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Abstract

During recent years, digital competence has become a key concept in the discussion of
which skills and understanding people should have in the knowledge society. This article
presents the results of a research project that set out to describe digital natives’ perceptions
of their ICT competences. A mixed case study approach was used, applying a survey to
collect data based on three proposed dimensions: instrumental, socio-communicative, and
axiological. Among the main findings, it was possible to describe the way digital natives
interact with ICT tools, and the tendencies in their use for social and communicative
purposes.

Key words: digital natives, digital competence, instrumental dimension, socio
communicative dimension, axiological dimension

Sumario

Durante los Gltimos afios, la competencia digital se ha convertido en un concepto clave para
la discusion del tipo de habilidades y comprensiones que una persona debe tener en la
sociedad del conocimiento. Este articulo presenta los resultados de un proyecto de
investigacion que busca describir las percepciones de los nativos digitales acerca de sus
competencias tecnologicas. Para alcanzar el propdsito de este articulo se desarrollé un
estudio de caso mixto aplicando una encuesta para recopilar datos en tres dimensiones
propuestas Dimension Instrumental, Dimensién Socio Comunicativa y Dimension
Axiologica. Entre los resultados principales se describe la forma en que los nativos digitales
interacttan con herramientas tecnoldgicas, y la tendencia alrededor del uso de la tecnologia
para efectos socio comunicativos.

Palabras clave: nativos digitales, competencia digital, dimension instrumental,
dimension socio comunicativa, dimension axioldgica



Introduction

Currently the knowledge society demands some key competences to guarantee
people adaptation to constant changes. The central notions that guide those competences
are related to critical thinking, creativity, initiative taking, problem solving, risk
management, decision taking and managing feelings in a constructive manner.

The recommendation of the European Parliament and the Council 2006 recognized
eight key competences for Lifelong Learning: communication in the mother tongue;
communication in foreign languages; mathematical competence and basic competences in
science and technology; digital competence; learning to learn; social and civic
competences; entrepreneurship; and cultural awareness and expression (Ferrari, 2013 p. 9)

Indeed Digital competence has been confirmed as a relevant priority for the
European Commission in more recent policies, actions, and communications, defined as
“involving the confident and critical use of Information Society Technology (IST) for
work, leisure and communication” (Cinque, 2014, p. 91). In this sense, being able to benefit
from digital tools must be one the main objectives that people need to accomplish today;
nevertheless, the benefits that people gain may vary widely based on interest, values and
opportunities.

According to research, digital usage does not lead to improvement or development
of advanced digital competence as such (Ala-Mutka, 2011). Understanding basic tools and
computer applications is only an initial step towards advanced knowledge, skills and
attitudes in digital competence. According to Ferrari (2013) the digital competence involves
a set of knowledge (cognitive) and attitudes (procedures), required when we are performing
a task that is mediated by ICT tools. Among the main characteristics of the digital
competence based on the same author we can highlight the development of advanced skills
for problem solving, the different ways for managing information, the new means for
communicating ideas, creating and sharing contents; and the possibilities for interacting,
socializing and building in an autonomous way a digital identity.

On account of the previous ideas mentioned it is possible to identify the importance
of the development of the digital competences as a process of empowerment, starting for
the recognition of instrumental skills towards socio-communicative and critical personal
aptitudes. Finally, a perspective of digital competence should also include cultural
background and practices. Accordingly, it is important to bear in mind the changing tools
and practices people use in their work, study and daily life.

This article presents the results of the first phase of a research project aimed at
designing and implementing a “serious game” to enhance technological understanding
through the development of key competences. Serious game is defined by Zyda (2005, p.
26) as “a mental contest, played with a computer in accordance with specific rules, that
uses entertainment to further government or corporate training, education, health, public
policy, and strategic communication objectives.” Accordingly, the research question was,



“What are digital natives’ perceptions on their digital competences?” The main objective of
this phase was characterizing students’ perceptions as digital natives, and describing their
digital competences and use of technological tools. The study involved a qualitative
descriptive study based on a survey applied to a sample of 67 students. The survey was
divided in three parts having in mind Area’s (2010) proposed dimensions in the learning
process mediated by ICT tools: instrumental, socio-communicative, and axiological,
according to three proposed dimensions. Results demonstrate the largest frequency of
responses corresponding to the social dimension. These results validate the hypothesis that
students’ use of technologies is focused more towards social networks than academic or
personal development. Further, findings suggest that participants are only developing skills,
not digital competences.

Literature Review
Digital Competence

Throughout the last years digital competence has become a key issue in the
discussion about which skills people must develop in the knowledge society. Also it is a
concept that reflects a political perspective about the necessities for economic competition
through new technologies.

In the research context, the concept is still seldom used. We based our study on the
European Qualifications Framework recommendation through the Life Long Learning
Program (in Grun, G; Tritscher-Archan, S; Weil3, S, 2009, p. 3) that defines ‘competence’
as “means the proven ability to use knowledge, skills and personal, social and
methodological abilities in work or study situations and in professional and/or personal
development.” This definition was consider appropriate in the context of this study having
in mind the three dimension proposed (instrumental, socio-communicative and axiological),
that refers to knowledge on technology, social usage and personal development.

Digital competence is a set of knowledge, skills, attitudes, strategies and awareness
required when using ICT and digital media to perfume tasks; solve problems;
communicate; manage information; create and share contents and build critical knowledge
(European Commission, 2014).

The digital competence is an emerging concept related to the development of
technology involving technical skills to use it, abilities to apply technology in different
contexts and various activities, and capacity to evaluate in a critical way technology as a
member of a digital culture. One of the general perceptions is that digital competence is
about essential life skills for all, even labelled as "survival skills in the digital era" (Eshet-
Alkalai, 2004) or “vital assets in information society” (van Deursen, 2010).

The relation between competence and skills is defined for the OECD as: “A
competency is more than just knowledge and skills. It involves the ability to meet complex
demands by drawing on and mobilizing psychosocial resources (including skills and
attitudes) in a particular context” (OECD, 2005, p. 4). The latest definitions of digital
competence include social, emotional and cultural aspects for understanding and interacting
with digital devices. The European Commission (in Punie & Cabrera, 2006) has defined
digital competence as:



...”Involving the confident and critical use of Information Society Technology
for work, leisure and communication. Digital competence is grounded on basic
skills in ICT, i.e. the use of computers to retrieve, assess, store, produce, present
and exchange information, and to communicate and participate in collaborative
networks via the Internet.”

To characterize the main compounds of the digital competences there has been some
initiatives define the necessary competencies for the future; various institutions,
consortia and national policy makers have projects aiming to define the competences
either in a general sense or for a chosen group, such as teachers or students.

UNESCO (2010) has a project about ICT Competency Standards for Teachers.
The competencies consist of four components: Policy and vision, Technology literacy,
Knowledge deepening, and Knowledge creation, and each of them, several topics. On
the other hand, the International Society for Technology in Education has defined the
educational technology standards for students (ISTE, 2007). The main competencies are
creativity and innovation; communication and collaboration; research and information
fluency; critical thinking, problem solving, and decision making; digital citizenship, and
technology operations and concepts.

Furthermore, the Assessment and Teaching of 21st Century Skills project
(ATC21, 2009) was created by Cisco, Intel and Microsoft and launched 2009 (the
project is still going on and the paper referred is a draft). In this project, the focus was in
the new ways and methods for assessment and teaching. The skills in the paper (referred
as 21st century skills) were grouped to four main categories listed in Table 1.

Table 1. The 21% century skills.

Ways of Ways of Tools for Living Living in the
Thinking Working world

Creativity and Communication, Information Citizenship
innovation collaboration literacy

Critical ICT literacy Life and career
thinking,

problem solving,
decision making

Learning to Personal-social
learn, responsibility
metacognition

Moreover, Area (2010) stated a proposal to rethink the traditional literacy based on the
ICT mediation in the educational context. The necessity of developing competences to
codify and de-codify information, demand us skills enhancing in different stages: the
first stage is the Instrumental Dimension related to the technical use of technological



tools (hardware and software). The second stage or Cognitive Dimension refers to the
acquisition of knowledge and skills to search, select, analyze and understand the amount
of information available in the net. The third stage related to the Communicative
Dimension involves the development of abilities to create contents and share them in the
social interaction. Finally, the last stage, the Axiological Dimension, encompasses the
achievement of ethical and democratic values for the digital society.

Digital Natives

Another key concept to build the framework on digital competences is digital
natives. The central argument to support the idea of the digital native is that young
people born in the last two decades have always been surrounded by, and interacted
with, new technologies, which provide them with specific characteristics. According to
Prensky, the most essential consequences of a powerful background mediated by
technology is a possible variation in the brain structure, accordingly, it is stated that
young people think and process information necessarily in different ways compared to
older generations (Prensky, 2001a; Prensky, 2001b). Prensky explains that digital
natives are used to receive information faster, making parallel activities or multi-tasking,
understanding better graphics than text and showing preference for games than “serious”
work (2001a, p.1). Consequently, the author proposes that people of this generation are
native speakers of the language of computers, games and internet.

The author proposed another important concept Digital Immigrants. He stated that it
is composed by people who were born before 1980. According to him digital immigrants
may learn to use new technologies but will still be in some way located within the past,
unable to fully understand the natives (2001a, p. 2).

As we can observe there is a determinant factor of distinction for Prensky that is the
age. Nevertheless there is very little evidence that young people are radically different in
the ways they use and process information (Bennet et al., 2008). For that reason there is a
growing academic research questioning the validity of the generational interpretation of the
digital native concept. Supporting the duality among native / immigrant tend to assign
characteristics as specific learning style, amount and type of technology use, or set of
learning preferences to an entire generation, and suggest that all young people are expert
with technology (Bennet et al., 2008). Nonetheless, while the proportion of young people
who use the Internet and other new technologies is higher than the older population (e.g.
Cheong, 2008) there is amount of differences in how and why young people use these new
technologies and how effectively they use them (e.g. DiMaggio and Hargittai, 2001; Facer
& Furlong 2001; Hargittai and Hinnart, 2008; Livingstone & Helsper, 2007). Indeed, some
of these authors highlight some arguments related to the complexity of determining the
characteristics of a digital native without having in mind at least three elements: age,
experience and breadth of use.

Therefore, there is a reality that goes beyond the discussion among being native or
immigrant, the profound changes that education is facing due to the new characteristics that
students have. The term digital native, net generation and other catchy terms are just a way
to refer to deep changes required on the educational context.



Methodology
Research Design

This stage of the study followed the principles of qualitative and naturalistic
research for characterizing digital competences on students. Qualitative research is a
situated activity that locates the observer in the world. It consists of a set of interpretive,
material practices that makes the world visible. These practices transform the world. They
turn the world into a series of representations, including field notes, interviews,
conversations, photographs, recordings, and memos to the self. At this level, qualitative
research involves an interpretive, naturalistic approach to the world. This means that
qualitative researchers study things in their natural settings, attempting to make sense of, or
to interpret, phenomena in terms of the meanings people bring to them. (Denzin & Lincoln,
2005, p. 3)

The purpose was to provide a framework that describes and analyzes the way
students interact with digital tools from an instrumental stage to a critical perspective that
allow them to recognize themselves as digital natives.

In that context a descriptive study was conducted, descriptive research describes a
situation by providing measures of the event or activity. Usually, descriptive research
designs are structured based on characteristics described in the research question. The
hypotheses, derived from theory, serve to guide the process and provide a list of what needs
to be measured (Hair, Babin, Money & Samouel, 2003). The objective of descriptive
research is to portray an accurate profile of persons, events or situations. It is necessary to
have a clear picture on the phenomena on which researchers wish to collect data prior to
collection process (Saunders, Lewis & Thronhill, 2003).

Participants

The participants in the study were 67 students from fourth to eighth semester,
chosen at random, 55 female and 12 female students with an average age of 22 years.

Data Collection Instruments

For characterizing digital competences among populations at large, a variety of
techniques can be employed. For this first stage of the project we decided to use online
surveys that allow us to collect perceptions of participants’ about their digital competences.
In the survey designed participants were presented with a list of skills and were asked to
evaluate how well they perform those skills. Among the advantages of using self-report
questionnaires for data collection we can highlight the possibility to present a large number
of questions on a wide range of skills in a short time, simple scoring, fast processing, and
cost effectiveness (Kuhlemeier & Hemker, 2007).

The survey was divided in three parts having in mind Area (2010) proposal the
dimensions of learning related to digital competences development.



Multi-literacy dimensions

Instrumental Dimension Access and search information.
Cognitive Dimension Transform information into knowledge.
Communicative Dimension Express and share information;

communicate with others.

Axiological Dimension Use the information democratically and
ethically.

Figure 2. Learning dimensions for digital competence development. Adapted from Area
(2010, p. 46).

Based on this proposal the instrument was created with twenty questions, nine for
the instrumental dimension that is defined as the basic skills required to manage
technological tools and searching of information; six for the socio communicative
dimension that aims to characterize students’ interactions with social networks and abilities
to select and validate information; and finally, five questions for the axiological dimension
that is directed to illustrate social and ethical values and attitudes in front of technology.

Data Analysis and Interpretation

The data analysis and interpretation process involved descriptive statistical analysis
based on the three categories proposed from the theory: Instrumental Dimension, Socio
Communicative Dimension and Axiological Dimension. After collecting and analyzing
data from the survey it was possible to observe a range of students’ interactions with
technological platforms and applications. Finally we could map students” digital
competences in relation to the “digital native” denomination.

For the sample analysis first it was determined for each question the amount of
people who answer positively or negatively, establishing a maximum of 20 questions
answered positively and a minimum of 10 answered negatively.

To follow the data analysis process the questions were grouped in the three
dimensions. Questions 1 to 8 and 10 belong to the Instrumental Dimension, question 9 and
11 to 15 to the Socio Communicative Dimension and questions 16 to 20 to the Axiological
Dimension. This grouping gave as a total of 9 questions in the first dimension, 6 in the
second, and 5 in the last one. To normalize the qualification for the statistical analysis and
figures it was presented in a scale of 0 to 5 were the 5 corresponds to the maximum of
positive answers for each dimension, 9 in the first one (9=5), 6 in the second one (6=5) and
five in the last one (5=5). A score of zero to five was assigned by giving a five who gave an
affirmative answer in all the questions of each dimension and a zero who did not give any
positive response. They were also develop histograms with a unitary range of interval, i.e.
the first interval corresponding to qualifications between zero and one, the second to scores
between 1 and 2, and so on up to 5. The upper ends of each interval were chosen as class



marks. Finally, histograms of relative to each of the dimensions frequencies were
developed to show the results.

Results

Histograms of relative to each of the dimensions frequencies are shown in graphs 1,
2 and 3. The greater relative frequency in the brand of class 5 was obtained in three
dimensions, however, none of the three cases was obtained a relative frequency of 100%,
and the largest 51% corresponds to the social dimension.

Graph 1. Instrumental Dimension histogram
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Graph 2. Social Dimension histogram

100 —

20
g ]
E\ .
£ 60
=] .
(=2
@ 4
=
Lo -
S 40
=
3 4
T i
: -

20

0 T T T T I T T T T | T T T T | T T T T | T T T T | T T

0 1 2 3 4 =]
Qualifying



Graph 3. Axiological Dimension histogram
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According to the data analyzed we can observe that the participants use
technological tools in different context although not all of them know the way those tools
work. The percentage of respondents who use their devices to play was also established
within the instrumental dimension, obtaining 61.2%. Most used games to entertain
themselves and to develop their mental agility, but few use them for educational activities.
It is important to note that this preference for entertainment and mental agility games has
been taken into account in the development of the seriousgame.

Graph 7. Game preferences
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For the Socio Communicative Dimension it is important to mention that there sub
questions for characterizing students usage of technological tools in socio communicative
situations. Question 9 was answered affirmatively for 63 participants and negatively by 4 of
them. Question 11 was answered affirmatively for 67 participants and negatively by none

of them. Question 14 was answered affirmatively for 66 participants and negatively by 1 of
them.



Question 9 referred to the use of technological devices for interpersonal
communication. We can observe in the figure that 98% of the participantes use their
technological tools to interact in real time with other people through instantaneos messages,
81% of them use video calls and 79.4% for online callings. It is important to mention that
users can apply their technological tools for one, two or the three options at the same time.
The results suggest that participants are more comforable texting than speaking when
interacting with other people.

Graph 4. Device use for interpersonal communication
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Question 11 inquired participants about the use of technology to search new
information. In this figure we can observe that all the participants participante use
technological tools to complement their knowlede being youtube the tools they prefer the
most with 91% of users, followed by wikipedia with 62.7%, specialized articles with
58,2%, foros 47.8% and finally virtual environmnets with 46.3% of users.

The previous analysis supports Prensky definition related to digital natives having in
mind that Prensky (2001) describes the preference of digital natives for graphics and
interactive tools to support their learning rather than the ones that are related to academic
usage. However there is a disadvantage in the type of information they can collect from
nonacademic sources as Wikipedia that is the most frequent resource they access when
requiring for information. This data made us reflect about the responsibility and critical
point of view participants have in front of the information they access to.



Graph 5. Internet use to make queries
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Question 14 reflected about the use of techological sources for learning purposes. This
figure show us that the 83% of the participantes use their technological tool for academic
learning throug apps available in the net, 77.3% of them use software they can download in
their devices and 68.2% participate in colaborative learning networks. Finally, related to
this dimension we can observe that 47 and 27.3% of the users access to educative platforms
and virtual courses. The preference for apps instead of educative platforms show us the
necessity of using them to enhace students skills and improve educative platforms to offer
interactive and meaningful experience for users.

Graph 6. Technology use for learning purposes
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Finally, we can refer to the axiological dimension in relation to the socio
communicative dimension in the validation of information process that participants make
for academic purposes. Although most of them answer affirmatively to the responsibility
they have as digital citizenships, we can observe in graph 5 the main sources of information
for them are YouTube and Wikipedia that are not validating their knowledge. It is
important to mention that a short definition of digital citizenship was given to the students
in the instrument for them to answer the questions related to this dimension.

Conclusions

In general terms we can say from the data analyzed that students presents particular
characteristics related to the constant use of technological tools to support different
processes, for that reason it is important to improve teaching and learning practices
supported by academic, interactive and interesting sources.

Related to the Instrumental Dimension we can conclude that not all the participants
know the uses of their devices even when they use them constantly. Nevertheless majority
of them express preference for visual, interactive, audio visual and interest contents rather
than readings or platforms that not include that kind of contents. As we already state in the
literature review, digital natives are used to receive information faster, making parallel
activities or multi-tasking, understanding better graphics than text and showing preference
for games than “serious” work (Prensky, 2001a, p.1).

According to the data collected the Socio Communicative Dimension is the most
developed by participants, they interact with other people on line preferring texting than
chatting and using social networks to construct cooperative knowledge. However there is a
high demand of participants for nonacademic sources to validate the information and using
technology for entertainment. This characteristics are related with the proposal of the
Assessment and Teaching of 21st Century Skills project (ATC21, 2009), that defined the
ways of working as communication and collaboration or teamwork.

Finally, in relation to the Axiological Dimension we can conclude that the digital
citizenship is not established among users due to the fact that they don’t recognize their
responsibilities when accessing, sharing and even creating digital contents. According to
UNESCO (2010), the International Society for Technology in Education (ISTE, 2007), and
the Assessment and Teaching of 21st Century Skills project (ATC21, 2009), critical
thinking, problem solving, decision making; digital citizenship, are key skills for the digital
competence development.

This study compiled digital natives’ perceptions on competences in a specific
context. The outputs that are presented here are the result of a systematic consultation,
research and analysis process. However, this remains a conceptual framework, as it has
never been tested in other contexts. A subsequent step for this proposal would be to test the
framework constructed in different settings to expand the analysis and compare the results.
The proposal made here can be seen as a start in conceptions and interpretations of digital
competence and social practices using digital media, which over time will have to become
more elaborated and specified
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