






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Metacognition in Web-Based Learning Activities | SpringerLink

Abstract. One of the main challenges for those working in the field of ICT mediated learning is to develop innovative systems to support the knowledge building ... 

















 Télécharger le PDF 






 147KB taille
 3 téléchargements
 426 vues






 commentaire





 Report
























Metacognition in Web-Based Learning Activities Giuseppe Chiazzese, Simona Ottaviano, Gianluca Merlo, Antonella Chifari, Mario Allegra, Luciano Seta, and Giovanni Todaro Italian National Research Council Institute for Educational Technology, Via Ugo La Malfa, 153, 90146 Palermo, Italy {giuseppe.chiazzese, simona.ottaviano, gianluca.merlo, antonella.chifari, mario.allegra, luciano.seta, giovanni.todaro}@itd.cnr.it http://www.itd.cnr.it/



Abstract. One of the main challenges for those working in the field of ICT mediated learning is to develop innovative systems to support the knowledge building process. Did@browser, a system developed in the Institute for Educational Technology, is an attempt to meet this challenge. It is a new educational tool for middle schools which stimulates awareness of students’ cognitive and learning strategies by asking metacognitive questions during hypermedia web surfing. This paper presents the features of the system, the pilot study carried out with pupils, the results, and the suggestions for further developments.



1 Introduction Web-based learning takes place in a very different context from traditional learning. ICT allows the creation of learning environments in which to experiment new tools and educational methodologies to support students during learning. In traditional educational contexts children’s learning problems are strongly influenced by their difficulty in managing their cognitive processes [1]. Besides, if we consider the specific skills required during learning activities with hypermedia, it is important to support the student and enable him to manage his mental activity by understanding, controlling, and manipulating the cognitive processes used. Moreover, if these processes are not learned and used by students, the metacognitive miscalibration persists into adulthood [2]. The technological tools for on-line learning assume a fundamental role in the students’ education by helping to reduce the risk that poor ability to monitor their cognitive activities has a negative influence on their future learning processes [3]. Some research describes educational tools that stimulate the student to activate metacognitive skills. In some cases the software provides “constructivist” features to facilitate knowledge construction. [4; 5]. In other research the monitoring of students’ activities is supported by written advice [6; 7] or graphic representation of the history of a student’s activity [8]. In general, we have found that this software activates metacognitive processes without stimulating the awareness of the student. R.T. Mittermeir (Ed.): ISSEP 2006, LNCS 4226, pp. 290 – 298, 2006. © Springer-Verlag Berlin Heidelberg 2006
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The solution proposed by the Institute for Educational Technology is Did@browser, an educational tool for secondary schools, which poses metacognitive questions to students enabling them to monitor their learning processes during web surfing. It is important, in fact, that at this stage of a pupil’s educational development he learns to be more independent during learning activities. This paper presents the system, the testing phase, and the tools used during the research. It concludes with some considerations of the results obtained.



2 The Method 2.1 Tools and Aim of the Pilot Study The following tools were used during the pilot study: -



The Did@browser System; The questionnaire “Surfing behaviour”; An evaluation test and conceptual maps.



The aim of the pilot study was to test the above tools. In particular, the Did@browser system test assessed whether the strategy of posing metacognitive questions and receiving responses from pupils leads them to exercise executive control of their cognitive strategies during the surfing process and content learning. The study was based on the analysis of surfing paths and students’ answers provided by the Did@browser system, as well as on the surfing behaviour test to investigate the cognitive strategies employed during surfing and the evaluation test and conceptual maps to verify learning. The study allowed us to identify the strengths and weaknesses of each tool and the ways to improve them. Sample and strategic training. The pilot study of the Did@browser system took place during the year 2004-05 with the collaboration of the Alberigo Gentile secondary school in Palermo. The work sessions were organized in the computer laboratory of the school for a total of 24 hours. The 27 students involved in the research experiment were attending the second class at the middle school.They were divided into two groups, an experimental and a control group. The subjects of the two groups were divided up, balancing the level of scholastic competences, gender, and familiarity with the PC. In order to verify if and how Did@browser facilitated monitoring of the surfing behaviour of the subjects involved, we assigned the same tasks to both groups, but the experimental group was presented with the independent variable, namely the metacognitive questions. Each group worked for 6 sessions of 2 hours each during which the students in pairs used the PC for surfing and studying the sites that we structured ad hoc. At the end of the experimental activities we organized two other sessions for discussion with the students and to give them feedback about the experience. The contents of the activities were previously agreed upon by researchers and the teacher; we created two didactic sites, one focused on the circulation of the blood and the other one on Genetically Modified Organisms (OGM). The topics illustrated in the hypertexts had never been dealt with before by the teacher in the traditional class setting.
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Each group spent 3 sessions studying each site. In each session a specific didactic aim was established. The activities in every session were structured in the following way: at the beginning of each session we introduced the task, the time and the activities to be developed; at the end of each topic of study we gave a learning test; at the end of all the activities we administered a self-evaluation questionnaire on surfing. Table 1. Organization of the sessions with the relative assigned tasks HYPERTEXT ON CIRCULATION OF THE BLOOD



Session I



Assigned Task Surf the Hypertext freely. Identify the main topics. Find as much information as possible about: the circulation of the blood.



II



Surf the hypertext freely in order to study the information more carefully. Answer the questions in the questionnaire.



III



Study in detail the information about the heart and how it works. HYPERTEXT ON GMO



Session I



Assigned Task Study in detail the information about Genetically Modified Organisms.



II



Study in detail the information about DNA and how it works, highlighting the most relevant information.



III



Study in detail the information about DNA, how it works and its role in GMO. CLASSROOM MEETINGS



Session I



II



Assigned Task Reproduce the conceptual map which describes the links between the different areas of the hypertext regarding the circulation of the blood. Questionnaire on surfing behaviour.



At the end of the experimentation we organized two classroom meetings. The first took place at the end of the session in which students worked with the hypertext about the circulation of the blood. During this meeting, the students were asked to reproduce the conceptual map which describes the links between the different areas of the hypertext regarding the circulation of the blood. In this way we were able to assess whether the students’ conceptual map corresponded to the real structure of the site
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and whether some fundamental concepts essential for surfing (links, nodes, toolbar, etc.) had been understood. The second meeting in the classroom was held at the end of the experimentation and its aim was to provide feedback to the students about their activities and receive indications from them about the strengths and weaknesses of the system from a user’s point of view. Table 1 shows the organization of the sessions with the relative assigned tasks. The Did@browser System. The Did@browser system is a new technological solution developed by the Institute for Educational Technology of the CNR in Palermo in order to support students during surfing and learning on the Net. The system was based on a client-server architecture and it is composed of the server and two client components: the student and teacher client which are both available in the Internet Explorer. The system stimulates self-monitoring of the cognitive processes used by students for surfing and learning by posing metacognitive questions during web surfing. Moreover, the teacher can customize a set of questions for each student in order to evaluate their activities and to stimulate their surfing skills, thus facilitating the effective achievement of learning goals. The set of questions is planned according to the didactic activities that the students must carry out and the web site selected by the teacher. The two sets of questions used during the experimentation are given below. The first set of metacognitive questions connected to monitoring surfing strategies comprises: -



Why have I clicked on this link? What information do I expect to find? What other surfing tools were there on the page? Why have I selected this link rather than the others on the page? Have I already explored the other objects on the page (images, links, text)? If not, do I expect to do so? Do I intend to return to this page? Why/Why not? Why have you returned to this page? Has the image which I’ve seen helped me to understand better? Have I found the information I expected on this page? What has interested me most on this page?



The second set of metacognitive questions to motivate students to evaluate the results of their activities and the cognitive strategies employed to learn the content consists of: -



What have I learnt from surfing on this site? Which items of the following information are useful for understanding the problem? Which reading methods were I adopting to study this page? Have I cut and pasted content on this page? What topics are dealt with on this site? What sequence of actions have I followed to surf the information on the site? Has my strategy of surfing enabled me to reach my aim? What do I think will help me to surf better next time?
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We have experimented with the first set of metacognitive questions. The questions were selected by the researchers and associated to specific nodes of hypertext. The association between the nodes and questions was done so that the students could improve their awareness of strategies employed during surfing. When the student clicked on the link the system showed the question in a window. The student’s surfing was interrupted and the system invited him to answer the question. The system recorded in the log file the information related to the pages visited, the duration of the visits and the student’s answers. The evaluation of the system was finalized to asses whether the metacognitive questions activated during the surfing process had been a useful tool for the selfmonitoring of the student. In particular, the evaluation was based on the analysis of the answers given by students and on the surfing pattern analysis where the following parameters were considered: number of visited links, duration of visits according to the assigned task of the surfing session. The nodes were classified according to topic areas of the hypertext, identifying the visited nodes and relative frequency of the visited links for each area. This information was evaluated considering the relevance and coherence with reference to the assigned task. Moreover, we focused our attention on the number, frequency, typology, position of metacognitive questions and relative answers provided by students. The analysis of the answers indicated that on the whole the use of metacognitive questions was perceived by students as a useful monitoring tool of their activity. Table 2 shows some answers provided by students to some metacognitive questions. The data analyzed suggests that this way of posing questions to the students creates two problems: the first is the verbal expression of their cognitive strategies and the second is the functional limitation of the system in associating questions to links. In the first case some students gave content focused answers to question focused on metacognitive processes, while others had problems describing the procedures. In the second case, the system does not allow us to pose question related to a specific element of the page and this can be misleading for the students. Moreover, the analysis of answers has highlighted the need to distinguish clearly questions focused on learning contents from those focused on the improvement of surfing abilities. In fact, the questions on surfing, apparently unconnected to the context of study and to their task, created irritation or confusion in the subjects when they were unable to understand their relevance. Besides, if it were possible to distinguish content questions from behavioural questions, we could better customize the questions for students. For example, surfing questions could be administered only to subjects who are less competent in using hypermedia. We think that it could be useful to introduce meta-cognitive questions in a dynamic rather than, as at present, in a static way, using a real time analysis of log files. So we could pose prompts related to the behaviour of an individual user, customizing in this way the assistance provided by the educational browser. The quality evaluation of surfing paths was carried out using the visualization software GraphViz [9]. This tool was chosen due to its versatility and the possibility to modify the visualization parameters and for the clarity with which the graphics are represented.
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The system is able to graphically visualize the surfing paths of each subject through algorithms which can produce graphics from the bidimensional layout. The graphics produced in this way allow researchers to assess the structure and the relationships between the visited links of a hypertext. Besides, to find temporal data, we analyzed all the log files created during the Did@browser experimentation sessions. In particular, during every surfing session for each user and for each group we calculated the real time spent on the visited pages and the absolute and average time spent on the pages of a specific area of the site (e.g. blood, diseases). To assess the paths we distinguished the episodic structure of the hypertexts, i.e., the choices that a single user made during surfing, from the emerging structure, or rather all the episodic structures defined by the users’ whole surfing activities [10]. This method provides a generalized and representative surfing pattern of a whole user group. We submitted the data from this pilot study to temporal analyses. Through the software visualization, mentioned above, we were able to observe that the emerging structures described by the users’ surfing was relevant to the assigned tasks. In fact, the subjects spent the majority of their time on the nodes of the assigned study area. However, the number of subjects involved was too small to affirm that this result is an effect of the metacognitive prompts. Nevertheless we can conclude that the presence of metacognitive prompts did not disturb the students’ surfing or their learning processes. Table 2. Metacognitive questions and answers



Metacognitive questions Why did you come back to the home page? How did you understand that this is a link? Do you intend to return to this page? Why/Why not? Why have you selected this link rather than the others on the page? What information do you expect to find? What else can you click on this page?



Answers To visualize other surfing paths. Because when I moved the cursor of the mouse it became a hand. To revise some topics that I don’t remember. Because I’m surfing the site in an orderly way. Information about the circulation of blood. There are 9 other links.



The Questionnaire "Considerations about surfing the web". The aim of the questionnaire was to evaluate how the subject perceives his surfing behaviour. A comparison between this evaluation and tracking data provides useful suggestions for improving the system. The questionnaire consisted of 9 questions concerning: -



the self-examination of surfing behaviour; the subjective evaluation of the efficacy of content presentation in hypermedia; the subject's awareness of strategies used during surfing.
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The questionnaire was administered during a meeting of the whole class, at the conclusion of the activities using Did@browser. The answers permitted us to distinguish some behaviors common to a majority of the students involved. These will now be considered. The visual components are the most attractive parts of hypermedia. In fact, the images are a means to facilitate comprehension of the contents; they make the presentation more attractive and exciting and thus improve learning. The students expressed a preference for this means of presentation and their answers were supported by tracking data which showed that pages with images were visited more frequently. Pages containing a lot of links and written text proved to be less attractive and were less visited. Pages containing many technical terms were particularly uninteresting for the students. From this analysis we can conclude that a good combination of written text and images is essential for improving comprehension and motivating web surfing. The questionnaire also revealed the principal cognitive learning strategies adopted by the subjects. First subjects read the whole text carefully before beginning another activity. In case of difficulty in understanding respondents tended to reread the text several times, using didactic tools such as glossaries and dictionaries to increase comprehension. The analysis of the answers revealed that the subjects recognized that if they had to repeat the same surfing activity they would modify the strategies they had adopted previously. In fact, the students appeared to change their behaviour on the base of experience acquired during each surfing session. Thus online learning was like a continuous training activity where the subjects tended to improve their strategies by avoiding the actions which were less effective for exploring and learning the topic’s contents. In conclusion, the results of the questionnaire allowed us to study the students' surfing behaviour and suggested some ways to improve the system. However, the questionnaire could be made more effective by selecting the items more carefully and refining the experimental design. In particular, we plan to increase the number of items in some areas in order to analyze the students' behaviour and strategies used during study of the hypertexts more accurately. With regard to the experimental design we think that the questionnaire should be administered before and after the study sessions in order to observe how the use of Did@browser modifies the students' perception of their surfing behaviour. Assessment tests and conceptual maps. The assessment of learning and of the understanding of knowledge organization was carried out by means of tests and by drawing conceptual maps. The main objective of the evaluation was to measure the overall performance of each student in relation to the effect the Did@browser tool had on the level of learning. The assessment tests were administered both to the control group and the experimental group at the end of the study using hypermedia. Conceptual maps were drawn by the students at the end of the last session of surfing the site concerning the circulation of the blood. They were used to analyse and assess whether the metacognitive reflection stimulated by the system had an effect on the autonomous knowledge construction.
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The analysis of the learning tests highlighted that both the experimental and control groups had good marks; the number of correct answers exceeded 70%. The comparison between the conceptual maps of the two groups showed notable differences. It was carried out by evaluating the representation and the interconnections among the nodes of the maps, considering how many strategic points were reproduced and how deep the level of the graphic representation was. We observed that the experimental group produced maps in greater detail compared to the control group, which frequently omitted some essential nodes. So we think that, as Schwarz et al. [11] indicated in their research, the metacognitive stimulus may have influenced the attention and the mnemonic performance of the subjects involved. The evaluation of the details of the conceptual maps supports what has been stated so far. On average, the experimental group proposes a higher number of links which correctly describe the hierarchical structure of the areas of the site which they have studied. The results obtained from the learning tests and the production of conceptual maps, lead us to conclude that the strategy of posing questions during surfing did not hinder the learning of contents.



3 Conclusion The qualitative evaluation of the answers to the metacognitive questions enables us to conclude that it is necessary to improve the effect of these prompts in two ways: firstly by separating clearly the questions concerning the study topics from questions concerning the surfing strategies and secondly by customizing them to suit the surfing behaviour of each student. Another element to consider in optimizing the system is the use of multimedia prompts related to the contents, in order to indirectly stimulate metacognitive reflection about surfing and learning strategies and making the support provided by the system more enjoyable, as suggested in the literature by Labat [12]. The pilot study of the Did@browser system leads us to conclude that the users’ surfing was pertinent to the assigned tasks and that the metacognitive questions did not disturb the students’ surfing and learning processes. In fact the students had good marks in the assessment and test, in particular, the subjects in the experimental group improved their comprehension of the intrinsic structure of hypermedia and created more accurate conceptual maps. Finally, the students considered the system to be a useful self-monitoring tool.
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