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  Abstract


  ICT competences are an essential part of teachers’ curriculums in Spain. This paper presents an analysis of the technical skills in the use of ICT of future primary school teachers in the final year of teacher training at the University of Murcia (period 2008- 2009). This analysis adopts a three dimensional approach. Firstly, it aims to explore students’ mastery of the technical skills in using ICT. Secondly, it analyses how the university is working in terms of developing ICT skills in professionals in general. Finally, but probably most importantly, it attempts to show the current ICT levels of the future school teachers. This analysis is crucial, and not only for teachers who are already working. It is equally, if not more so, for newly trained teachers on the point of going into formal education in schools. Therefore, this study helps us to evaluate them not only as students, professionals and teachers who use ICT, but at the same time it help us to assess if a course at a Higher Education institution is a real way of obtaining minimum knowledge of this area. This is crucial in integrating new teachers into the new social and technological environment and it makes the evaluation of transversal competences in the University of Murcia real.
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  1. Introduction


  The scientific literature (Gilster, 1997; Prados, 2001; Kellner, 2004; Koehler & Mishra, 2008; Kress, 2005; Camps, 2009) of recent years has reflected the concern about users’ ICT competence. This general social concern is borne out in the interest in knowing and reinforcing the levels of ICT competence among teachers at all levels of education (as is clearly illustrated by, among others, Aguiar and Llorente, 2007; Bullón et al., 2008; Cabero & Llorente, 2006; Cabero & Llorente, 2007; Cabero & al, 2009a; Caberoet al., 2009b; Fernández, 2007; Martínez, 2008; Reyes & Piñero, 2009, Tello & Aguaded, 2009). Given that technical know-how is a transversal basis of teachers’ skills in the use of ICT, we offer here an analysis of this aspect with a sample of final year teacher training students from the University of Murcia.


  We believe that the sample allows for a three dimensional reading of the results. First, we understand that it provides an interesting view of these students’ technical mastery. Secondly, it offers a view of the level of this competence in a section of the students at the university in question, insofar as it is an institution that trains future professionals. Finally, and probably most relevant of all, it provides information about the level of technical competence of our future, in some cases immediately so, teachers. All these matters are highly relevant in today’s techno-social environment that demands the effective and efficient incorporation of ICT in education in general and in the university in particular (Castañeda, 2009).


  1.1. Technical competence as a transversal part of teachers’ technical competence 


  As the Chilean Ministry of Education correctly states in its 2006 document, it is clear that in terms of ICT, a teacher’s competence is made up of various areas that together make up the outline of what could be considered as an «adequate» or «efficient» use of these technologies. In other words, according to the document cited, for a teacher to be considered ICT competent, s/he should be competent in at least five, closely related, areas: the pedagogical area; knowledge of the social, ethical and legal aspects related to ICT use in teaching; skills for ICT based school management; the use of ICT in teachers’ professional development; and the area of technical know-how.


  Like the authors of the above study, we see each of these areas as being of great use in the teacher’s make-up. Yet if we go a little more deeply into the area of technical know-how, we would say, in line with the approaches taken by several authors (Chilean Ministry of Education, 2006; Cabero, 2006 and BECTA, 2008), that it should include the management of the concept and basic functions associated to ICT and the use of personal computers, the use of productivity tools (word processors, spreadsheets, presentation programs) to create various types of documents, the management of concepts and, of course, the use of Internet and web tools themselves as well as synchronous and asynchronous communication resources to access and disseminate information and establish remote communications.


  Thus, if we consider that of the five areas that make up teachers’ competences in ICT use, there is one that is transversal not only to a teacher’s make-up but also to that teacher’s condition of worker and student – that of technical know-how. And this seems to be so when viewed from the triple transversal approach, which we believe is where the real importance of the analysis lies. The analysis in question is not only important as regards practising teachers but also for those at training centres who are about to join the labour market. It will allow us not only to assess them as students, professionals and teachers who use ICT, but will also give us an idea as to whether the university institution experience is a guarantee of minimum knowledge in this area that will be useful to them when they move on to become professionals, teachers and trainees in the new techno-social environment.


   


  2. Material and Methods


  2.1. Background


  The questionnaire used to collect the data is an adaptation of that developed by Cabero, Llorente et al. (2006) for their analysis of student ICT mastery, and which was also used in the study by Cabero, Llorente and Puentes (2009). The only adaptations made here respond purely to making the questionnaire fit in with the particular features of the technological environment of the University of Murcia, in terms of both the physical equipment and the virtual classroom.


  All the skills assessed through the various items in the questionnaire can be grouped into four general categories that will guide the analysis we offer later. The first refers to aspects related to use and knowledge of the computer and its peripherals and to program installation and configuration. The second group of competences has to do with aspects related to the Internet (communication, information, collaboration…). The third category includes items that measure competences referring to working with text documents, management of information through databases and spreadsheets, creating and editing images, sound and multimedia. The fourth category takes in a series of items related to the various tools available at the University of Murcia (Online campus, webmail, among others).


  2.2. Description of the study


  Final year teacher training students from four of the six specialities – Primary School; Foreign Languages; Music; Special Education were invited to take part in the study. In absolute terms, of the 751 final year students the invited sample comprised 482, 64.2% of the possible universe. The final sample was made up of 351 students (72.9% of those invited and 46.8% of the universe). Of these, 319 (91%) were females and 32 (9%) males. The age range stretched from 19 to 58 years olds, although the majority (79%) were between 20 and 24 years, and 37% of the total were 20 years old.


  The distribution of the sample according to specialities, although not totally homogeneous, is quite similar, as the graph below shows:


  Almost all (97%) of the students comprising the sample had a computer at home. 89% had access to Internet and 70% enjoyed exclusive access to a laptop. Furthermore, the majority (88%) use their own computer to do their coursework, with a very low number (8%) using the university computers and only 4% resorting to the use of other equipment (computers belonging to friends, flatmates, cyberspaces, cultural centres, etc.).


   


  3. Results. Data analysis


  Below we give a general outline of the results obtained for each group of competences. Responses are distributed over a scale from 0 to 10, with 0 being the minimum value and 10 the maximum. In this analysis we have considered as priority the statistics that described the sample, and so the focus has been, on the one hand, on the mean obtained by the group for the different skills and on the typical deviation of the values, which gives us a perspective of the group, and, on the other hand, on the percentages of students situated above and below the midpoint (5), taking this point as the indication as to whether a student considers that s/he is able to perform the actions proposed (pass). We believe that this provides a better view of the perspective of each student as regards his or her technical skills and competences in ICT use.


  3.1. The use of the computer, installation and configuration of programs and their peripherals


  The table below gives the means and typical deviations and the percentages above the midpoint obtained by the students for each of the competences in this category.


  As this table shows, the mean scores obtained by the students in most of the competences surveyed are over five, meaning that, in general terms, our students «pass» in matters relating to the use of the computer and program installation. The highest mean scores correspond to knowledge of the computer and its peripherals and to knowledge of how to access, search for and retrieve information in various formats. Moreover, these competences show a low typical deviation (see table above), which indicates that there is a certain level of student homogeneity in these competences.


  It is clear that most interesting data, especially because they are different, are those that relate to knowledge of automation processes and of hardware/software incompatibilities, where not only the mean score that subjects award themselves is very low (3.58 and 2.53 respectively), but also the vast majority consider that they are not in possession of these competences (scoring themselves below 5). What is more, in both these cases the most frequent score that students awarded themselves was zero. One further observation remains, that referring to the item «Solving problems that arise with computers or with the Internet» . Here, the mean score for all the students is relatively low (5.17), although the great majority considered that hey did not possess this skill.


  3.2. Internet: information search, communication and collaboration tools


  As table 2 shows, of the 22 items included in the questionnaire that relate to these skills there are only four in which the students do not, on average, consider themselves capable of performing – coordinating a group activity on the Internet; knowledge of how to send files from one computer to another via FTP; knowledge of how to use computer supported cooperative work; and how to sign up to RSS feeds from different readers. In general, we can say that the competences which students obtained highest average scores were those relating to downloading programs, use of search engines and browsers and the various online communication tools. And it is in these same competences where students present the most similar behaviour.


  In contrast, the most heterogeneous behaviour is shown in the use of advanced search options, videoconferencing and sending files by FTP.


  The only skill related to managing and searching for information in which the majority of the students (83%) score below the midpoint is in the use of RSS syndicators, where the most frequent rating is 0. It is especially noteworthy that while downloading information is one of the students’ strong points, sending FTP documents over the Internet scores very low, with 58% below 5 and the most frequent rating 0 (which normally implies ignorance of the subject).


  3.3. Creating and editing documents


  A wide variety of skills are covered in this group. As the analysis will reveal, students have a considerably higher level in some than in others, in which they even score below the midpoint. The table below shows the mean scores, typical deviations and percentages of responses of 5 or above for each item.


  What stands out here is that the mean score for most of these competences is below 5. Indeed, only 5 items (30% of the skills covered by this section) score above 5 – ability to use a word processor to create a document; ability to use word processor spellcheckers; ability to organize, analyse and synthesize information using tables, graphs and diagrams; ability to use a computer program to create a multimedia presentation; ability to identify aspects of style in a visual presentation performed by a third party.


  Nevertheless, if we consider the percentage of students awarding themselves a score of 5 or more, we see that the percentages of skills acquired are inverted and, as table 3 shows, there are 10 in which the majority of students score themselves above 5, i.e. they consider they possess this skill.


  This apparent «contradiction» between the two types of data is explained by the fact that while in those skills that lie at an intermediate point (can use a computer program to create images and graphs; can use a computer program to create or edit audio sequences; can use a computer program to design, create and modify spreadsheets; can judge and contribute to improving multimedia productions produced by colleagues; can consult databases compiled by third parties) the majority of students score themselves with 5 or more, they do so with low scores, while those who «fail themselves» do so with very low marks. In fact, 0 is the most frequent score among those who consider they do not possess the skill in question.


  3.4. Tools available at the University of Murcia


  Students obtained quite high scores in all the items in this group since, let us not forget, it deals with tools that in the main the students have been familiar with since they entered the University.


  100% stated that they knew how to use the online classroom (SUMA), with 10 being the most frequent score awarded and with a mean of 9.04. We would highlight that the typical deviation here was 1.259, which shows that students scored themselves very similarly and with very positive results. As regards use as customers of the university webmail, 90% of those surveyed placed themselves above the midpoint and 10was the most frequent score awarded (35%).


  In the case of information consultation through the web or the online campus, we found that again 100% of students stated that they knew how to access their academic records through the SUMA online secretary. This is the skill in which the students awarded themselves the highest mean score and in which the deviation was lowest. These data also reflect that consultation of academic records through the online campus was the skill that was scored highest by the students and in which there was most homogeneity.


  Furthermore, 98% stated that they knew how to consult timetables, classrooms and examination dates through the directories available on the university web, with 93% declaring that they were able to find teachers’ email addresses and telephone numbers using the web directory of a given Faculty. As for using the various electronic resources (catalogues, journals, databases) on the library web, 82% of students scored themselves higher than the midpoint.


  When asked if they knew how to configure SUMA to receive their grades by text message, only 57% scored themselves above the midpoint, which is in contrast to the previous high percentages of almost all the students. Moreover, the mean score obtained here is 4.86 and the typical deviation stands at 3.745, indicating a high level of heterogeneity for the competence.


  Finally, 65% of students stated that they were familiar with their rights and obligations as users of the University of Murcia web, as opposed to 35% who scored themselves below the midpoint. In this case 5 was the most frequent score recorded.


  The table below gives the means, typical deviations and responses above the midpoint of the students for this category of skills.In general terms, we can say that all the students scored well on average for the different tools available at the University of Murcia. The skills in which they scored lowest and in which they revealed the most heterogeneous behaviours were those relating to setting up SUMA for text message reception of grades, in which the mean score did not reach 5, and those related to knowledge of their rights and obligations as users of the University web, in which they barely passed.


  3.5. Analysis according to specialities


  To conclude we are going to make a brief analysis of the most outstanding competences according to specialities. As we said at the beginning, the sample comprises students from Primary Education (33.6%), Foreign Languages (25.9%), Special Education (23.9%) and Music (16.5%).


  Of the total number of students with above the mean basic knowledge of computers and their peripherals, 32% were from Primary, 16,5% from Music, 25% from Foreign Languages and 22% from Special. As for installation of programs, Primary accounted for 25%, Music 16%, Foreign Languages 23% and Special 19%.


  When it came to using word processors to create written documents a third of those with above the mean scores came from Primary, 16% from Music, 26% from Foreign Languages and 22% from Special.


  One of the competences in which students scored particularly low was in the compilation of databases. The breakdown of those scoring above the mean was: 11% Primary; 11% Foreign Languages; 9% Music and 8% Special.


   


  4. Conclusions


  In our opinion the data provided here supposes a series of consequences that if not exactly worrying are arresting. First, it is interesting to know that our future teachers do not exhibit major problems in using, configuring and installing programs and peripherals. However, the fact that the lowest scores occur in automation mechanisms means that while the person is using these technologies, s/he is not making the fullest use of them to optimize performance with ICT work and to reduce the printing load of associated tasks.


  As for the use of search, communication and collaboration tools, it is clear, as the graph below summarizes, that future teachers master the majority of the web tools where these skills are required.


  However, the main shortcomings appear in skills related to collaboration, leadership and managing information in groups. This could compromise to some extent the students’ skills as leaders of working groups (centres, circles, departments, interdisciplinary working groups, etc.).


  Sadly surprising are the results that are forthcoming from the questions on creating, editing and assessing of media. The scores recorded here border in general on the mediocre, when they are not downright bad, with more than half the skills being scored below 5 and with few students indeed who believe themselves to possess the competences described. All this is very important for a number of reasons. In personal terms, our students – the future teachers – can be said to be not very skilful in expressing themselves in the new relevant formats of today’s world. They do not master either the formats themselves or how these are created. In general this is somewhat worrying, but much more so if we consider that we are talking about future teachers, and that a large part of their work involves creating, editing and adapting media in today’s schools where computer media are a key feature.


  Nevertheless, on the up side, we do know that the university years of those surveyed have served to provide them with sufficient knowledge of institutional ICT tools.


   


  5. Discussion and new searches


  Some of the conclusions of this study (which is of limited form and scope) were viewed with suspicion by those of us who, directly or indirectly, are very involved in the teaching profession. However, we believe that these objective results serve, at least, to clarify issues when looking at specific aspects of teacher training students in depth. This is especially interesting if we take into account that beyond the specific skills of managing one tool or another, this questionnaire assesses the students’ own perception of their technical qualities and it is clear that often they are dissatisfied. This is why we believe that besides reinforcing certain areas of technical mastery that will be worked with in the coming years, it is also important to reinforce students’ own perception so that they believe themselves to be capable of doing these things, for we are in front of a large doorway to knowledge (especially in that referring to the creation and assessment of media) and we have the possibility of daring to take on the enormous number of tools for creation and publication that appear every day in the world of the ICT.


  At the same time, we believe that it is vital to complement this partial view of teachers’ ICT skills with other future views which will go deeply into the other four areas that make up ICT competence in other spheres. It continues to be a rich area in which to look and one that can show us spheres of action in which teaching can be improved. So, we will continue to search.
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