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Abstract

Emerging technologies are leading to a rethink informal education and giving rise
to new educational models, especially at university level. This paper looks into the
strategies used by female university students to learn ICT and how this influences
their level of digital competence. To do this, we surveyed 368 Spanish university
women aged 20 to 34, using two scales measuring their learning strategies and
digital skills. The findings showed that university students used a variety of strategies
to learn about ICT, with strategies based on independent and collaborative learning
prevailing. Results also showed that those women who used a wider variety of
strategies to learn ICT attained more advanced digital skills. These results suggest
the need to incorporate these forms of learning used by women with advanced
digital skills into university teaching.

Keywords: Digital competence, Learning strategies, Internet, University students,
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Introduction
The 2020 digital agenda underlines the wealth of opportunity opened up by the digital

age for creating new educational scenarios and strategies. The Horizon Report

(Johnson, Adams Becker, Estrada, & Freeman, 2015) emphasizes that education needs

to review educational scenarios, making them more flexible and adapting them to

digital technologies. Ferrari (2012) reiterates the importance of incorporating digital

technologies into educational processes because they provide benefits for teaching and

learning, capacitate in fundamental digital competences which are central to personal

development in today’s society and help close the digital gap through digital inclusion.

The inclusion of new technologies in everyday-life is revolutionizing learning para-

digms and leading to a revision of models of university education in the light of new

pedagogical theories. These pedagogies constitute nascent approaches to education

which are emerging around the use of digital technologies to fully exploit its commu-

nicative, informational, collaborative, interactive, creative and innovative potential in

a new learning culture (Adell & Castañeda, 2012, p. 15). According to Gros (2015),

these emerging pedagogies are based as much on classical pedagogical theories as

they are on present-day perspectives. Thus, invisible learning (Cobo & Moravec, 2011),

rhyzomatic learning (Cormier, 2008), connectivism (Siemens, 2005) or ubiquitous learning
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(Cope & Kalantzis, 2009), amongst others, are leading the way as incipient theories sup-

porting new pedagogical theories. However, some of these nascent theories have come

under fire (Zapata-Ros, 2015) due to insufficient explanation of the learning process.

Invisible learning is considered a socio-technological framework that understands

learning as a continuum throughout life and can occur at any time or place. This ap-

proach promotes learning strategies designed to combine formal learning with formal

and informal. The rhizomatic learning refers to knowledge produced in community,

which is negotiated and based on self-interest, personal needs and motivations. The

connectivism, refers to the construction a self-organizing learning system and changing

activities, individuals and communities. This approach focuses on the ability to create

connections between sources of information as a way to manage knowledge. Ubiqui-

tous learning is that which occurs at anytime and anywhere, refers to the spaces and

times of learning. Although these theories are similar in terms of the learning processes

characteristics in the digital age (such as autonomy, uncertainty) do not provide know-

ledge about how learning occurs.

Cabero and Llorente (2015) went back to self-regulated learning theory to explain

and analyze the incorporation of ICT into learning processes. ICTs provide a wealth of

possibilities for the design of new learning spaces, situating students in the centre of

the learning process, where they regulate and organize their learning themselves. The

authors’ approach to self-regulated learning highlights the importance of the applica-

tion of learning strategies. However, the potential for technologies to foster learning

self-regulation processes in students and the deployment of learning strategies requires

a suitable technopedagogic design of tasks and activities, not just depending on ICT

characteristics (Area, 2007). The uses to be given to ICT depend on the techno-

pedagogical design of teaching and learning in which technological resources available

are framed (Coll, Engel, Saz, & Bustos, 2014). Virtual environments difficult allow or

promote certain forms of teaching and learning (Onrubia, 2005). The new pedagogies,

those that are under development, must help design spaces and activities geared to-

wards different forms of learning of university students.

The empirical studies being developed from these nascent theories are still few in

number, but current trials and reviews (Cabero & Llorente, 2015) underline the rele-

vance of strategies for learning with technologies as central dimensions for redirecting

educational processes, particularly in the university setting. For Gros (2015), people

need to develop important skills to direct their educational processes, but these skills

develop at an earlier stage, they are not acquired spontaneously. This author argues

that university education should not just be aimed at developing competences in the

framework of disciplines but also at preparing in competences which will enable them

to cross over diverse spaces without having a fragmented and disperse experience.

Hence, university pedagogical models must be sensitive to the variety of strategies for

learning arising with new digital technologies, with particular attention paid to those

which encourage skills in advanced digital competences (Rebollo-Catalán, Mayor-Buzón,

& García-Pérez, 2015).

The inclusion of ICTs requires a re-think in education, both in the ways people

teach and the ways people learn, seeing this as a necessary and irreversible transition

in the current university context (Escofet, Albert, & Vilá, 2008). Maquilón, Mirete,

García-Sánchez, and Hernández (2013) demonstrated that the way students view their
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learning process determines the learning approach (combination of motivation and

strategies) they adopt to overcome the academic challenges they face during their

education.

Current research into women and technologies is aimed at understanding what use

women make of ICTs to understand the relations between uses and learning processes

in the academic setting. The study by Rebollo-Catalán, Vico-Bosch, and García-Pérez

(2015), which focused on the use of social networks, shows that women lean more

towards informal contexts than formal ones, looking for help from friends or family or

using virtual resources (YouTube tutorials, specialist websites or forums) to learn more

about ICT. It also demonstrates that they use more autonomous learning strategies

based on experimentation with the technology than collaborative learning strategies

through participation in groups, associations or projects, or conventional strategies

such as taking a course.

Several studies (Aesaert & van Braak, 2015; Sánchez-Vadillo, Ortega-Esteban, &

Vall-llovera, 2012) have analyzed the factors which influence digital competences

from a gender perspective. Sánchez-Vadillo et al. (2012) indicate that, in ICT learning,

influence is drawn from the nearest models and references (family and school/

teachers), and the means of communication and girls’ expectations. These authors

state that gender stereotypes may be contributing to the disaffection of women with

the technological world, leading to a lack of motivation towards their professional

capacitation and personal aspirations. However, the study by García-González, Gros,

and Escofet (2012) offers novel findings about gender stereotypes associated to the

use of technology, showing that university women perceive themselves to be very

competent in the informal use of ICTs in the settings where they use them most, opt-

ing for a more academic and informational use oriented towards a more participative

and communicative pedagogy. In the same vein, Vergés, Hache, and Cruells (2011)

argue that, when analyzing women’s experiences and their inclusion in ICTs, the tre-

mendous scope for informal learning made possible by the internet has to be taken

into account. The study emphasizes that women are enthusiastic about ICT and they

use a variety of strategies linked to both formal and informal learning.

Other studies point to a high perception of female university students in terms of

digital competences. According to Rebollo-Catalán, Mayor-Buzón, et al. (2015), women

learn using a wide variety of learning contexts and resources and in so doing they reach

an advanced level of digital competence in the networks. In turn, the study by García-

González et al. (2012) also shows that basic digital competences are not necessarily

transferred to the use of technology for educational purposes. One could say that the

diversity of technologies that are used informally are not used in university education.

The recent study by Jiménez-Cortés (2015), focusing on the ubiquitous learning of

women in social networks, highlights that a large percentage of young women do not

often use these digital technologies during their university academic activity, instead

they prefer to use them at other times.

Advanced digital competences in the creation and exchange of contents on the inter-

net and social networks have been identified by other studies as another important line

of research related to the development of new pedagogies. This area is producing digital

gaps with implications for university education. Margaryan, Littlejohn, and Vojt (2011)

point to the lack of familiarity in the use of tools to create collaborative knowledge,
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virtual worlds, publication of personal websites and other new social technologies, and

their application to learning practices. These competences related to the production of

knowledge are highlighted by the new pedagogies, which encourage an intense use of

technologies (Gros, 2015).

Our study focuses on learning strategies and their influence on the digital compe-

tence of female university students. We therefore propose as objectives:

1. Describe the strategies female students use to learn ICTs.

2. Gauge the degree and type of digital competence that female university students

show in internet use.

3. Identify profiles of women according to their ICT learning strategies.

4. Analyze the influence of women’s ICT learning strategies on digital competence.

Method
Participants

From a previous study sample of 1340 female participants, this study selected 368 fe-

male university students aged between 20 and 34. They had 1 year’s minimum experi-

ence in the use of a virtual social network, and they were selected using quota

sampling, taking into account age and place of residence.

As for their technological profile, we found that over 90% of the women had more

than 5 years experience in internet use, with a daily use frequency above 95%. We also

found that around 55% of the women had recently received internet training, with this

training being mainly formal (73.6%) as opposed to informal (21.2%). Table 1 shows the

women’s profiles in internet use and training.

Instrument and measures

We used a questionnaire to perform the study; it contained the following measures and

variables:

1. Sociodemographic variables and use of technologies. This included questions about

age, the region they were from, place of residence, whether they had children,

current employment situation and questions related to experience and frequency

of use and recent internet training (last 3 years) and type of training.
Table 1 Technological profile of participants

Variables Categories f Percent

Experience in internet use 1–5 years 23 6.3

More than 5 years 344 93.7

Frequency of internet use More than once a week 5 1.4

Daily 362 98.6

Recent internet training (last three years) No 162 44.3

Yes 204 55.7

Type of training Formal 153 73.6

Informal 44 21.2

Formal and informal 11 5.3
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2. Learning strategies scale.This was elaborated “ad hoc” from previous studies (Rosenthal,

2008; Vergés et al., 2011), and it consisted of 10 items on a four point Likert scale (from 0

-not at all- to 3 -a lot-). It included the different forms of learning ICT preferred by the

women, incorporating different modalities of training, from the most conventional based

on performing courses to strategies involving self-directed learning. This scale presents a

high reliability (Cronbach’s Alpha of 0.883) and high rates of saturation of all the items in

the main component.

3. Internet digital skills scale, designed ad hoc from the contributions of Van Deursen,

Helsper, and Eynon (2014) and the UK government’s technical report(2012).

It consists of 18 items on a four point Likert type response scale (from 0 -never-

to 3 -always-). This scale presents a high reliability (Cronbach’s Alpha of 0.907)

and high rates of saturation of all the items in the main component.

Procedure

For the selection, location and surveying of the women we collaborated with the Andalu-

sian Women’s Institute and other women’s organizations in Andalusia and Extremadura

(AUPEX) who facilitated our access to the women. The online version of the survey

(made available using the Google Form application) included an informed consent section

which had to be accepted before they could fill in the questionnaire. The researchers re-

sponsible for data collection and coordinating the study were bound by a declaration of

confidentiality and the work was conducted between April and September 2015.

We analyzed the data using the SPSS v.21 statistical package, applying exploratory

techniques to the variables to identify the characteristics of their distribution and valid-

ity and reliability tests of the measures used.

To explain the types of learning strategies that university women use, we applied a

factorial analysis of the main components with a varimax rotation to the measure of

the learning strategies determining three factors which explain 73.06% of the total vari-

ance (51.1% factor 1; 13.68% factor 2; 8.28% factor 3). The reliability analysis produced

a Cronbach’s alpha of 0.915 for factor 1 (conventional), 0.776 for factor 2 (autonomous)

and 0.687 for factor 3 (collaborative). Tables 2 and 3 shows that all the items obtained

factorial weights over 0.50, assigning them to the factor with the highest value.
Table 2 Rotated component matrix of learning strategies

Items Factor 1
Conventional
Learning

Factor 2
Collaborative
Learning

Factor 3
Autonomous
Learning

5. Attend courses on specific and useful tools and applications .909 .169 .084

4. Follow virtual courses which allow me to apply what I learn .862 .173 .191

8. Attend courses about how things work at a basic level and
then continue learning on my own

.823 .359 .027

10. Take part in activities organized by associations and groups
which I know

.777 .410 .092

9. Talk to other people in forums and groups .170 .780 .145

1. Take part in common projects with other people .260 .703 .129

6. Form part of a group or community which makes me feel supported .569 .635 .083

7. Talk to an expert who can advise me .453 .508 .268

3. Use technology intuitively because I like experimenting .150 .035 .882

2. Try and test while doing things I like .048 .291 .809



Table 3 Results of the partition in four clusters and exploratory ANOVA

Final cluster groups (4 groups) Anova

Factors of learning strategies Cluster Error F Sig.

1 2 3 4 Quadratic mean Gl Quadratic mean Gl

F 1. Conventional 10 1 7 2 852.649 3 2.337 211 364.789 0.000

F 2. Collaborative 10 2 6 6 485.251 3 2.441 211 198.755 0.000

F 3. Autonomous 5 4 4 4 18.263 3 1.777 211 10.277 0.000
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Once we had verified the unidimensionality of the internet digital competences scale,

we calculated a global variable from the sum of items: “Degree of digital competence”

(0–54). For this paper, we have presented the results of global digital competence on a

three point scale (0–17 = Basic; 18–35 =Moderate; and, 36–54 = Advanced), after we

had checked that this recoding had not affected its validity and reliability.

To establish female university students’ learning strategies as a function of the

factors observed on the ICT learning strategies scale, we conducted a K-means

cluster analysis (Q-Cluster). We applied the Kolmogorov-Smirnov test which

accepted the hypothesis of normality of distributions and an ANOVA parametric

contrast test to find out whether there were significant differences in digital

competence between women who had or had not received recent internet training.

Finally, we applied cross comparison tables to forms of learning in ICT and the degree of

digital competence.
Results
Strategies used by female university students to learn ICT

The female university students in our sample showed a preference for learning via au-

tonomous and intuitive learning, as opposed to other types of formulas, and they did

so experimenting with technologies (Fig. 1). The strategy used most was trying and
Fig. 1 ICT learning strategies used by female university students



Fig. 2 Autonomous learning strategies
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testing while doing things they liked (M = 2.17; SD = 0.777). In contrast, taking part in

activities organized by associations and groups was the least used strategy (M = 0.99;

SD = 1.025).

An analysis according to the type of learning strategies showed that, in relation to au-

tonomous learning strategies, 80.6% of women frequently used the strategy of trying

and testing while doing other things they liked. This strategy was used only sometimes

by 17.6% of the sample. In turn, 71.8% used the tecnology intuitively for the pleasure of

experimenting with it (Fig. 2).

As for collaborative learning strategies, 64.7% of the women preferred to talk to an

expert for advice, and they followed this strategy often. A total of 37.4% would never

choose to form part of a group or community to learn ICT, while 45.5% often used the

strategy of participating with other people in common projects to learn ICT (Fig. 3).

In terms of conventional learning strategies, 35.3% of female university students

signed up frequently for courses on specific useful tools and applications, while 26.7%

only used this strategy sometimes. It is interesting that 35.1% never learnt ICT and

resorted to virtual courses (Fig. 4).
Fig. 3 Collaborative learning strategies



Fig. 4 Conventional learning strategies
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Degree and type of digital competence of female university students

As for the degree of digital competence, we found that 61.2% of the women had a mod-

erate degree of digital competence, followed by 29.9% who showed an advanced level

and only 8.9% showed a basic degree of digital competence.

Female university students stood out in 14 digital competencies, where they ob-

tained above average scores (Fig. 5). Particularly noteworthy was their ability to use

services such as Google to search for and find the information they needed (M = 2.82;

SD = 0.453), and also skills in using email, video-conference, and instant messaging to

communicate on the internet (M = 2.5; SD = 0.723), and skills for configuring privacy

options to protect their personal data (M = 2.29; SD = 0.869). However, the results also

reflected other competences in which they did not score so highly, with their ability
Fig. 5 Digital competences on the internet
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to create websites, blogs and/or YouTube channels standing out negatively (M = 0.81;

SD = 1.002).

The results showed significant differences in the degree of digital competence of

the students depending on whether or not they had recently received internet train-

ing (F = 115,546, p = 0.001). The women who had received recent training showed a

higher degree of digital competence (M = 34.24, SD = 9.46) than those who had not

(M = 30.76, SD = 9.69).
Female university students’ learning strategies and their influence on digital competence

on the internet

The results outlined four profiles in students’ strategies for learning ICT. Group 1

(17.7%), included women who “learnt intensively and expansively”, who used a wide range

of strategies (conventional, collaborative and autonomous) to learn, and did so frequently.

Group 2 (33%), “learnt in a self-directed way” driven by the pleasure of using technologies

and experimenting with them. Group 3 (26.5%) “learnt in a moderately expansive way”, in

other words, they used a diversity of strategies to learn ICT but with less intensity than

Group 1. Group 4 (22.8%) included women who “learnt in a collaborative and self-

directed way”, using mainly the combination of both types of strategies.

Figure 6 shows the differences in digital competence depending on the ICT learning

strategies used by the women, with those who learnt intensively and expansively being

the ones who reached the highest level of digital competence (M = 42.394.; SD = 9.086).

They were followed by those who learnt in a moderately expansive way (M = 36.193,

SD = 9.519); with the women who only learnt autonomously scoring the lowest levels of

digital competence (M = 31.873, =8.593).
Fig. 6 Degree of digital competence according to the way they learn ICT



Fig. 7 Learning strategies and degree of digital competence

Jiménez-Cortés et al. International Journal of Educational Technology in Higher Education  (2017) 14:10 Page 10 of 12
The advanced level of digital competence on the internet was reached with the

use of both intensive and moderate types of expansive learning. In this sample,

71.1% of female university students who used a form of expansive and intensive

learning obtained an advanced level in digital competence. This form of learning

was characterized by the use of a broad diversity of learning strategies, including

conventional, collaborative and autonomous strategies. The women who used these

expansive learning strategies in ICT did not present basic levels of digital compe-

tence (0%) and only 28.9% showed a moderate level of digital competence. Women

who learnt expansively but moderately presented an advanced degree of digital

competence.

The results showed that a high percentage of the women (73.2%) who learnt

following one single autonomous learning strategy reached a moderate level in

digital competence, whereas 22.5% presented an advanced level. The use of com-

bined collaborative and self-directed learning strategies gave the same percentages

of women with a moderate (47.4%) and advanced degree (47.4%) of digital compe-

tence (Fig. 7).

The differences in the level of digital competence on the internet depending on

the learning strategies used by the women to learn about technologies was signifi-

cant as the contingency coefficient indicated (X2 = 27.108, contingency coefficient =

0.335, p = 0.000).

Discussion and conclusions
Women learn ICT using a diversity of learning strategies, including collaborative,

autonomous and conventional styles, although they prefer to do so autonomously and

intuitively for the pleasure of experimenting with ICTs. Recent studies (García-González

et al., 2012; Vergés et al., 2011) have highlighted that women get more pleasure from their

use of technologies, particularly when they want to learn more about them. In this sense

our study offers novel findings about the gender stereotypes associated to the use of

technology, in contrast to previous research which has emphasized a technophobic and

pessimistic perception of how women relate to technologies, closely tied to the exclusion

paradigm (Vergés, 2012). Autonomous learning strategies in ICT are promoting digital
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self-inclusion as a fluid process of actions and interactions which respond to women’s will

and capacity for action, being important in their ICT learning experiences.

This study shows that conventional strategies are not the most widely used by

women. Hence, doing face-to-face or virtual courses and other activities programmed

by associations or groups are not a preferred option for female university students as

far as learning ICT is concerned. In fact, these strategies do not coincide with the

educational strategies linked to new pedagogies which champion personalization, active

learning, collaborative learning and autonomous learning (Gros, 2015). The preferences

of these women should therefore be taken into account when looking at the issue of

university education.

The study traces different ways that female university students go about learning

ICT. It identifies four learning strategies: “intensive extended”, “moderate extended”,

“self-directed/collaborative” and “self-directed”. The study by Vergés et al. (2011)

showed that women access technological learning via informal channels, at times this

may be in parallel to formal education and informal education. In our study, a greater

percentage of university students learned in a self-directed, self-taught and intuitive

way. Having said this, we have to bear in mind that the most advanced level of digital

competence is reached with intensive and moderate extended forms of learning; this

means using forms of learning with a variety of frequently recurring strategies. In line

with Rebollo-Catalán, Vico-Bosch, et al. (2015), the diversity and heterogeneity of

strategies used by women to learn ICT stimulates their digital competence. Thus,

learning in a self-directed way alone does not constitute the most effective way of

developing digital competence on the internet.

In this sense, university education has to be sensitive to this type of self-directed

educational process which is characteristic of women. However, as Gros (2015) states,

they need to develop major skills at an earlier stage. Such skills are not acquired

spontaneously and should constitute the goal of new pedagogical approaches at

university. These new designs should incorporate a wide diversity of strategies, due to

their repercussion in the development of digital competence, but they should also be

sensitive to the preferences of the women themselves.
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