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Abstract: The paper analyses the research results of self-assessment of mastery over information and communication competences among students of pre-graduate studies in social sciences at three faculties of the University of Zagreb. The research instruments were applied to purposive sample of students, results are analysed by appropriate statistical tests and interpreted in the context of endeavours in the sphere of higher education to contribute to development of the Croatian society towards knowledge society, particularly in the context of gender, cooperation and competitiveness. Results reveal no significant differences between female and male students in self-assessment of mastery of ICT skills, weak positive correlations of both cooperation and competitiveness with the ICT skills mastery, and prevalence of individual-based forms of exercising information literacy over those that require infrastructural institutional support.
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Introduction

To reach knowledge in the midst of the data- and information-abundant world of contemporary knowledge society on the pathway leading from data through information to knowledge, and to sublimate knowledge into wisdom, is a lifelong learning task with manifold prerequisites. An important set of prerequisites comprises information literacy or information and communication competences, as requirements that include as well as surpass the availability of ICT infrastructure and acquisition of digital skills (Špiranec and Lasić-Lazić, 2004). Information literacy is a set of abilities requiring individuals to "recognize when information is needed and have the ability to locate, evaluate, and use effectively the needed information" (Association of College and Research Libraries, 2000). Shapiro and Hughes (1996) define the concept of information literacy as follows: "A new liberal art that extends from knowing how to use computers and access information to critical reflection on the nature of information itself, its technical infrastructure and its social, cultural, and philosophical context and impact." Here we examine the information literacy in the context of generic educational competences to be acquired by university students of different faculties. The notion of educational competences, composed of knowledge, skills and attitudes that each individual should develop, has been particularly advanced after the Lisbon European Council in the framework of instruments and documents related to lifelong learning. In our earlier research (Božić et. al., 2007) we examined educational competences in the context of Croatian higher education. In this paper we concentrate on information and communication competences due to their important role in developing other generic and specific educational competences. In the EC document Key Competences for Lifelong Learning: A European Reference Framework (2004) this set of educational competences is included under the title 'digital competence' and defined as confident and critical use of Information Society Technology for work, leisure and communication, underpinned by basic skills in ICT. Our research aims at exploring self-assessment of mastery of information and communication competences among university students in social sciences at the University of Zagreb in the context of Croatia's joining the European Area of Higher Education and developing towards sustainable knowledge society. 
Conceptualisation 
In the research we use the five standards defined in the ‘Information Literacy Competency Standards for Higher Education’ of the (U.S.) Association of College and Research Libraries (2000): 
“The information literate student determines the nature and extent of the information needed.
The information literate student accesses needed information effectively and efficiently.

The information literate student evaluates information and its sources critically and incorporates selected information into his or her knowledge base and value system.

The information literate student, individually or as a member of a group, uses information effectively to accomplish a specific purpose.

The information literate student understands many of the economic, legal, and social issues surrounding the use of information and accesses and uses information ethically and legally.“
A similar set of standards, though encompassing six standards, is found in the ‘Australian and New Zealand Information Literacy Framework: Principles, Standards and Practice’ (2004). 

For the purpose of determining the contents of necessary digital competence skills that enable lifelong learning we used the set of skills enumerated by Budin and Lovrek in the document prepared as discussion thesis for the Croatian Academy of Sciences and Arts ‘Acquisition of Necessary Competences for Life in Technologically-Dependent World During Compulsory Education’. 
In order to set the research in the frame of knowledge society, understood as social environment of knowledge economy (Drucker, 1966) and a developed form of information society (Machlup, 1962), we included competitiveness and cooperation as value axes of knowledge society, measuring them with instruments we constructed for the purpose of the present research. 
Research

In the paper we interpret part of the results of quantitative research we conducted in May and June 2008, on a purposive sample of 316 university students in social sciences from three faculties of the University of Zagreb: Faculty of Teacher Education (N=156), Faculty of Humanities and Social Sciences (N=131) and Faculty of Political Science (N=29). Here we interpret univariate statistics that we describe considering it to be preliminary appraisal, and bivariate statistics, that we use to test the research hypotheses. The tests were performed at risk level α = 5%. We constructed the items to measure the above-mentioned standards. Likert-type scale of 5 grades (with labels: never, rarely, sometimes, frequently, always) was used for all variables. Since the questionnaire involved students’ self-assessment, the research results may not be used for marketing purposes of the involved institutions. The research questions related to examining the students’ level of mastery of information and communication skills in terms of their self-assessment, as well as examining their correlations with social skills of cooperation and competitiveness. We examined the following three hypotheses:
H0 (a): There is no difference between male and female students in self-assessment of their level of mastery of ICT skills.

H1: There is a positive correlation between students’ self-assessed willingness to cooperate and their self-assessed level of mastery of ICT skills.

H0 (b): There is no correlation between students’ self-assessed competitiveness and their self-assessed level of mastery of ICT skills.

Research Results

The Chi-square test of normality of distribution demonstrated that the distribution of all variables comprising the composite instrument is statistically significantly different from the normal distribution; however, the charts reveal that in all items the data spread over the whole range of the 5-grade Likert-type scale, with unimodal distribution of all except one variable. To our satisfaction, the results of the majority of items of information literacy self-assessment reveal negative skew as the results accumulate above the middle of the range (more precisely, μ > 3 for all except four items) of the 5-grade Likert-type scale. The histograms of individual variables reveal that the data distribution of four variables is in close proximity to normality, with μ close to the middle of the mentioned scale. The respondents’ answers to only two items accumulate below the middle of the scale, those relating to membership of a students’ association and to importance of performing at exams better than others, making the distribution of these two variables positively asymmetric (in the second case slightly positively asymmetric). 
Concerning the standard of respondents’ self-assessment of their ability to determine the nature and extent of the information needed, the items of our questionnaire relate to activity plan, focus on the research topic, recognizing key terms and major ideas, and formulating research questions. Approximately an equal number of responding students make a plan or do not make one before starting research for a seminar essay. As much as through making a realistic plan, the consideration of costs and benefits of acquiring the necessary information is also reflected in dynamics of distinguishing between the relevant and the irrelevant information. Almost half of the respondents claim they are able to focus on the research topic fast, and quickly notice the major ideas of a text while reading literature for a seminar essay, while more then half claim they perceive key terms quickly. Around ¼ of the respondents claim that while doing research for a seminar essay, they are frequently able to formulate research questions easily.
The standard of efficiently accessing the needed information was measured by the following items: search for additional learning materials, speed of access to information, use of several user interfaces and browsers, autonomous devising of research strategies, use of databases and use of services available at faculties for information search. 2/3 of the respondents frequently or always search for additional information whenever the learning materials they obtain at classes do not suffice. More than half of the respondents autonomously construct their research strategy, more than half of the respondents frequently or always use several user interfaces and browsers, and 2/3 of the respondents sometimes or frequently use databases. An almost completely normal distribution with results accumulating in the middle of the scale characterises the use of services available at their faculty for finding the needed information. By comparison of distribution of that variable to distributions of other variables relevant for this standard, which are characterised by results accumulating above the middle of the scale, we may observe a certain prevalence of individual over institutionally-based forms of search strategies. 
Regarding the standard of critical evaluation of information and its sources, items that were used relate to synthesizing crucial ideas from a multitude of pieces of information, analysing arguments and counterarguments, recognizing prejudice, lies and manipulations, and evaluating reliability of information from different sources. Around 2/3 of the respondents sometimes or frequently analyse the logic of arguments and counter-arguments, as well as recognize prejudice, manipulation or lies in the texts that they are reading. Around 40% claim that they frequently evaluate the reliability of pieces of information that they obtain from different sources. Hence, the responding students assess their abilities of examining and comparing information from various sources with a critical eye, as relatively developed. 
In regard to respondents’ self-assessment of their management of collected or generated information, the items included note-taking while reading, devising own way of organizing information, checking own understanding through conversation with professors and students, and use of ICTs for observation of ideas’ interrelations. The responses accumulated around ‘frequently’ and ‘sometimes’; around 1/3 of responding students stated that they always devise their own way of organizing information. 
Within the standard of applying information in constructing new concepts and creating new understandings, items related to use of several computer applications for presentations of seminar essays, adaptation of the presentation according to audience and the purpose, efficiency in presenting ideas, abstract thinking, and reaching new ideas through synthesis. On the main variable of the standard, pertaining to synthesizing major ideas with a view to formulate new ideas, the responses’ distribution is nearly normal. The same stands for an endeavour to reach a higher level of abstract thinking. Already at common sense level we perceive this whole standard to be of a higher and more demanding level than the previous four standards. Respondents’ self-assessment reflected that fact, as the creation of new concepts and understandings received realistic ranking and lower self-assessment grades than the previous standards. 

For the purpose of measuring responding students’ self-assessment on the final standard of information literacy framework, the understanding of ethical, social, legal and other issues surrounding the use of information, we devised the items related to sources of citations, non-plagiarism, multiculturalism and freedom of expression. The results reveal rather strong positions in terms of acknowledging these issues and accessing and using information ethically and legally. 
With a view to examine the social behaviour that determines the use of information literacy competences, we constructed an index of cooperative behaviour in the context of university students’ daily realities, encompassing the following items: helping peers with ICTs they are not familiar with, participation in team work through ICTs, forwarding learning-related information to peers, motivating cooperation among peers, membership of students’ association, and lending notes to peers. Concerning associational membership, unfortunately, 75% of respondents are not members of any students’ association. The percentage is not surprising in light of earlier research of young people’s associational participation in Croatia that, as demonstrated for instance in the research of the Institute for Social Research Zagreb (Ilišin, 2005), has constantly been at unsatisfactory level. The mentioned research showed that 67% of examinees are not members of any association. Around 2/3 of respondents state that they endeavour to motivate cooperation among their peers sometimes or frequently, and 78% of respondents always or frequently lend their notes to peers. On the other hand, participation in team work through ICTs is a variable closest to Gaussian distribution with results accumulating in the middle of the scale, among all variables of our composite instrument. We should take note of the fact that in the second standard, the efficiency of access to needed information, the variable particularly requiring infrastructural and faculty-based preconditions (use of services available at the faculty for finding the needed information) is almost exactly normally distributed.
The items measuring competitiveness included importance of performing at exams better than others, cooperating with colleagues as (not) part of self-interest, individualism, and motivational capacities of competitiveness. Earlier we commented that distributions of major variables related to competitiveness are either close to normality or even positively skewed. Therefore already the descriptive statistics indicate that the competitive ethos has not prevailed among students, at least not to the extent as to completely banish the cooperative ethos.

In order to test whether there is a correlation in self-assessment of mastery of ICT skills and cooperation, we computed an additive index of self-assessment of mastery over crucial ICT skills considered by Budin and Lovrek “necessary” digital competence skills that enable lifelong learning. These are the following seven skills: mastery of major functions of operative system, use of programmes for processing of texts and documents, use of programmes for processing of images, use of table calculators, use of databases, use of the Internet for search of information, use of computer for communication. The index μ equalled 28,9 (on the scale of 1-35), testifying to respondents’ assessing their mastery of digital competences as rather satisfactory.
A positive correlation, though not too intensive (R=.371), was found between self-assessment of mastery of ICTs and index of cooperative ethos in that context, indicating that students who assess their mastery of ICT skills higher, are also more ready to share them with their peers. 
A positive correlation of lower intensity (R=.204) characterises the index of self-assessment of mastery of ICT skills and index of self-assessment of competitiveness.
Further, we examined whether there is a difference between male and female students on an additive index of self-assessment of mastery over crucial ICT skills. The T-test showed no statistically significant difference between male and female students in terms of how they self-assess their mastery of ICT skills. This finding is encouraging. 
Conclusions

The null hypothesis on no significant difference in self-assessed level of mastery over ICT skills between male and female students was confirmed. We were content to find positive correlation of weak intensity that confirmed the directed alternative hypothesis on positive correlation between students’ self-assessed willingness to cooperate and their self-assessed level of mastery of ICT skills. Interestingly, the null hypothesis on no correlation between students’ self-assessed competitiveness and their self-assessed level of mastery of ICT skills was not confirmed as statistically significant positive correlation, though of very low intensity, was found. Another interesting finding is that individually-based forms of information literacy prevail over those that require institutional infrastructural support. We should emphasize once again that our findings refer to students’ self-assessment. For exact certainty they should be checked by knowledge and skills tests.
Annexes
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Correlations

	 
	 
	Index of self-assessment of mastery of ICT skills
	Index of self-assessment of cooperation

	Index of self-assessment of mastery of ICT skills
	Pearson Correlation
	1
	,371(**)

	 
	Sig. (2-tailed)
	.
	,000

	 
	N
	316
	316

	Index of self-assessment of cooperation
	Pearson Correlation
	,371(**)
	1

	 
	Sig. (2-tailed)
	,000
	.

	 
	N
	316
	316


**  Correlation is significant at the 0.01 level (2-tailed).


Correlations

	 
	 
	Index of self-assessment of competitiveness
	Index of self-assessment of mastery of ICT skills

	Index of self-assessment of competitiveness
	Pearson Correlation
	1
	,204(**)

	 
	Sig. (2-tailed)
	.
	,000

	 
	N
	316
	316

	Index of self-assessment of mastery of ICT skills
	Pearson Correlation
	,204(**)
	1

	 
	Sig. (2-tailed)
	,000
	.

	 
	N
	316
	316


**  Correlation is significant at the 0.01 level (2-tailed).

Independent Samples Test

	 
	 
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	 
	 
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	 
	 
	 
	 
	Lower
	Upper

	Self-assessment of mastery of ICT skills
	Equal variances assumed
	1,595
	,208
	-1,308
	314
	,192
	-,7325
	,56008
	-1,83453
	,36945

	 
	Equal variances not assumed
	 
	 
	-1,217
	85,972
	,227
	-,7325
	,60204
	-1,92936
	,46428


Some univariate results
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