responsible. 

• Methods to estimate the workload in order to calculate effectively the total work carried out 

by the student, which is required by the ECTS (European Credit Transfer System). 

• Integration of the different phases of the learning process: tutorship, assessment, documen-

tation, and so on, without the need to use different environments for each case. 

QUEST can be installed in any Moodle platform with MySQL (Postgress is not supported 

at the moment). The QUEST module is currently in the testing and fine-tuning phase. More 

specifically, it has been tested with 500 users of different courses, and work is underway to 

develop a new prototype. In a few months it will be available for publication. When the 

QUEST system is stable, the authors will publish its code under the terms of a GNU General 

Public License defined by the Free Software Foundation.  



Finally, QUEST is available in other languages apart from Spanish: English, Basque, Cata-

lan, Gallego, French, German, Italian, Russian, Polish and Arabic.  
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