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RESUMEN

En este texto presentamos una investigación basada en una experiencia de aprendizaje mediada por las TIC en la Educación Superior. El objetivo es valorar el aprendizaje de los estudiantes del Grado de Educación Primaria en cuanto a cómo diseñar, elaborar, usar y evaluar WebQuest o “Caza del Tesoro”, para aplicarlo como futuros maestros. Para lograr este propósito aplicamos estrategias cooperativas y participativas, así como una metodología mixta, donde predominan los elementos cuantitativos sobre los cualitativos. Además, también se emplearon diferentes evaluaciones a lo largo del proceso, lo que nos permitió valorar y contrastar los resultados. Las conclusiones muestran resultados favorables con relación al incremento del aprendizaje logrado de los estudiantes tanto en su competencia didáctica como en su competencia tecnológica y evaluadora.
ABSTRACT
In this text we present an investigation based in a learning experience mediated with ICT in higher education. The objective is to assess the learning of the students of the Degree in Primary Education in terms of how to design, develop, use and evaluate WebQuest or "Treasure Hunting", to apply as future teachers. To achieve this purpose, we applied a cooperative and participative strategies as well as a mixed methodology, where the quantitative elements over the qualitative ones predominated. In addition, it was also employed different evaluations throughout the process, which allowed us to evaluate and contrast the results. The conclusions show favorable results in relation to the increase in the learning achieved by students both in their didactic competence and in their technological and evaluative competence.
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1. Introduction 
The present work shows an experience based on the use of WebQuest to train student teachers in the design of WebQuests (WQ) and Scavenger Hunts for students in primary education. Although this has been a practice in the education of children and young people for over 20 years, its use with university students to learn designing other WebQuests turned out to be a very rewarding work and the students expressed their satisfaction, both for the teaching methodology and for the learning results. Learning strategies were used, in which the students learned what a WQ is, by using a WQ and designing a Scavenger Hunt for primary school students, thus acquiring a wide range of competences, as well as theoretical and practical knowledge; they also carried out different types of initial, continuous and final evaluation. This evaluative experience confirms and complements other experiences with the use of WQ in the university context.
2. Theoretical framework
2.1. Incorporation of ICT for competence-based learning
With the methodological change launched by the European Higher Education Area (EHEA), a large number of teachers have already incorporated technology in their teaching with the aim of carrying out a more active learning in their classroom (Hernández, Fernández & Pulido, 2018). However, one study by Aldama & Pozo (2016) shows that there are differences between the teachers’ beliefs and how they really use ICT in an educational manner; the same authors, claim that ICT offers a good set of tools for the design of learning environments focused on the student. Nevertheless, most of the activities proposed by them are based on traditional learning methods focused on the contents of the subject. 

On the other hand, the interest in knowing the incidence of the use of ICT in the learning outcomes of students has taken on significant relevance in schools. García-Valcárcel y Basillota (2014) conducted a study to analyze the opinions that teachers have about the implementation of collaborative learning methodologies of constructivist approach mediated by ICT, and concluded that "the main advantages that teachers attribute to collaborative learning promote the «development of transversal competences», «interaction between students» and «development of the curriculum»”; highlighting that transversal competences correspond to social skills "(such as respect), problem solving, work habits (autonomy, responsibility, organization ...), capacity for reflection, criticism and initiative" (pp. 68-69).

On this point, Blades, Bloomberg & Oates (2013) affirm that “the growth of the Internet, children’s independent access to the Internet, and the development of interactive media like computer games have opened up new issues and new research areas that have hardly been investigated” (p. 65). And in accordance to the aforementioned, this project is meant to provide answers on the advantages of using video games in teaching. WebQuests help us to practice a task-based learning, i.e. learn by doing, through autonomous work and using ICT and LKT (Learning and Knowledge Technology), from an interdisciplinary and competence-based approach. These tools optimize the use of internet in the learning process, allowing students to interact with the information obtained from the net, which is previously selected by the teacher and, therefore, has the guarantee of being verified.  

With regard to their usefulness in universities, Bernabé (2008) wondered if WebQuests were useful for the competence-based teaching model requested from Europe, as defined in the Tuning Project. His answer was affirmative, indicating that they contribute in a positive way to the development of generic competences, such as “interpersonal skills”, “basic general knowledge of the study field”, “basic informatic skills” and “ability to put knowledge into practice” (Perez & Dos Santos, 2016; Hernando, 2009). Moreover, it has been stated that both active learning based on research and cooperative learning enhance the instrumental, interpersonal and systemic competences (Martín & Cabero, 2015; Gallego & Guerra, 2007). We can highlight, among the instrumental competences, “planning and organizational skills”, “problem solving” and “decision making”; among the interpersonal competences, “the development of interpersonal skills for teamwork” and “cooperative work”; and, among the systemic competences, “project design and management”, “practical application of knowledge” and “ability to generate innovative ideas” (Temprano & Gallego, 2009; Yang, 2014; Ruiz-Morales et al. 2017).

20 years ago, Dodge (1995) presented the first WebQuest, and this tool is still a reference in the present for proposals of quality methodologies based on the use of internet in the classroom. Technological innovation has always depended on the pedagogical use of the technology selected, since the use of a computer, on its own, has never been enough to change the educational system; in fact, in some cases, computers have helped maintaining obsolete procedures, and we agree with Adell (2010) that the use of WebQuests enhances the real change in the learning models. 

2.2. Work Projects through WebQuest or Scavenger Hunt
Both WebQuests and Scavenger Hunts are learning strategies that enhance a constructivist learning model, such as Problem-Based Learning (PBL), Cooperative Learning or Work Projects, incorporating ICT in this case. Their use turns out to be effective for learning because the students perform the construction of a product that is significant for their experience (Area, 2006; Martín & Quintana, 2011).
From the University of San Diego, the first WebQuest was created as a research activity based on the premise that the information needed is totally or partially found in websites that have been previously selected by the teacher. WebQuests are designed for managing and processing information, rather than just searching, which improves analysis, synthesis and evaluation (Dodge, 1995). This definition applies to both what Dodge called WebQuest and Scavenger Hunt, although WQ has more demanding levels of elaboration in the final task, which are usually not requested for Scavenger Hunt. A detailed description of each is presented next:

2.2.1. Scavenger Hunt
Professor Adell (2006) defines Scavenger Hunt as 
(…) a very simple type of didactic activity used by teachers that integrates the Internet in its protocol. It consists of a set of questions and a list of websites from which the answers can be either extracted or inferred. Some of these include a “big question” at the end, which requires the students to integrate the knowledge acquired in the process (p. 1). 
It is very useful for gathering information about a certain topic, while practicing skills related to ICT and written comprehension and expression (Aula21.net, 2013); thereby, it enhances the linguistic and digital competences, as well as other competences related to the information requested.  
A Scavenger Hunt usually consists of the following elements (Aula21.net, 2013; Román & Adell, 2006):
· Introduction: the e-activity is presented in an attractive and motivational manner, and the task and the instructions to carry it out are described.
· Questions: the questions that the students must answer are presented. These can be easy to search for in texts and very direct, or more complex, which may involve comparing, selecting, inferring or organizing the information, so that the student analyses, makes a decision or attempts to solve a problem. Some of the possibilities to answer a question are: search in a map, write or outline its content, create lists, summarize and take notes, etc.
· Resources: it is websites where the students must search for information. The number of these may vary, especially taking into account the age of the students and the level of difficulty of the task (between 2 and 8, or a maximum of 10 points).
· The big question: a Scavenger Hunt does not always include a final question. If it does, this final question must be globalised and involve an elaboration by the participants; it must not be possible to find the answer in the resources presented, since it must be inferred from them, and it may include personal opinion and evaluative aspects about the topic searched. 
· Evaluation: what was learned and how it will be evaluated is clearly described, so that the students can self-evaluate from a set of criteria and, therefore, be able to control their learning process. As criteria for self-evaluation, the teacher may include aspects such as: the number of correct answers, the quality of the answers, their expression, the search processes, teamwork, etc.
The participants may work individually or in teams, although working in small groups is the most recommended option, since it involves collaboration, communication and helping each other. 
2.2.2. WebQuest
According to the definition used in the National Days of the Webquest in 2008,
a WebQuest is a didactic proposal of guided research, which mainly uses Internet resources; it takes into account the development of basic competences, contemplates cooperative work and individual responsibility, prioritizes the construction of knowledge through the transformation of information in the creation of a product and contains a direct evaluation of the learning process and its results (Barba, 2010, p. 115).
A WebQuest must be an e-activity presented as a guided adventure, in which the teacher proposes a task to be performed and a process to achieve so, but the searching, comparing, analyzing, synthetizing and evaluating work relies on the students, who build their knowledge with their classmates; the teacher´s role shifts to that of an assistant of the learning process, overcoming the position of sole director and manager of knowledge (Temprano & Gallego, 2009).
The elements of WebQuests are similar to those of Scavenger Hunts, previously mentioned, although the former include three distinctive elements that give them considerably more strength from the constructivist and creative perspective. These three elements are:
· A globalizing task, which must incorporate the information that has been used and elaborated.
· The process, in this case, is not only constituted by a set of questions; it is a work guide and it must pose a framework for the learning that enables the task to be carried out. Usually, it must include some guidelines about how to organize information or instructions to complete frameworks for information organization such as time lines, concept maps, cause-effect diagrams, etc. 
· A conclusion section that finishes the task, reminds students what they have learned and encourages them to expand the experience to other contexts (Adell, Mengual & Roig, 2015).
Thereby, the basic structure of a WebQuest can be defined with the following elements (Amorim, 2007; Román & Adell, 2006; Martín & Quintana, 2011): Introduction, Task, Process (which includes the web resources), Evaluation and Conclusion. Each of these elements leads the students through contextualized access suggestions for the realization of the task. 

2.3. Constructive, active and dialogical learning
These two tools help student teachers to get involved in significant learning through teamwork to solve problems extracted from the student context. Moreover, they allow teachers to use informatic resources in the classroom in an efficient manner. These aspects make both resources useful for teachers, and enhance the good use of intensive learning time (Santos, Carramolino, Rodríguez & Rubia, 2009). Certainly, the use of WebQuests helps our students to be more creative, critical and supportive, since this tool forces us to organize the space, time, materials and the student roles, and it makes us rethink about our own role as teachers (Capella, 2013; Krichesky & Murillo, 2018). Additionally, it is a way for students to work in a collaborative manner, from constructive discussion, discovering different perspectives and helping each other with responsibility. Both strategies comply with the principles of constructivism and dialogical learning (McMahon, 2011; Santos et al., 2009; Gómez-del-Castillo & Aguilera, 2016). 

We can conclude asserting that, in order for a real integration of ICT to take place in the teaching and training of future teachers, we need to adopt a new concept of learning; otherwise, we will keep acting like always, but with new resources. This is about shifting from a process of individual transmission and reception of information, which is lineal and focused on the teacher, to an active, social, integrated and contextualized process, focused on the student, which integrates continuous evaluation in the processes. 

2.4. WebQuests in university teaching
WebQuests are a learning strategy that has been applied in different university areas (Chang, Chen & Hsu, 2011) and degrees (tourism, education, economics, biology or health), since it develops a varied competence-based learning: oral communication in different languages, simulation of situations of professional context, stimulation of critical and self-critical capacity, triple evaluation (heteroevaluation, self-evaluation and coevaluation); these aspects promote autonomous work and enhance group activities (Pérez & Dos Santos, 2016); enabling a type of work in which the reader becomes the author and the author becomes his/her own reader, throughout the whole research (Dias, 2012). 
When analyzing the perception that university students have on working with WebQuests, Martín & Quintana (2011) point out that these improve their attitudes toward studying, they value the experience positively, they increase their motivation, academic autonomy, interpersonal skills and levels of satisfaction, and they improve their thinking and group integration. In this line, the study by Bernabé (2008) also indicates that WebQuests develop competences such as “basic general knowledge in the field of study”, “basic computer skills” and “ability to apply knowledge to practice”, which, according to the opinions of students who worked with them, considered them as a suitable methodology for competence-based learning in the EHEA (European Higher Education Area).
Before finishing this revision, we want to highlight how important it is for us to incorporate the evaluation competence in the learning process of future teachers. Thereby, we have included in our work elements of self-evaluation, hetero-evaluation and co-evaluation that are relevant for the teaching practice we present. The active role given to the students, where the learning process includes the evaluation process, is important. They must be assisted in the endeavor of learning how to carry out these processes by themselves, through which they become evaluators (Rodríguez & Ibarra, 2012), with the aim of allowing the students to lead these processes and develop their capability to act as judges of their own learning. But, in order to achieve so, the teacher must design the tasks that will allow this purpose (Boud & Molloy, 2013). In this regard, the study by Gargallo et al. (2014) confirms ‘that teachers' teachings and evaluation methods influence the way their students learn and their academic performance (p. 431).
3.  Research problem and method

The research problem arises in the teaching-learning process, from teacher reflection, which we call the post-active phase of teaching (Medina, 2002); this is framed within the theory of cognitivist teaching, which is supported by authors such as Shavelson, Ausubel and Bruner, among others (in Navarro, Rodríguez, Barcia & Bravo, 2007, p. 61), and which considers the teacher as a researcher of his own practice. We conceive teaching, in the words of Medina (2002, p. 45) "as the most complex and changing mode of decision-making in uncertain contexts"; thus, in light of the previous knowledge of students on different topics discussed in the subject, we modified the teaching methodology to adapt to them, and verifying if innovation could be considered as such, that is, if it really produced benefits in the students. Thus, arises the construction of different instruments, both qualitative and quantitative, in the frame of mixed design that allow us to make a measurement, as scientific as possible, of the different aspects that interest us, and which are defined in the following objectives:
· Establish whether the use of a WQ in university teaching enhances the acquisition of theoretical and practical learning, as well as necessary competences for future teachers. 

· Determine if there are significant differences between the competence levels acquired through the use of classic and expository methodologies, compared to those that used task-based learning, conducted in groups and cooperatively. 

· Identify whether the evaluations performed by the students are consistent with the ones performed by the teachers. 

· Promote the different forms of evaluation (self-evaluation, hetero-evaluation and co-evaluation) to increase the knowledge acquired through learning. 

3.1. Participants
The sample of the present study was composed of students registered of the 1st year of the Degree in Primary Education during the academic year 2017-2018. Surprisingly, none of the students left the module, and all the participants completed the procedure. The group was constituted by 44 students, with 35 women (79.36%) and 9 men (20.63%). Their age ranged between 18 and 26 years. 

3.2. Instruments
In order to carry out the teaching innovation experience, different instruments were used, for its evaluation and implementation: 
1.- The pre-test/post-test was a Likert-like scale of initial and final evaluation of the entire module. It consisted of 9 items created by the authors of the present study, in which the students had to indicate their level of knowledge about the subject matter, by self-evaluating their competence in a scale of 1 to 4 (null, basic, user level or advanced). This scale served as a diagnostic evaluation of the module, since it referred to different ICT resources that have a great potential use in the field of education; we managed to determine the technological means that are more or less known to student teachers, and this allowed us to design our module from their results. These evaluations were carried out the first and last day of the academic year. Identify whether the evaluations performed by the students are consistent with the ones performed by the teachers.

2.- The teacher created a WQ to teach the students what a WQ and a Scavenger Hunt are. In it, within the “process” section, the “big question” was asked (do you feel capable to perform a Scavenger Hunt for your future students?), which they answered individually with a score of 1 to 5 and justifying their answer. 
In this WQ, in the “task” section, it was also proposed that the student teachers designed, in groups, a WQ or Scavenger Hunt targeted to primary education students. 
3.- To evaluate the process of group work realization, participant observation techniques were used in the classroom; field notes were gathered by the teacher once the work of the students was finished and revised.  
4.- An observation table was created to conduct the hetero-evaluation of the WQ or Scavenger Hunt performed by each of the student groups. This table included, in the y-axis, the number of the group to be evaluated, assigned according to the order in which they presented their work, and in the x-axis, the aspects to be evaluated, previously indicated by the teacher, which correspond to the main curricular elements of a didactic project: introduction, questions, resources, big question, evaluation, work presentation, background and format (contrast between letters and background, font size, the use of images) and adaptation to the educational level. Each of these aspects, were scored from 1 to 5 for each of the student groups in the classroom. 
3.3. Procedure
This is a quasi-experimental design with a pre-test at the beginning of the term and a post-test applied on the last day of class. The analysis of the pre-test, to know the previous knowledge of the students about the topics tackled in the module, allowed us to observe that what they knew the least about was in fact WQ and Scavenger Hunts; thereby, we proposed a change of methodology to tackle this topic, establishing a specific “treatment”, which consisted in carrying out a task, in groups of 4 to 6 people, from a WQ, to elaborate the theoretical contents of the topic. We used a free on-line platform for the creation of the WebQuest, specifically the application “1, 2, 3, Hunt the Treasures for Me”, designed by Aula21, which allows the creation, implementation and design of custom Scavenger Hunts from a generic template, through the URL http://www.aula21.net/. In order to store the material, we used the virtual teaching platform of the University. We avoided printed material and explanations with slides, focusing only on the use of the WebQuest, which was created using the same software that the students used later on. 
The work proposed was divided into three phases with different theoretical-practical and evaluating activities, which are represented in the following figure: 

Figure 1: 
Study design. (own elaboration)
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Phase 1: the aim was to make the students become familiar with the knowledge of WQs and Scavenger Hunts. To this end, they were given a WQ designed by the teacher to be carried out by them cooperatively in groups, answering the questions proposed about a series of theoretical and reflexive topics regarding WQs (what they are, creators, origins, elements, contributions to education, advantages and disadvantages). Once the answers were elaborated, using the “resources” given in the WQ, each group wrote and printed a document. The second part of this phase was individual and it consisted in the evaluation of the knowledge acquired in the previous group activity. In this self-evaluation, each student proposed for him/herself a score between 1 and 5, and gave the reasons that justified such score; the aim was to enhance the acquisition of meta-evaluation strategies. Then, the groups printed their works, which were revised and corrected by other groups, thus carrying out a co-evaluation, to reinforce the learning of the contents and develop skills in evaluation, necessary for their teaching function. Instructions were given on how it should be corrected, completing those incomplete answers and giving a numerical grade of 1 to 5. Each group returned the corrected document so that all the members of the group had the materials from which they would later be evaluated in the final, individual exam. If there were discrepancies or doubts regarding the evaluation carried out, the evaluated groups could ask the evaluators, as a tutorial.

Phase 2: in order for the students to be able to acquire practical knowledge about WQs and develop the digital competence to design didactic resources in their professional future, they were proposed to design, in groups and using the virtual resource “1, 2, 3 Hunt the Treasures for Me”, a WebQuest or a Scavenger Hunt for students in Primary Education. The course and subject were optional and decided by each group. This allowed us to adjust the activity to the diversity of interests of the classroom. 

Phase 3: with the aim of enhancing communicative competence and evaluate in a collective manner the creations of the classmates, thus fostering peer learning, they were asked to present to the rest of the class, in groups, the WQ or Scavenger Hunt they designed. At the end of each presentation, a short time was established to make suggestions or ask questions, as well as to fill up the evaluation grid, which included different items (each of the elements of the WQ, presentation, background and format, and adaptation to the educational level) that were marked, in a consensual manner by all the members of each group, using a scale from 1 to 5. Using the same instrument, the teacher evaluated the works and presentations, thus enhancing hetero-evaluation. 

4. Results and discussion 

In the pre-test, conducted prior to the 3 phases described above, we analysed the 9 questions of the questionnaire in which the participants were asked about the level of knowledge they had about different ICT resources applied to education. The results obtained are shown in Table 1. The pre-test was done by 44 students, who were the ones who attended the lectures; thereby, the analysis and the results are presented as a function of these data. 

Table 1: 
Descriptive statistical data of the pre-test. (own elaboration)
	Items
	N
	Mean
	Standard Dev.

	Computers (office automation programs)
	44
	2.86
	.510

	Multimedia presentations
	44
	2.64
	.838

	Educational video programs 
	44
	2.02
	.664

	Multimedia materials (production programs)
	44
	1.77
	.803

	WebQuest
	44
	1.30
	.594

	Blogs
	44
	2.27
	.624

	Wikis
	44
	1.86
	.702

	Scavenger Hunt
	44
	1.07
	.334

	Videoconference
	44
	2.07
	.545


We observed that the most unknown ICT resources were WQs (mean=1.3) and Scavenger Hunts (mean=1.07), in contrast to office automation programs, which obtained a mean value of 2.86 points, and multimedia presentations (mean=2.64). The mean values to which we refer are from the scores assigned to the self-evaluated level of knowledge from 1 to 4. These results led us to propose the methodology developed in the present study. Next, we show the results of each phase and we conclude with the Student´s T-test between the results of the pre-test and post-test.  

Phase 1: in the self-evaluation of the knowledge acquired, after developing the contents proposed in the WQ, we obtained quantitative and qualitative results. In the numerical rating proposed (from 1 to 5), most students marked themselves with a 4 (69.05%); no scores below 3 were found, which means that all the students gave themselves a positive mark. Only 4 students marked themselves with a 3 (9.52%), and 3 students (7.14%) marked themselves with either a 3.5 or a 5. 

After, analyzing the justification about the score they gave themselves, we observed that their reasons for the lowest scores were determined by the type of question (¿do you feel capable of creating a Scavenger Hunt for your students?), since it refers to the transfer of the knowledge acquired, and some students were not fully confident about their capability or the quality of their production. Nevertheless, we found students that admitted to have acquired enough knowledge and skills to create a WQ, although they did not give themselves a high score, but a 3.5. Lastly, we observed that some of the reasons are the lack of user-level digital competence. Among those who marked themselves with a 4, most of them admitted to have acquired theoretical knowledge about this tool, but they said that carrying out the next phase would help them gain complete command of the ICT resource. The students also expressed doubts about their capability to adapt the WQs to different educational levels. The students that marked themselves with a 5 justified their self-evaluation by pointing out the simplicity of the resource, its high motivational capacity and the learning possibilities for students in primary education, making more reference to the goodness of the tool than to the evaluation question. 

After analyzing the corrections made between the groups, we did not find quantitative scores lower than 3 points; only one group was evaluated with 3.75 points. The other groups were evaluated with 4 points (3 groups) and 4.5 points (5 groups). Lastly, group 1 obtained an average grade of 4.88 in their development work. Regarding the qualitative analysis of the corrections made, we can highlight some annotations that consider the information provided in some questions as excessive, such as: "a lot of content" (group 5), and "should have been more summarized" (group 10). Others appear in the opposite direction: "each section needs to be explained" (group 9), "little developed" (group 3). In the corrections of the best rated group, the annotations expressed congratulations for the work done: "very good relationship of contents and concepts, everything with coherence and clarity" (group 1). No group was evaluated with 5 points. None of the corrections of the groups showed references to formal aspects or orthographic corrections, even if there were errors of this type; there were also no corrections on the contents of the questions, since in most cases they included all the elements in an appropriate way, with more or less detail and development.

Phase 2: during the time of cooperative work of designing a WQ or a Scavenger Hunt, the teacher was asked by several groups to help them solve questions or to confirm the information that was previously provided, for instance, about the educational level for which they had to design the WQ, whether they had to include all the sections, whether they could use different web sources, etc. Then, when the work was advanced, “questions related to the application” appeared, such as: “how do we insert a drawing?”, “is it possible to save the changes made to continue later?”, “we had an error”, etc. During the sessions dedicated to the design of the WQ, the teachers maintained a constant “patrolling” among the groups, not only to clear doubts, but also to foster cooperation in all the members of the groups and prevent distractions with mobile devices (although in this case, most of the time it was used as a complementary tool to search information or interesting websites that could be included in the section “work resources”).    

Phase 3: a round table discussion of the WebQuests or Scavenger Hunts created by the groups, and the hetero-evaluation of each of them by the rest of the groups, were carried out. Next, the results obtained (table 2) in the evaluations of these group presentations are shown. The first column shows the group number and the following columns show each of the elements evaluated. The last column shows the mean value obtained for each group and the last row shows the mean value of each aspect evaluated: introduction (I=3.8), questions (Q=3.8), resources (R=3.7), big question (BQ=3.7), evaluation (E=3.8), presentation (P=3.9), text-background contrast (TB=3.3) and the level of adaptation to the course of primary education chosen (A=3.9). None of the groups obtained a negative mark (below 3), since the scores could vary between 1 and 5. 

Table 2: 
Results of the evaluation grid for the presentations of the WQs (students). (own elaboration)
	GROUP No
	I.
	Q.
	R.
	BQ.
	E.
	P.
	TB.
	A.
	MEAN 

	1
	4.22
	3.88
	3.75
	3.4
	3.75
	4.12
	3.4
	4.03
	3.82

	2
	3.48
	4.5
	3.46
	3.7
	3.97
	3.33
	3.62
	3.88
	3.74

	3
	3.55
	3.3
	4.23
	3.73
	2.97
	3.13
	2.48
	3.31
	3.34

	4
	2.58
	3.86
	3.6
	3.72
	3.38
	3.6
	2.96
	3.33
	3.38

	5
	3.97
	3.75
	4.09
	3.48
	3.67
	3.88
	3.65
	3.94
	3.80

	6
	3.94
	3.4
	2.81
	3.62
	3.51
	3.94
	3.12
	3.51
	3.48

	7
	4
	3.75
	3.62
	3.44
	4.12
	4.15
	3.62
	4.5
	3.90

	8
	4.22
	3.44
	3.33
	3.91
	4.62
	3.97
	3.4
	4.29
	3.90

	9
	3.75
	4.29
	4.09
	3.88
	3.62
	4.43
	2.93
	4.29
	3.91

	10
	4.39
	4.12
	4.19
	4.38
	4.03
	4.03
	3.65
	4.39
	4.15

	X item
	3.8
	3.8
	3.7
	3.7
	3.8
	3.9
	3.3
	3.9
	3.7


The double-entry table allows to observe different results. The highest scores in each item were for the following groups: “introduction”, group 10 (4.39); “questions”, group 2 (4.5); “resources”, group 3 (4.23); “big question”, group 10 again (4.38); “evaluation”, group 8 (4.62); “presentation”, group 9 (4.43); and “adaptation to the educational level”, group 7 (4.5). The highest score (3.65) in “text-background contrast” was obtained by two groups equally (5 and 10).  

If we consider the total scores, which are shown in the last column, the group that received the highest overall mark from their classmates was group 10, with a final average score of 4.15 out of 5. The group that received the lowest overall mark from their classmates was group 3, followed by group 4, with a final average score of 3.34 and 3.38, respectively. 

These results were compared with the evaluation performed by the teacher on the work of each group; Table 3 shows the scores obtained by each group. The first row of each group corresponds to the mean value of the co-evaluation performed by the students, the second row shows the hetero-evaluation of the teacher and the third row presents the difference in means. 

Table 3: 
Results of the evaluation grid for the presentations of the WQs (teacher). (own elaboration)
	GROUP No
	I.
	Q.
	R.
	BQ.
	E.
	P.
	TB.
	A.
	MEAN

	1
	4.22
	3.88
	3.75
	3.40
	3.75
	4.12
	3.40
	4.03
	3.8

	
	3.00
	5.00
	3.00
	1.00
	4.00
	4.00
	3.00
	5.00
	3.5

	
	1.22
	-1.12
	0.75
	2.40
	-0.25
	0.12
	0.40
	-0.97
	0.3

	2
	3.48
	4.50
	3.46
	3.70
	3.97
	3.33
	3.62
	3.88
	3.7

	
	4.00
	5.00
	3.00
	5.00
	5.00
	3.00
	3.00
	5.00
	4.1

	
	-0.52
	-0.50
	0.46
	-1.30
	-1.03
	0.33
	0.62
	-1.12
	-0.4

	3
	3.35
	3.30
	4.23
	3.73
	2.97
	3.13
	2.48
	3.31
	3.3

	
	5.00
	5.00
	5.00
	4.00
	1.00
	4.00
	3.00
	3.00
	3.8

	
	-1.65
	-1.70
	-0.77
	-0.27
	1.97
	-0.88
	-0.52
	0.31
	-0.4

	4
	2.58
	3.86
	3.60
	3.72
	3.38
	3.60
	2.96
	3.33
	3.4

	
	3.00
	4.00
	3.00
	3.00
	5.00
	4.00
	3.00
	4.00
	3.6

	
	-0.42
	-0.14
	0.60
	0.72
	-1.63
	-0.40
	-0.04
	-0.67
	-0.2

	5
	3.97
	3.75
	4.09
	3.48
	3.67
	3.88
	3.65
	3.94
	3.8

	
	5.00
	5.00
	3.00
	5.00
	5.00
	5.00
	5.00
	5.00
	4.8

	
	-1.03
	-1.25
	1.09
	-1.52
	-1.33
	-1.12
	-1.35
	-1.06
	-0.9

	6
	3.94
	3.40
	2.81
	3.62
	3.51
	3.94
	3.12
	3.51
	3.5

	
	2.00
	5.00
	3.00
	5.00
	5.00
	4.00
	4.00
	5.00
	4.1

	
	1.94
	-1.60
	-0.19
	-1.38
	-1.49
	-0.06
	-0.88
	-1.49
	-0.6

	7
	4
	3.75
	3.62
	3.44
	4.12
	4.15
	3.62
	4.5
	3.9

	
	5
	5
	4.00
	4.00
	5.00
	4.00
	4.00
	5
	4.5

	
	-1
	-1.25
	-0.38
	-0.56
	-0.88
	0.15
	-0.38
	-0.5
	-0.6

	8
	4.22
	3.44
	3.53
	3.91
	4.62
	3.97
	3.40
	4.29
	3.9

	
	5.00
	4.00
	4.00
	5.00
	5.00
	5.00
	5.00
	5.00
	4.8

	
	-0.78
	-0.56
	-0.47
	-1.09
	-0.38
	-1.03
	-1.60
	-0.71
	-0.8

	9
	3.75
	4.29
	4.09
	3.88
	3.62
	4.43
	2.93
	4.29
	3.9

	
	5.00
	5.00
	4.00
	5.00
	5.00
	5.00
	4.00
	5.00
	4.8

	
	-1.25
	-0.71
	0.09
	-1.12
	-1.38
	-0.57
	-1.07
	-0.71
	-0.8

	10
	4.39
	4.12
	4.19
	4.32
	4.03
	4.03
	3.65
	4.39
	4.1

	
	5.00
	5.00
	4.00
	5.00
	4.00
	5.00
	5.00
	5.00
	4.8

	
	-0.61
	-0.88
	0.19
	-0.68
	0.03
	-0.97
	-1.35
	-0.61
	-0.6


Overall, we found in the table great consistency between the scores given by the students and those given by the teacher. However, none of these values are exactly the same; the closest coincidence in scores is found in “group 4”, with a difference in the final average of -0.2, which means that it was evaluated more positively by the teacher, by 0.2 points. The greatest differences are found in groups 5 and 8, with a difference in means of -0.9 and -0.8, respectively. Only “group 1” was evaluated more positively by the students (with a positive mean difference of 0.3) with respect to the score given by the teacher. These findings suggest that the students are more critical than the teacher when evaluating their classmates. 

Once the module had finished, the same questionnaire used in the pre-test was given to the students in the last day of class. The scores obtained are shown in Table 4.

Table 4: 
Descriptive statistical data of the post-test. (own elaboration)
	Items
	N
	Mean
	Standard Dev.

	Computers (office automation programs)
	44
	2.93
	.950

	Multimedia presentations
	44
	3.11
	1.083

	Educational Video Programs
	44
	2.73
	.997

	Multimedia materials (production programs)
	44
	2.48
	1.089

	WebQuest
	44
	3.00
	1.078

	Blogs
	44
	2.68
	1.116

	Wikis
	44
	2.66
	1.033

	Scavenger Hunt
	44
	3.23
	1.097

	Videoconference
	44
	2.48
	1.045


The results of the post-test show an increase of the mean values in all the items, which was expected after the learning process conducted, although these differences are greater for WebQuests and Scavenger Hunts (3.00 and 3.23, respectively in the post-test). These items show the most significant increases in the mean values; this could be due to the methodological change carried out for their learning, which is far from the more expository and less participatory methodology with which other contents of the module were taught. 

After confirming that the distribution was normal, through the KS-test (One Sample Kolmogorov-Smirnov Test), which showed that the standard deviation was above 0.5, we checked whether the differences in means were significant, using the Student´s T-test for two related samples, whose results are shown in Table 5. 

Table 5: 
Statistical data of related samples (Student´s T-test). (own elaboration)
	 
	Related differences
	t
	gl
	Sig. (bilateral)

	 
	Mean
	Standard Dev.
	SEM
	95% confidence interval for the difference
	 
	 
	 

	 
	 
	 
	 
	Below
	Above
	 
	 
	 

	Pair 1
	COMP-PRE – COMP-POST
	-.07
	.974
	.147
	-.36
	.23
	-.464
	43
	.645

	Pair 2
	PRESN-PRE – PRESN-POST
	-.48
	1.229
	.185
	-.85
	-.10
	-2.575
	43
	.014

	Pair 3
	VIDEO-PRE – VIDEO-POST
	-.70
	1.133
	.171
	-1.05
	-.36
	-4.126
	43
	.000

	Pair 4
	MATER-PRE – MATER-POST
	-.70
	1.193
	.180
	-1.07
	-.34
	-3.919
	43
	.000

	Pair 5
	WEBQ-PRE – WEBQ-POST
	-1.70
	1.212
	.183
	-2.07
	-1.34
	-9.329
	43
	.000

	Pair 6
	BLOGS-PRE – BLOGS-POST
	-.41
	1.187
	.179
	-.77
	-.05
	-2.285
	43
	.027

	Pair 7
	WIKIS-PRE – WIKIS-POST
	-.80
	1.173
	.177
	-1.15
	-.44
	-4.498
	43
	.000

	Pair 8
	SCAVN-PRE – SCAVN-POST
	-2.16
	1.119
	.169
	-2.50
	-1.82
	-12.794
	43
	.000

	Pair 9
	VIDCON-PRE – VIDCON-POST
	-.41
	.996
	.150
	-.71
	-.11
	-2.725
	43
	.009


We can confirm, with 99% certainty (p is below 0.01), that there is a difference in means in favour of the post-test, i.e. there was an increase in the knowledge of the students about the multimedia presentations, educational videos, multimedia materials, WQs, blogs, wikis, Scavenger Hunts and videoconferences, and also for office automation programs, with 95% certainty (p below 0.5). The greatest differences correspond to WQs (difference in means = -1.70) and Scavenger Hunts (difference in means = -2.16), which are the ones we worked on with an innovative methodology based on a constructive, active and dialogical learning, using a WQ as the source of knowledge construction instead of the classical expository teaching methods. 

Then, we calculated the effect size of these differences by applying the Cohen´s d using an on-line application (easycalculation.com), to determine whether it was small (d= 0.20), medium (d=0.50) or large (d=0.80), according to Cohen (1988). The results show a small effect in: office automation programs (0.09), multimedia presentations (0.48), blogs (0.45) and videoconferences (0.49), although the last three were close to medium size. The effect size for multimedia materials was medium-large (0.74), since these were also performed specifically by the students in the presentation of their WQs and Scavenger Hunts. Lastly, the resources that reached a large effect size were: educational video programs (0.83), WQs (1.95), Wikis (0.90) and Scavenger Hunts (2.66), as shown in Table 6.  

Table 6: 
Cohen´s d for the effect size (easycalculation.com). (own elaboration)
	Items
	Cohen´s d
	Effect size (r)

	Computers (office automation programs)
	0.091
	0.045

	Multimedia presentations
	0.485
	0.235

	Educational video programs
	0.838
	0.386

	Multimedia materials (production programs)
	0.742
	0.347

	WebQuests
	1.953
	0.698

	Blogs
	0.453
	0.221

	Wikis
	0.905
	0.412

	Scavenger Hunts
	2.663
	0.799

	Videoconference
	0.491
	0.238


The results obtained confirm that, during the development of the module, there was a high degree of learning in the students, who acquired more knowledge in those aspects of ICT that they initially did not know about.   
5. Conclusions

We have demonstrated that WebQuests enhance the learning and practice of diverse competences, although their effect could be even greater if they are properly designed, i.e. integrating all the professional elements that are essential for future teachers. Without going into too much detail, the most important competences that were worked on in this study were: analysis and synthesis; information organization, planning and management; communicate and explaining oneself verbally and/or in written form; ability to adapt to new situations and generate new ideas; being competent to work in a team and individually; problem solving and decision making; and, obviously, increase the digital competence of students. 

Moreover, this practice enhances the motivation of students, due to its creative feature and because it was designed to make “learning by doing” easier, which is the most efficient way of learning. This has allowed to get the students involved, as well as to stimulate strategies of self-evaluation, hetero-evaluation and co-evaluation, which are essential for an autonomous learning and for their future as thoughtful teachers, according to Revuelta & Pedrera (2015). The self-evaluation conducted by the students, in the first (pre-test) and last (post-test) phase, in which the students were expected to learn what a WebQuest and a Scavenger Hunt were by using a WebQuest, was highly positive.
With regard to the hetero-evaluation, conducted in the third phase, the score of some groups over others was very similar to the score given by the teacher, although in 90% of the cases the groups were more critical with themselves compared to the teacher´s criticism.
Learning about ICT using ICT has increased the learning of the students, well over the level of what they learned with expository activities, and learning to design a WebQuest or a Scavenger Hunt using a WebQuest has increased the learning of the students more than other methodologies used in the module; these two technological resources obtained the highest scores between the pre-test and the post-test. 
In addition, unlike other experiences carried out in our context (García-Barrera, 2015; Marín-Díaz & Cabero-Almenara (2015), the combination of these resources, with a formative evaluation during the process (self-evaluation of each student, before and after the process, co-evaluation of the products between groups and the final hetero-evaluation of the expositions group), allowed students to increase their involvement in learning and improve their evaluative and metaevaluative skills. However, these aspects were not specifically evaluated in the work, which is a limitation to it and, at the same time, a proposal for improvement in future research.

In the present study, we used a free on-line platform to create the WQs or Scavenger Hunts. This posed some problems for the students at the technical level (i.e. inserting images or backgrounds, recovering files with the work saved), but these were solved easily, and this fact even created situations to carry out a cooperative learning, since some groups helped others solving their problems. 
In addition, another limitation added to the study is due to the timing, which prevents performing several practices on the same resource, or using others, thus the transfer of learning is not guaranteed. Therefore, content from other subjects is currently being developed using WQs or Scavenger Hunts, such as General Didactics or Attention to Diversity in the Degrees of Primary Education and Early Childhood Education, which, although not specific to ICT, will make it easier for students to develop their digital skills.

It is necessary to conduct further research in this line, introducing educational technologies that are professionally well designed and justified, to make it easier for university students to use and apply them as future teachers, although in order to achieve this goal we must keep bringing down educational barriers and the reluctance toward their use among teachers and students, and improve the technical and technological training and resources available.  In this line of shared learning, we must point out that there are many groups of teachers in primary education, secondary education and university teaching who are working with Webquests, organized in on-line groups or platforms. 
These favors, not only the exchange of information, but also the possibility to learn together, share curiosities and doubts of professionals committed to improve the use of ICT in the classroom. There are also information exchange forums, and several Webquest and Scavenger Hunt generators that offer the possibility to upload your own designs to the server (or download the designs of other colleagues), making the information public and accessible to collaborate and enrich the common work (Temprano & Gallego, 2009). The way is now open for us to gather and move forward together. 
As a proposal of future research lines, contact will be made with the different faculty members who use ICT in their classes, in order to make a repository of materials of different subjects using WQ, which may be available to through the virtual teaching platform in a complementary way, or alternative to the usual material. This proposal would solve, to a large extent, the limitation of the sample presented in our work, and we could continue to investigate with more samples and expand the contents of various scientific areas.
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