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Promoting Digital Skills and Critical Awareness 
through Online Search and Personal Knowledge 
Management: A Case Study% 

Maria Cinque and Maria Bortoluzzi 

Abstract. In the knowledge society the processes of learning and knowledge man-
agement take place, very often, online and in social online environments, thus 
creating issues of complexity and sustainability related to cognitive processes of 
learning that students - even at university level - are not always able to recognize 
and cope with. In this paper we present a research case study carried out at the 
University of Udine with a group of first year students of Multimedia Communi-
cation and Technology during the course of English language (Englishes and Me-
dia Communication in a World Context). The aim of the research was to determine 
whether specific activities can enhance the development of skills for lifelong 
learning, such as the ability to search the Internet and use online resources to pro-
mote continuous education and learning to learn. Quantitative and qualitative data 
were gathered within a framework of Personal Knowledge Management and the 
results are guidelines potentially useful both for teachers and learners. 

Keywords: PKM (Personal Knowledge Management), Research and information 
management using online media and tools, Management of online presence, Effec-
tive teaching techniques and strategies for learning. 

1   Introduction  

In contemporary networked society we make an intense and pervasive use of the 
network applications in the management of our personal knowledge. While using 
the available electronic systems, we are gaining awareness about the importance of 
acquiring more critical, creative and ethical skills in the knowledge management 
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processes. Issues connected with identity management and protection, reputation 
management, information overload, ‘fair’ and effective use of network resources, 
are becoming crucial.  

In order to promote “effective uses” of web resources, we need to reflect on the 
way technologies are used in education. In this paper we present a research case 
study carried out at the University of Udine with a group of first year students of 
Multimedia Communication following the course of English as a foreign language 
(course title: Englishes and Media Communication in a World Context). The main 
aim of this case study is to gather information on the possibility of enhancing – 
through searching activities on the Internet - the skills of the students in terms of 
learning strategies, motivational variables and learning outcomes. After the theo-
retical background (Section 2), Section 3 illustrates the project development and in 
Section 4 some results are analysed. A four-step process for Evidence Based Prac-
tice is provided in the conclusions (Section 5). 

2   Background 

As the “digital natives” debate has demonstrated, there is a discrepancy between 
myth and reality of students’ seemingly widespread use of technologies [1] and 
there are also clear disparities between the education rhetoric and educational re-
alities of social media use [2]. Many studies [3, 4] have pointed out that digital na-
tives are not necessarily digitally competent. 

Digital competence is recognized as one of the eight key competences for life-
long learning by the European Union. As [5] points out there are many definitions 
of digital competence and there are many overlapping concepts, such as digital lit-
eracy, ICT literacy, media literacy etc. Digital literacy is the broadest concept: it 
includes the main aspects of the two other fields but also responsible and effective 
use of digital tools for personal tasks while benefiting from people’s networks. 

Digital competence is a transversal key competence that enables acquiring 
other key competences (e.g. language, mathematics, learning to learn, cultural 
awareness). It is related to many of the so-called 21st century skills which should 
be acquired by all citizens, in order to ensure their active participation in society. 

There are many different versions of the 21st century skills framework. 
Ananiadou and Claro’s work [6] elaborated for OECD (Organisation for Eco-
nomic Co-operation and Development) focuses on three dimensions: information, 
communication, ethics and social impact. We used this framework to analyse digi-
tal tasks produced by students during our case study.  

Our work also refers to another wide area of study, PKM (Personal knowledge 
management), which is defined as a collection of processes that a person uses to 
gather, classify, store, search, retrieve, and share knowledge in his/her daily activi-
ties [7] and the way in which these processes support work activities. It is a  
response to the idea that knowledge professionals increasingly need to be respon-
sible for their own growth and learning [8].   

The case study we present is based on a PKM framework [9] in which such 
competences are divided into two main groups: Basic and Higher Order PKM 
skills. The former include three macro-competence categories: create, organise 
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and share. The Higher Order skills and competences are grouped into four main 
categories: connectedness, ability to balance formal and informal contexts, critical 
ability and creativity. 

3   Research and Information Management 

3.1   Goals, Contents and Expected Learning Outcomes 

The aim of the research was to determine whether specific activities can enhance 
the development of skills for lifelong learning, such as the ability to search the 
Internet and use online resources to promote continuous education and improve on 
learning to learn. The main idea was to provide an overview of useful web tools 
for learning, a series of practical references and a 'toolbox' to be used in different 
contexts (at university, but also self-learning and professional training). 

Our general goals were: 1. to analyze different ways of dealing effectively with 
the dynamics of the online tools and facilities in order to promote Higher Order 
PKM skills; 2. to identify tools supportive of such skills or conducive to learning 
and improving on them; 3. to provide suggestions for the actual application of 
such tools in the daily practice of teachers. 

A brief course on Research and Information Management was designed and 
implemented for a group of first year students of Multimedia Communication and 
Technology at the University of Udine. The seminar was carried out within the 
course of English as foreign language (competence level from B1 to C1 of the 
Common European Framework of Reference) with over 100 participants1. The 
course was blended: students were in class with the English teacher (M. Bortoluz-
zi); brief synchronous seminars were carried out online via Skype and social me-
dia (M. Cinque). Students were asked to perform assigned tasks both at university 
(using the wi-fi network) and at home.  

Initially we administered a questionnaire to investigate on student skills and at-
titude towards technology. The areas of investigation included: metacognition, 
motivation and use of ICT tools for learning. 

A wiki was used as a ‘hub’ for all the activities and the contents: 
http://pordenonestm.pbworks.com; many other different tools (Google and other 
search engines, YouTube, iTunes, Delicious, Wordle, software for mind mapping 
etc.) were used for course-work tasks. 

The course – carried out between February and March 2012 – lasted 20 contact 
hours2, including brief seminars and activities on the following subjects: Search 
strategies on the Internet (29/02/12); webquests and enquiry based learning 
(01/03/12); Google services and tools and criteria to evaluate the credibility of 
web sites and resources (07/03/12); top tools for learning (08/03/12); PLE, Per-
sonal Learning Environment (14/03/12). 

At the end of the course, students were expected to be able to: 1. search Google 
effectively and precisely, by custom-izing it; 2. know when to use other search 

                                                           
1 For our research we gathered data from and about 64 students. 
2 Plus a 4-hour session for the final presentations. 
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engines and web di-rectories; 3. evaluate what they find on the web; 4. create their 
own PLE; 5. make an effective use of resources found on the web. 

Different tools of assessment were used: 1. user questionnaires (the survey on 
metacognition, motivation and ICT which was administered twice: before and af-
ter the course; intermediate and final tests on acquired knowledge); 2. analysis of 
digital tasks (coursework tasks and final project work); 3. secondary data gather-
ing and analysis (feedback on the course; interview with the teacher). 

3.2   Digital Tasks 

During the course different tasks were assigned to be performed either during the 
lessons (in the wifi area of the university) or at home (coursework tasks).  

During the lessons students were asked to brainstorm and choose efficient, suit-
able search terms; create a tag cloud with the results of the brainstorming; categor-
ize the search terms and create a mind map of the search; answer a short search 
quiz; analyse the web results and evaluate the credibility of websites. The course-
work tasks included the following: create a personalized search engine using 
Google CSE; search on YouTube creative videos on arts or videoart, tag them, and 
prepare an oral or digital presentation about them; search on iTunes audio or video 
podcasts on a specific topic and prepare a presentation; search on Twitter what 
people are saying about a specific topic, categorize the results (in keywords) and 
create a tag cloud using Wordle; create a Facebook page or a Facebook Group on 
a positive social or cultural initiative and add ideas to promote the group or the 
page; using delicious, collect bookmarks concerning websites on a specific topic, 
like leadership, and prepare a 2-minute oral presentation on the results. 

For the final assessment students were asked to prepare – in group of 2-3 
people – a multimedia piece of work (a powerpoint presentation, a short video, 
photo presentation, website, a wiki, a poster, a chart, a sound file, etc.) choosing 
among one of these three tasks: My digital identity, i.we a presentation on their da-
ta on the web and on the way to manage their online reputation; PLE description 
and design, a description of the web technologies used for personal and academic 
purposes; Spreading good news. Internet branding for no profit initiatives, i. e. the 
application of corporate branding techniques that could help make a small no-
profit initiative more popular on the web.  

4   Some Results 

4.1   Metacognition, Motivation and ICT Use 

In [10] the detailed description of data gathering and analysis is presented and dis-
cussed; here we summarise some of the main findings. The user questionnaire 
consisted of three parts: 1. Learning strategies; 2. Motivational variables and 
learning outcomes; 3. ICT use for learning. Our aim was to analyse the relation-
ships between learning strategies and motivation and the use of ICTs. 
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Se calculated mean, standard deviation and correlation among the following va-
riables (each one was represented by almost 10 items): Learning strategies and 
organisational abilities, i. e. (SO) Organisation strategies; (SA) Self-assessment 
strategies; (SE) Elaboration strategies; (SM) Metacognitive sensitivity; (SPP) 
Strategies to prepare for a test; Motivational variables, i. e. (OOA) Learning goal 
orientation; (OOP) Approach dimension of performance goal orientation; (OOE) 
Avoidance dimension of performance goal orientation; (A) Self-efficacy; Learn-
ing outcomes, i. e. (V) assessment; (S) satisfaction. 

As shown in Fig. 1, all variables have positive correlations.  
 

 
** The correlation is significant at level 0.01 (2-code) 
* The correlation is significant at level 0.05 (2-code) 

Fig. 1 User questionnaires: correlation between metacognition, motivational variables and 
learning outcomes 

For the third part of the questionnaire, following a recent study approach [131 
in order to identify the different ICT uses and to reduce the number of variables, 
we performed a factor analysis of principal components with Varimax rotation on 
the use of ICTs. This allowed us to establish four factors: factor 1 is related to 
communication among students (fora and chats), surfing the Internet and the on-
line consultation of newspapers and magazines (Social Use); factor 2 comprises 
four elements related to the use of professional tools such as databases, web page 
design, etc. (Technical Use); factor 3 is composed of indicators related to office 
software use such word processing software, spreadsheet software, presentation 
software, etc. (Academic Use); factor 4 comprises e-learning Software Platforms 
and e-mail (Educational Platform Use). 

4.2   Analysis of Digital Tasks 

The issues connected to the project works performed during the course were  
discussed in classroom and received qualitative feedback. We assessed students’ 
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ability of finding required information effectively and efficiently, using informa-
tion effectively to accomplish a specific purpose, accessing and using information 
ethically and legally. We also assessed their critical awareness towards the topics, 
namely how information found on the Internet was evaluated and used; how in-
formation found on the Internet was organised, managed and presented. 

For the final project works, following the OECD framework [6], we created in-
dicators based on the three dimensions: information, communication, ethical and 
social impact.  

Table 1 Indicators for the evaluation of digital tasks (created on the base of [6]) 

Information 

Information as a source 

Searching 

Evaluating 

Organising information 

Information as a product 

Restructuring & modelling information  

Development of own ideas 

(knowledge) 

Communication 

Effective communication 
Sharing & conveying the results or out-
puts of information 

Collaboration & Virtual inte-
raction 

Reflection on others’ work 

Creation of communities 

Ethics and social impact 
Social responsibility 

Applying criteria for a responsible use at 
personal and social levels 

Social impact 
Development of awareness about the 
challenges in the digital age 

 
Task 1 - My digital identity - was chosen by 9 groups that produced different 

kind of multimedia work (1 video, 1 Prezi presentation, 7 Power Point presenta-
tions); Task 3 - Spreading good news’: Internet branding for no profit initiatives – 
was chosen by 11 groups (1 website, 1 video, 9 presentations; 7 works concerned 
already existing initiatives, 4 works concerned new initiatives); Task 2 – PLE de-
scription and design – was chosen by 1 group. 

Student tasks were mapped onto the three dimensions that highlighted different 
kinds of ‘behaviour’ [10]. Some groups limited the search to authoritative sources 
in order to find useful and relevant information. Other groups were able to edit 
and share in original ways the information they had found using ICT tools. The 
communicative aspect was particularly relevant, not only because the main course 
was in English and about English for media communication (English was a for-
eign language for everybody, students and teachers), but also in relation to the de-
veloping skills to “process, transform and re-process the information”. Although 
we could not monitor the process and dynamics of group work, from the results 
we could find clear evidence of the type of collaboration (and interaction) that the 
members of each group had implemented online and offline. 

Finally, taking into consideration students’ work in terms of contents and  
presentation skills, it became evident whether the students had or had not set for 
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themselves the problem of a responsible use of the digital resources – at a personal 
and social level – recognizing the potential risks, and the need for rules that could 
promote appropriate social interaction on the web. In particular, those groups that 
had created branding initiatives for non-profit organisations demonstrated the abil-
ity to appreciate the social, economic and cultural rights for individuals and the 
society that the network can offer and took in considerations the challenges and 
opportunities of digital affordances. 

5   Conclusions 

From the findings of this case study we can draw a complex picture of PKM in 
which individual instances (the development of personal skills) converge with the 
technological aspects and the social dimension of the digital resources. PKM skills 
express ‘learning behaviours’ such as problem solving, interaction with teacher 
and other learners, self-correction, critical reflection, competence improvement, 
meaning making, experiential learning. The process of learning PKM skills fol-
lows the four step of EBP (Evidence-based Practice) [12]: formulating an answer-
able question; information search; reviewing of information and critical appraisal; 
employ the results in one’s practice/work. 

Futhermore learning PKM skills depends on: 1. personal and environmental 
conditions which promote learning; 2. teaching decisions the educator and the 
learner need to make to engage successfully in learning; 3. the characteristic be-
haviours of effective adult learning. The link between these three elements is new 
and evidence-based, both in design and practice. This overview provides a guide 
for teachers wishing to adopt the adult learning approach while using technology 
for their courses. 

The gathered evidence suggests that it would be necessary to carry out further 
research aimed at analysing the relationships among the basic conditions that in-
fluence the PLE (Personal learning environment), including both personal learning 
factors and environmental conditions, and PLN (Personal learning network) that 
represents the people a learner interacts with and derives knowledge from.  
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