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Abstract

The paper reports on the features of the framevaordligital literacy support and documentation,
developed within a research project the authoraskimg on, with some colleagues in other Ital-
ian universities.

First a short introduction on the features of todagiety often called “knowledge society” is re-
ported, and the problems of digital divide and tdigiteracy are discussed. Soon after the re-
search project, planned and carried out underabednation of the University of Florence, for
the development of the instruments to be devotedg@onstruction of a digital competence is
drafted. To let the reader better understand hevwptbject situates in the panorama of today
studies, a synthesis of the international workshaise topics is described, with a special attention
to the connections between them and the new gamesadigital basic skills. The description of
the general features of the project and of theunstnts the author hypothesized for the hitting of
the attained results are then discussed, whilengafitention to the information systems to be
used for the creation of an online testing systathfar the management of digital literacy bibli-

ography.
The paper ends with some considerations on thesteolof the project and the possible results
from it as regards informing science.

Keywords: digital competence, digital divide, digital ligay, information literacy, information
system, web technology.
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The consciousness of the above changes inducedhtisformation of the appellation until then
adopted of “information society”, mostly centeredtbe management of information, into the
newer one of “knowledge society”, where greaterartgince is attributed to the way people ex-
change information, develop new skills for acqujrinand build knowledge; otherwise stated the
term “knowledge society” aims at describing theisnment we are immersed in, which is
marked from the new need of managing informatiorbfalding effective new knowledge, and
the context we have to deal with.

Due to the importance that ICT and the relatedsskéve in the knowledge society it can be eas-
ily understood why the digital divide is today adpgogical emergency all over the world. Many
studies have been carried out both for better ohgfithe meaning and the features of the phe-
nomenon and for finding the instruments and thetetiies to be adopted, just from the first
school levels, to help the new generations in avarmg the problems they can meet in the use of
new technologies.

As regards the features of the digital divide ome easily agree with its many faces, all involving
the problem of accessibility, but, for the impoxarhey have in what follows, we will remember
here only the following three aspects (Bindé 2@B&idolin 2005; Kling 1998; Lévy 1997):

1) the lack of technology, which induces a gap betwsssple who can access the commu-
nicating and computing instruments and those wihoat

2) a more complex perspective, which assigns to tdoggmnly a part, relevant but not ex-
clusive, in the definition and featuring of the ithgdivide; the gap derives now from pre-
existing differences between the people who are iakthe use of technologies and those
who are not,

3) at last we have the gap between those who mastgrcananagement (information,
knowledge, know how etc.) and the related servistesngly based on the use of tech-
nology, and those who don't.

Otherwise stated the problem of the access tormdtion is today seen as depending not only on
the “lack of technology” but on many other differgaps, like the cultural, educational and psy-
chological ones.

Furthermore, the problem of the access to inforonas intertwined with the critical and con-
scious use of the information; this problem carbeseparated from the others and has to be con-
nected to the following further problems:

a) the digital divide, while evidencing differenceddageparations among subjects in every-
day life, enhances the problem of the construaiostientific knowledge and influences
the acquisition of a meaningful learning (as defibg D.P. Ausubel, 1990). This is an
old and well known problem, which has been widél@dgd and analyzed but never
completely explained and solved. In the ‘70s arti$,8n fact, after the diffusion of the
mass school, the problem of the difficulties thelshts met while approaching discipli-
nary knowledge already emerged. This problem wateaged both in well settled disci-
plines and topics describing natural phenomenarandw fields of science like IT and
ICT;

b) two different elements influence the access torinfdion and its management.

First, the cultural frames within which the probkeare analyzed:
- cognitivist the one for the description of scienténowledge construction,
- socio-constructivist the one studying the digitiziae.

272



Cartelli

Second, new technologies play a relevant roledrsthucture and analysis of the above
situations because:

1. people are now submerged from great amount ofrimdition, often redundant,

2. the filtering and selecting mechanisms of informatare poor and sometimes ineffi-
cient,

3. the information overload generates trouble condgiand shifting in the subjects’ in-
terpretation frames (Wurman, 2001).

The same problems become more and more evident, todé@/estern countries, where teaching-
learning strategies strongly based on the systemaé of ICT are widely spreading. It is now
growing, in fact, the number of the scholars wh®studying e-learning contexts (where they are
present from more time) with a special attentian to

1. the dependence of students’ performances from lgegining styles,
2. the dependence of students’ performances from itggtlitoring styles,
3. the structure and use of evaluation and assessniemhation systems like e-portfolios.

The considerations reported above induced profésstumio Calvani at the University of Flor-
ence, ltaly, to propose to the author and to atbeagues: Rocco Quaglia at the University of
Turin and Antonio lannaccone at the University aféno, the creation of a research group, to
work on the digital competences of young peoplethri different dimensions.

The people involved in the project were persuadedeoimportance that social representations,
expectations and attributions of meaning by theraatf the learning processes had on students-
technologies interactions. Furthermore, they thotigdt other physical/objective factors could
intervene on the development of the right accedisednternet, like for example:

a) psycho-social elements directly connected to tlanghs in teaching functions, induced
from IT and ICT (i.e., self-perception and perceptof the teacher’s function, authority
crisis etc.),

b) motivational and emotional aspects (inadequacyieangtc.)

The research project, entitled “Internet and Schomhcerns with the access, equal policy and
information management”, aimed at answering tcath@ve questions or some among them and
at the development of suitable instruments for mgldgasier for students the acquisition of digital
competences. The complexity of the work suggestegkanning of a biennial project which was
proposed to the Italian Ministry of University aReésearch for funding; it obtained a grant under
the form of co-financing and it has actually oveneoits first year of life.

It is not in the aims of this paper the detailedlgsis of the features of the whole project but a
survey of the role played from the local unit ofs€iao and its engagement is important for what
follows. The most important works to be carried wam the local unit were:

1. the analysis of the literature on the followingitsp Digital divide, Digital literacy, Digi-
tal competence and, what's more, the role of IQfoafuction in the school, in the respect
of an ecology of information, the right use of infation repositories and search engines.
The study involved also the Florence researchamitaimed at the construction of a
solid bibliographical repository for these docunsend be made available on line to eve-
ryone,

2. the definition of the procedures and the planniregiton of the information systems to
be used for testing and verifying the referenceoliygses in the theoretical model; obvi-
ously, the system had to be flexible enough todttoé exclusion of possible new ideas
which could emerge during the study evolution.ast] special attention had to be de-
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voted to the critical access to information (LeagDbjects, information systems, Se-
mantic Web etc.),

3. the planning and carrying out of inquiries (involgithe schools in the neighborhood of
the university of the local unit) to test, verifychpossibly complete the emerging theo-
retical model; not less important was the findifighe best practices to be adopted in the
use of the online instruments,

4. the carrying out of research products (both on papd electronic) to spread and share in
all educational contexts, to make easier for sttedand teachers the access to Internet re-
sources and help them in overcoming the difficaltieey could meet at school.

In what follows the many aspects drafted aboveaasdyzed and discussed.

From ICT Literacy Studies to the First Results

for the Research Project

The importance of new technologies in today sodedlymany scholars and institutions to ana-
lyze the way people and especially students leaimede IT and ICT in everyday life and espe-
cially at school. Many conceptual models were diseeloped to describe the features of new
literacy proposals involving IT and ICT and the medevant ones are reported here.

The Committee on Information Technology of the Caitap Science and Telecommunications
Board on the US National Research Council (1998)ipined the report “Being fluent with In-
formation Technology”; as a result of this repattieational institutions were explicitly invited to
propose to the students training activities onathidities specifically needed for the information
society.

The Association of College and Research Libra2€8Q) proposed the following definition for
information literacy: “the group of skills needeaat fndividual development in modern-day socie-
ties” and described the features of these skills.

The UNESCO (2002), on another hand, defined metliaaion as that education allowing peo-
ple to develop the understanding of the means mihzanication used in their society and setting
them along the path for the acquiring of the nesgsskills which are needed to use these means
in relation to others. UNESCO considers thesessk#l an essential part of the civic training.

The ETS (2002) by working at the International I0%racy Panel developed a framework
within which it defined ICT literacy and provideldet foundation for the design and conduct of
large-scale assessments and diagnostic tests.TRothE literacy in ICT has the following mean-
ing: “digital technology, communications tools, &dhetworks, to access, manage, integrate,
evaluate and create information in order to functioa knowledge society”.

The basic differences between the above propoaalde grouped in the following two catego-
ries (Tornero, 2004):

- Scope The ACRL proposal refers to information in geteragardless of the means
through which it may be accessed; UNESCO refetsedaneans of communication in a
broader sense; ETS confines itself to digital mpans

- Framework of applicabilityUNESCO makes its proposal within a framework efndc-
ratic society, and therefore within a collectivantaxt; the ACRL and the ETS make their
proposals within the framework of individual comgrete, which is cognitive and techno-
logical.
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Otherwise stated, the way by which the differerduhoents look at digital literacy can be synthe-
sized in Table 1 (Tornero, 2004):

Table 1: Synthesis of the different proposals forCT literacy

Processes ETS Framework UNESCO Association of College and
Media Education Research Libraries
Selection Ability to select Recognize and determine the
extent of the information tha
is needed
Access Access: be familiar | Access: real possibility of Efficient access to the infor-
with way of gathering| accessing the media and| mation required
information producing with them
Integration/ Integrate/ Evaluate Interpretation: of the me¢s=valuate the information ang
Evaluation sages and their values | its sources
Analysis: critical abilities | Incorporate the selected in-
towards the media formation into the base of
Identification: of the knowledge

sources to understand
intentions and objectives

Management Manage by applying a Use the information effec-
classification diagram tively on the basis of an es-
tablished objective
Classify, store, manipulate
any information gathered or

generated
Creation/ Create: generate in- | Access to production us-| Restructure and generate
Production formation ing the media information

If the above ways of looking at IT and ICT knowledand skills aim at having the features of
literacy, they had to be addressed to teachingedndation. This operation has many conse-
guences on the organization of teachers’ work:

a) the introduction of this form of literacy reinfoicéhe change in everyday teaching al-
ready started more than twenty years ago. In tlsebg0Ofollowing the cognitivist psycho-
pedagogical paradigm and Bloom taxonomies (19&thers could define the targets of
their teaching activities, plan their everyday workmake the instruments for the evalua-
tion of teaching in a positivistic and global style., they could adopt a top-down ap-
proach in planning their work). Recently the evéhraand certification of the compe-
tences has become more and more important, bgtofassional contexts and educa-
tional world, and a change in the framework of biag activity was needed. On the first
hand the target of teaching is defined with respeetgiven knowledge domain (i.e.,
when using taxonomies), on the second hand thdajawent of competence has a more
complex structure, it becomes transversal withees different discipline domains and
has social features based on the real contex¢évédldps in;

b) the practical implementations of the concept ofifalgCompetence only partially suc-
ceeds in answering to the needs and expectatiqgusopie and institutions. The success
of the many licences today available for the cestfon of the skills in computer use
(European Computer Driving Licence — ECDL, firstatl) are an indirect demonstration
of the prevalence of a commercial reference maudtieé society (i.e., to learn how to use
a special software product), which has little oredoicational value at all.
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On the basis of the above considerations the relsgmoup started a systematic work for the de-
velopment of the questions to be submitted to theents at different school levels; it was hy-
pothesized, in fact, that the analysis of the answeuld help in drafting the framework to work
on, that is, to have information on the studer@3 kkills (both acquired at school or not) and/or
on the different levels of information manageméwatt iCT could induce in them.

It is beyond the aims of this paper the analytitistussion of the different contributions which
enriched the first surveys and produced the feddbfr the improvement of the questionnaires
but some conclusions are reported in what follows.

Eight months after the project started and somelitaas students answered to different question-
naires on paper, a first framework for the analg$istudents’ answers was obtained; it looked
good enough to define the enquiry areas and proe#bdhe creation of an on line questionnaire
to be widely used all over the nation and inteoratlly. The areas were the technological, the
cognitive and the ethical ones and were used tiespecial sections in the final questionnaire.

In the_technological sectiadhe questions concerning a formal knowledge otdlsanology, like
computer structure, hardware and software weresotagl. On the contrary, the items in the test
focused on the understanding of common situatideesthe ones people can meet in everyday
life and/or working directly at the computer; thenesuppose concrete problem solving skills.

The cognitive sectionan be identified with the Information Literacye(i the ability in process-
ing, managing and reading, together with the @itgvaluation of texts, data, information and
sources). The items in this section need genegalitee skills from the students to be solved
(i.e., mostly linguistic or logic-linguistic compatices): there could be high correlation between
the results from this test and more specific testthe same topics.

1.1 Recognizing technologicat
Erouhles

Technological
Dimension

# ]
echnological solution

1.4 Dealing with Logical Operations

Instant DCA

2.1 Dealing with tex! (summarizing.
rapresenting. anahaingh

22 Drganizing data

Cognitive
Dimension

2.3 Selecting and intepreting graphs

2 4 Evalusung relevant informatio

2 5 Evahsaling nformation rediability

3.1 Safeguanding onesel

3.2 Risspaciing on the nal

Ethical
Dimension

— 3.3 Urdersianding social and technodogical
inegualily

Figure 1: draft of the students’ dimensions to be @alyzed by the questionnaire
Submitted for publication in a chapter of the book
"Issues on Information and Media Literacy" editgd\b Leaning
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The ethic sectiomwoncerns more or less suitable behaviors needix inse of technologies and
more generally on the Internet; these behaviorsiiiee centre of today's scientific debate due to
the differences between the growing technologikdissof the net generation and the scars atten-
tion the same generation has for the ethical anhlsconsequences of technological behaviors.
The section is made up of three sub-sections aahqurotecting, respecting and knowing (the
technological gap).

The time had come for the creation of the infororagystem to be used for the management of
digital competences.

The Management Information System for the

“Digital Competence”

As reported in the first section of the paper theal unit of Cassino had the main responsibility
for the planning and carrying out the technologinatruments to be used for the hitting of the
declared targets in the research project.

The author’s former experiences on the use ofranififormation systems for the creation of
communities of learning and of practices influegcsubjects’ knowledge development and skills
led him to think about the opportunity of gettirig tsame results in this new situation.

The following remarks can help the reader in betteterstanding how the web site and the in-
formation system structure were planned and defined

- the author’s experience on IT and ICT use for temchnd research led him to deduce
that subjects build knowledge in at least threfedéht ways: a) autonomously (mostly
constructively, by interacting with phenomena, @alirtual they are) , b) by socially in-
teracting with other individuals in a community, vk mediation and support from peers
play a relevant role, c) being an active part efghciety they are immersed in, where
emulation of behaviors and codified and sociallyegted rules can modify pre-existing
learning strategies or determine new ones. As algsion subjects will have in their
knowledge three components: the individual, the rooimity and the social ones, with
their own contents, learning strategies and passibinmunication channels. Figure 2
drafts the hypothesis of at least a tri-partitionihdividuals’ knowledge (Cartelli, 2006).

COMMUNITY KNOWLEDGE

COMMUNITY KNOWLEDGE
INDIVIDUAL ENOWLEDGE

SOCIAL
KNOWLEDGE

Figure 2: Tri-partition of subjects’ knowledge congruction
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The latter viewpoint is concerned with the analgdiknowledge by itself, that is knowl-
edge as an artifact of mankind. One can easily dethat there are at least three kinds of
knowledge:

1. individual knowledge, the one subjects construct @evelop while interacting with
reality (natural or virtual it is, populated or rmt other subjects etc.),

2. community knowledge, the one developed from comtresin their entirety; or by
using Wenger's words (2004), the knowledge letfiegple identify themselves in a
community where specific signs, symbols and stiasegonstitute the repertoire of
the instruments shared by the members in the comynun

3. society knowledge (sometimes identified with safemknowledge), which is well
codified, evaluated and approved from a relevamnibyer of individuals and commu-
nities (it could be better represented by meanbkegcientific paradigms).

In this case, like the one adopted to describeviddals’ knowledge, we can use the dia-
gram in figure 2 to describe the different compdserf knowledge.

The discussion on knowledge construction and eildtas interest for the dispute still
alive in the scientific community on knowledge f@@s (i.e., at the subject level, the
community level and in knowledge theory), but hastfer and deeper consequences on
the description of the phenomena which see a sirmmjvement of ICT use:

- First, it proposes a multi-level structure for krledge description and construction,
which come from three different contributions: eral, community and society.

- Second, it induces to reconsider the totality efélements to be used when planning
the creation of an information system; in other dgpmhether applying a socio-
technical approach for MIS (Management Informatiystem) introduction in corpo-
rate and organizations, or hypothesizing sociosieth ideas in MIS use for public

Social system Technical system
Social . . Tecutolos
Structure / echnology
I / F Y \
C ity MIS
‘oInImunity il
I R /
People ) \: e
(individuals) asKs

Figure 3: Model for the socio-technical approach taMIS introduction in proc-
esses’ management
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institutions, all the elements evidenced until rioknowledge management (i.e., in-
dividual, community and society) must be consideFégure 3 drafts the dependen-
cies the author hypothesizes in MIS introductiongimcesses management (Cartelli,
2007).

The hypotheses and the models reported above ingte author opinion, general enough to be
applied to every situation and especially to theagement of the digital competences at all lev-
els. Otherwise stated, by adopting the perspeofitiee researchers (i.e., the people working on
the problem of digital competence analysis and ld@weent), three kinds of users accessing the
online information system could be identified:

a) individuals (i.e., people belonging to the reskaroup and those who would have liked to
join the group); they individually worked on theadysis of the digital competences and on the
development of the instruments to be used at schggroducing documents on this topic, items
of the tests the students had to be submitteddo, e

b) community (i.e., the group of the researchere started the project and decided to work on
the digital competences, possibly extended to gibeple interested in the topic),

C) society (general users); at this level studgathers, scholars and any kind of interested peo-
ple could access the documents available in theasid the instruments for assessing the posses-
sion of the digital competence; they could alsapd¢o date on the works nationally and interna-
tionally published on digital competence and comicate with the research group for exchang-
ing information and propose new problems to analyze

The structure of the information system reprodudirgauthors’ ideas is drafted in Figure 4
where a snapshot of the data structure and tlsirifi reported. This scheme doesn’t explain
how single users access the system and what apesdkiey are allowed to, a short explanation
for these features is reported after the image.

Individuals Community

i II

Management
l—| Information
; Svstem
Documents (texts,

images etc.) on \——v'—"—j U

Digital Competence — Quenye; Answer Download
Biblingraphy on ﬂ D

Dugital Competence

and related fields .%p'f‘;vers T

tests materials

Tests for the assessment | .
of Digital Competence

General users
(society)

Ilatenals to be used at
school for improving |
Drgital Competence

Figure 4: General scheme of the MIS for the manageemt of Digital Literacy
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As regards the repositories of documents and nadgern Digital Competence it is easy to recog-
nize the structure of web and/or ftp sites (in bzakes http and ftp protocols have been used to
access and/or download the documents people arested in). The main site, still under con-
struction, is already available on the web at tRt_Lhttp://www.digitalcompetence.org/

The creation of the whole site lies on the adoptib@pen Source software: Linux as the Operat-
ing System, Apache as the web server, PHP astdréace language, PostgreSQL and MySQL
as RDBMS. Furthermore the discussion the authomhittdAntonio Fini, a PhD student at the
University of Florence, and the many tools bothppietary and Open Source they tested for the
creation of a suitable testing system, led to ti@ae of the e-learning platform Moodle. It was
evaluated good enough for the management of th&tiqneaires, due to:

- the flexibility in the creation of the questions,
- the easy way of constructing and evaluating thetprnaires,

- the facilities for students’ management (i.e.,tlxeicess and the evaluation of their an-
swers).

The section devoted to the test is included inatbb site and the access to the Moodle platform
is made easier within it. The site has been dedigmée used from international and national
users, because both web pages and Moodle pagebdmvavritten in Italian and English and in
this last case the questions and the situations bagn adapted to the English language and cul-
ture.

The section of the web site hosting the bibliogsaph Literacy Competence is a bit different and
aims at being an information system, very simitarifs features to the BMB online site (Cartelli
& Palma, 2004). The information system is basedadm well given database structure, b) differ-
ent users who can access the database and makgetia¢ions they are allowed to, c) a query
system and d) a specific data flow. In what folldtws above elements are explained in a greater
detail:

a. the data base structure lies on four tables: 1jitsteone,utente, is used for the data of
the contributors and of the scientific administrafahe difference among them is marked
by the presence of the character 'R' or 'A' inrtives of the table; 2) the second om&t-
bib, contains the data of the materials to be analgreidfor each of them identifies the
contributor having to write the corresponding mglaphic cards; 3) theehede table fol-
lows, it is the table hosting the bibliographicatal(i.e. the location, the author/s, the title
and every data concerning a publication on Diditiracy, Digital Competence etc.),
four different kinds of materials can be storethia table: monographs, polygraphs, jour-
nals and Web references; 4) the fourth tafeheca, is an electronic blackboard at all
and makes easier for the people involved in thiectidn of the bibliographical materials
the communication,

b. the users accessing the data base have diffegiis and powers: 1) the user with the
least rights on the data is the one who can ondyygthe system to obtain the list of the
bibliographic materials, 2) at an upper level &e ¢ontributors who can access a special
Web area (by means of their ID and password) witfeau of the allowed operations, i.e.
they can manage their bibliographic cards and lgngtrenic blackboard, 3) the scientific
administrator/s follow, they can manage all theadatthe data base and write, modify
and certify the bibliographic cards, also if trastl operation can be done only once (i.e.
when the cards are verified they can no more bessed from the administrator/s), 4) at
the top of the access pyramid is the system adtrabis who can do all the operations al-
lowed to the scientific administrator/s and caneasahe verified cards to modify or to
delete them,
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c. once the bibliographic cards are compiled fromdbtributors and verified from the sci-
entific administrator/s they can be queried frogeaeric user; people interested in the
information contained in the data base have thiféereint query pages to access them: a)
the first one asks for the author of a given contion and lets people access the biblio-
graphic records for that author; b) the secondletsethe user select one among the dif-
ferent contributors and gives back all the quotetimade by that contributor, d) the third
and last one lets the user input one or more warggrt of them concerning the location,
the author, the series etc. of a given publicatiot shows all the bibliographic records
matching the query constraints,

d. when the system starts the data base is emptyhargystem administrator has to input
the data for at least a scientific administratoiceva scientific administrator is enabled
he/she can input the data for one or more contiibiind make them access the system,
he/she can also input the bibliographic materidde@hosen/assigned to the contributors
and can input by him/herself the bibliographic caMhen the contributor/s can access
the materials to work on they can compile the biipiaphic cards for the data base. At
last the cards are analyzed and revised from therastrator/s so that they can be read
from a general user.

Once the site completed people will be invitedde it (i.e., first of all Italian primary and secon
dary schools, soon after schools in European cesrand all over the world) to test its function-
ality and validity. Furthermore the software deysld for it will be made freely available to peo-
ple who will like to carry out similar projects.

Conclusion and Implications for Informing Science

It is probably too early to say what effects anftlience the instruments created for the project
will have on education, on pedagogical theories@mdveryday teaching. In the authors’ opinion
it will surely contribute in the international deban digital literacy.

Until now some considerations on the implicatiomsififorming science can be made.

Following E. Cohen’s (1999) definition for the imfoing science, it is the discipline which “pro-
vides its clientele information in a form, formatdaschedule that maximizes its effectiveness”.
When looking at the features of the project, atekgeriences described in it and at the data man-
agement within the site, it is evident how impottdre role of informing science can be in deter-
mining the effectiveness of information for studeand teachers.

Like in the BMB online experience, in fact, in tipaper a further step is made. It is proposed the
implementation by means of an information systerhefpractices that people involved in the
project had to adopt. In such a case it is evitiattthe informing science cannot be limited at the
role of a discipline working only on data and imf@tion management. By expanding the defini-
tion of informing science to the implementatiorpoéctices it could contribute to answer to the
following questions:

- What role informing science can play in the analygiknowledge phenomena in com-
munities?

- Once in this new domain, can informing science @&xrpknowledge phenomena in the
subjects involved in the experiences in the prGject
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