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Abstract: Information and communication technologies (ICT) are being used more and more as
part of teaching processes in both formal and informal settings. In this regard, it is important to
understand university students’ attitudes towards using ICT as they will shortly form part of the
productive sector of society. The aim of this study was to analyze student attitudes during their
final years pursuing various degrees at a university in Costa Rica. We used a non-experimental
transactional design and probabilistic sampling that involved 1187 students. We used a questionnaire
containing a Likert-type scales to measure attitudes, which was structured according to affective,
cognitive, and behavioral components. The results showed positive attitudes in general, with higher
scores in the cognitive and behavioral components, and moderate scores in the affective component.
In addition, we found differences in attitudes according to sex, prior training in technology, and
academic performance.

Keywords: information and communication technologies (ICT); attituded towards ICT; educational
technology; lifelong learning; self-regulated learning

1. Introduction

In recent years, governments in many countries and influential international organiza-
tions (i.e., the Organization for Economic Cooperation and Development (OECD) and the
United Nations Educational, Scientific, and Cultural Organization (UNESCO) have shown
an interest in information and communication technologies (ICT) as promotors of change
in general education, particularly vis-à-vis the university setting. The expectation is that
the inclusion of ICT will bring with it innovative processes that will have an impact on the
economy, production, and all sectors of society.

Universities are formal settings that favor the acquisition and reinforcement of ICT
skills and competencies [1]. This perspective has two aspects: on the one hand, it requires
the university student to be the protagonist of their own training, supporting the idea
of self-directed learning [2] and lifelong learning [3], which does not solely depend on
a formal process or a particular educational stage. On the other hand, the competencies
developed via these processes will be extrapolated into both work and personal areas [4].

What is available in terms of current technology nowadays provides a broad range
of free resources, especially via web 2.0, which makes various activities that promote
learning possible. However, there needs to be critical use of ICT to make the most of the
possibilities both in formal and informal contexts [5]. Considering the huge amount of
information online, search tools and information management tools have become one of
the most important, widely-used tools for students [6,7]. Another group of tools includes
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those used to create content in multiple formats, although studies in this regard indicate
that they are less widely used [8,9]. Lastly, but no less important, there are social tools that
allow information to be shared and interaction between users [10,11].

Although there are many advantages of including ICT in learning environments, it is
also important to remember that using ICT is not without various obstacles [12]. Connec-
tion difficulties and limited access to devices are thought to be two of the main reasons
for the digital divide between different socioeconomic sections of the population [13].
Similarly, the rapid appearance of different resources produces obstacles to keeping up to
date [14]. In addition, not having skills or training in technology becomes a problem that
can lead to having lower technological competencies [15]. Against this backdrop, having
positive attitudes towards the inclusion of ICT is necessary for the technological changes
facing society [16], and makes up part of the complex framework of personal learning
environments [13].

The attitudes of university students towards ICT has been widely studied in recent
years [17] but it is still an important topic of study given how widespread it is in formal
and particularly non-formal settings [18], even more so in the frameworks of emergent
learning theories such as connectivism [19], educational approaches such as Personal
Learning Environments (PLE) [10], and the peak of learning processes such as self-directed
learning [20] and lifelong learning [3]. Although the contribution of ICT to education and,
therefore, to the development of human capital is clear [20], attitude and technology as a
pair still needs research to provide suitable responses to the current dynamic context of
the information and knowledge society [21], particularly vis-à-vis university students who
will soon be making up some of the productive part of the population.

2. Attitudes towards ICT

The concept of attitude has been a cause for debate. For this study, we defined
attitudes as the prior disposition to an action [22]. Attitudes are not innate; they are learned
or acquired via socialization and vary between groups and individuals depending on
different cultural factors, and as a result of each subjects’ various experiences [23]. In this
regard, attitudes towards ICT use may be affected by the rapid proliferation of these tools,
their use in all walks of life, and by the social interactions they result in. In order to
make measuring easy, researching attitudes via quantitative studies is usually structured in
various components [21,23] with what is called the ABC model [24]. For this study, we made
reference to the work [22] which, in response to the aforementioned model, differentiates
three components in the study of attitudes: (a) cognitive, referring to a person’s knowledge,
thoughts, information, and beliefs (“I think it is positive to progressively include ICT in my
studies”); (b) affective, which responds to value, and feelings of pleasure or dislike (“I feel
good using a methodology that includes ICT”); and (c) behavioral, which refers to actions
and behavior in a situation (“the use of ICT helps me do my academic tasks better”).

Nowadays, general technological resources and those particularly related to web 2.0
are associated with social communication [25], wherein content can be shared and inter-
actions had through comments on wikis, blogs, and social networks, etc. In this regard,
studies have examined the technology acceptance model (TAM) more deeply [26], con-
cluding that attitudes are one of the more significant determining factors of behavioral
intentions, in addition to perceived usefulness and ease of use [27], with a positive influence
on attitudes towards technology use [28]. In other words, attitudes towards ICT can predict
future use of technology, and are a key factor in the TAM model, which can influence
student behavior for the use of certain technological resources [29].

3. University Students’ Attitudes towards ICT

At the international level, previous studies have shown that university students
generally exhibit positive attitudes towards ICT [16,30]. Other researchers have found
similar results but warned of the need to consider whether effective use is being made
of the technology [31]. Positive attitudes have also been found towards social tools [32].
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Despite the encouraging results, many studies have noted moderate command, and little
knowledge of ICT [6,9,33,34], as well as instrumental use [35].

Some studies have related the use of ICT with improvements in learning via creative
activities [36] that lead to positive changes in student performance thanks to the effective
use of technology [37]. In any case, they have shown how attitudes towards the use of
ICT can influence the development of PLEs, which need the engagement of students in
ecosystems that encourage lifelong learning [38]. Studies in this regard have recognized
the importance of technology and digital skills in learning throughout life [39,40].

It has also been demonstrated, albeit in secondary school students, that some of the
components of attitudes toward ICT, particularly interest, competence, and autonomy,
are positively related to student academic success [41]. Studies have also compared atti-
tudes towards ICT as a function of sex, although there is little agreement in the results.
Some studies [42] found more positive attitudes in men in the cognitive and behavioral
components, whereas other studies differ, finding higher, more significant scores from
women [23,43]. In any case, it is important to look at this topic more deeply, and especially
to consider specific aspects of the Costa Rican setting, where significant efforts are being
made to encourage women to do technological and scientific courses, and to increase their
employability in these sectors [44].

4. Methodology

The methodology for this study was carried out under a quantitative approach. We
produced an ex post facto transactional design, bearing in mind that the variables were not
manipulated, and data collection was carried out at a single timepoint [45].

4.1. Objective

With all of the above in mind, the general objective of this study was to examine the
attitudes towards the use of ICT in final-year university students. To do that, we established
the following specific objectives:

1. Identify the attitudes towards the use of ICT in this group of students on the basis of
affective, cognitive, and behavioral components.

2. Determine whether sex, prior training in ICT, and academic performance are signifi-
cantly influential variables in the attitudes towards the use of ICT.

4.2. Population and Sample

The population (n = 3165) comprised students in their final year of either bachelor’s
or licentiate degrees, at the National University (UNA) of Costa Rica.

The sample (n = 1187) was a stratified probabilistic analysis [45], with each faculty
and facility considered a stratum. The sample size was defined using the calculation for
finite [46]: error 3%, 95% confidence, and the expected p value (p = 5%). In addition, we
considered representativeness (Figure 1), and obtained data from a total of 51 courses from
the seven knowledge areas of UNA.

The majority of the sample (64.1%) were women and just over a third (35.9%) were
men. Ages ranged from 20 to 57 years old (M = 24; SD = 4.18). In terms of academic
performance, 30.0% had failed no subjects and had an average grade over 9, 26.6% had
never failed a subject but had an average grade below 9, and 43.5% of the sample had failed
at least one subject.

4.3. Data Collection Instruments and Techniques

To collect the data, we used a questionnaire [47] that was created and validated for
this research. The instrument is structured in various blocks with closed, dichotomous,
and multiple choice questions seeking personal data, academic data, data about access to
and use of technological devices, and training in ICT. One of the blocks included the scale
of attitudes towards the use of ICT with 24 items measuring the three components noted
above (Table 1): cognitive (e.g., “I think it is positive to progressively include ICT in my
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studies”; affective (e.g., “I would love to study somewhere which has more technological
resources”; and behavioral (e.g., “I think teachers should use ICT to facilitate their students’
learning“). Each item was evaluated using a 5-point Likert-type scale (from 1, meaning
completely disagree, to 5, meaning completely agree). It is important to note that to produce
the mean for the factors and the scale overall, we recoded the items written in a negative
format (e.g., “ICT does not promote my active learning as a student”). Internal consistency
was evaluated via Cronbach’s alpha (Table 1), which produced a coefficient of α = 0.90 for
the total scale, α = 0.77 in the cognitive component, α = 0.74 in the affective component, and
α = 0.76 in the behavioral component, comparable to results in other similar studies [22].
In all cases, we found coefficients above the 0.70 recommended by theory.
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Table 1. Correlation matrix and descriptive statistics for the overall scale and components.

1 2 3 4 Alpha M SD Items

Cognitive (1) 0.695 ** 0.788 ** 0.920 ** 0.77 4.26 0.59 1, 4, 5, 11, 14, 18, 23, and 24
Affective (2) 0.776 ** 0.817 ** 0.74 3.83 0.53 6, 7, 8, 10, 13, 15, 19, and 22

Behavioral (3) 0.921 ** 0.76 4.14 0.61 2, 3, 9, 12, 16, 17, 20, and 21
Overall scale (4) 0.90 4.13 0.56 From 1 to 24

**. The correlation is significant at the level of 0.01 (bilateral).

4.4. Procedure and Data Analysis

Once the questionnaire was created, it was submitted for validation by 20 experts
in higher education and research methodology. Following that, we performed a pilot
study with a sample of 45 students with similar characteristics to the final sample. The
questionnaire was applied in the classrooms, with prior coordination with the responsible
parties in each faculty. When the instrument was introduced, the students were informed of
the objective of the study, and the procedure for data treatment, along with how their data
would be treated, and they were assured of the voluntary, anonymous, and confidential
nature of the study.

We produced a database using SPSS v.21. Firstly, we performed descriptive tests
of both position and dispersion to identify attitudes towards the use of ICT. We also
performed a Pearson correlation test between the study variables. Subsequently, in pursuit
of our second objective, we made comparisons between groups using MANOVA, ANOVA,
and the Student’s t test. Before carrying out these parametric tests, we performed an
analysis of normality using the Kolmogorov–Smirnov test for the different groups, as well
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as Levene’s test of homogeneity of variance. In both cases, values of p > 0.05 indicated that
the assumptions needed for the tests noted above were met.

5. Results
5.1. Descriptive Analysis of the Attitudes towards ICT Use Scale

We first performed a Pearson correlation test between the overall scale and the com-
ponents. The results (Table 1) show high, positive coefficients between 0.70 and 0.92 both
between the components and the overall scale. We also obtained excellent reliability in
the tests of internal consistency, all being above 0.7. The highest scoring component was
cognitive (M = 4.26; SD = 0.59), followed by behavioral (M = 4.14; SD = 0.61), and lastly,
affective (M = 3.83; SD = 0.53). The mean in the overall scale was M = 4.13 (SD = 0.56),
indicating that, overall, the Costa Rican students had positive perceptions of the use of ICT.

We then extracted the statistics of central tendency and distribution for the items (Table 2)
making up the scale. The mean scores ranged between a minimum of 1.72 (SD = 1.02) for
the item “It doesn’t seem helpful to me to add ICT to the course”, corresponding to the
affective component, and a maximum of 4.65 (SD = 0.67) for the item “I think that ICT
is very important for learning nowadays”, corresponding to the behavioral component.
It is also worth noting that the items with the lowest mean scores were in the cognitive
and behavioral components. In the former, this was the items: “The use of ICT doesn’t
allow students to have more significant learning” (M = 1.75) and “I’m not interested in the
possibilities of ICT in teaching” (M = 1.75). In the behavioral component, the lowest scores
were in the items: “Using ICT is irrelevant for learning” (M = 1.87) and “ICT in classes is
burdensome” (M = 1.95).

In contrast, the highest mean scores were in the cognitive component (“I have to make
an effort to keep up to date to make the most of the didactic opportunities of ICT”, with a
mean of 4.44, and “I think it is positive to progressively include ICT in my studies”, with a
mean of 4.53).

5.2. Analysis of Differences in Attitudes According to the Variable Sex

We began by testing both normality using the Kolmogorov–Smirnov test (p > 0.05)
for both groups (men and women), and homogeneity of variance, using Levene’s test
(p-value = 0.230). As both assumptions were met, we performed the Student’s t test. As
Table 3 shows, women had higher means and there were significant differences between
men and women in both attitudes towards the use of ICT and in its three components.

5.3. Analysis of Differences in the Attitudes to ICT Scale According to the Variable Training in ICT

We performed the same comparisons of means to identify differences according to
the variable training in ICT. Prior to that, we confirmed normality via the Kolmogorov–
Smirnov test, giving a non-significant ‘p’ value (p > 0.05). The data from the Student’s t test
(Table 4) showed that students who had not had any type of ICT training scored higher
in both the overall scale and in each of the components. Similarly, we noted differences
between those who had received training at university (M = 4.19; SD = 0.56) and those who
had not had that training (M = 4.09; SD = 0.56; t (1182) = 2.723, p = 0.007). We also found
differences in attitudes between those who had done a virtual course (M = 4.23; SD = 0.58)
and those who had not (M = 4.11; SD = 0.56; t (1182) = 2.380, p = 0.017). This confirms that
there were differences in attitudes towards ICT depending on ICT training.
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Table 2. Descriptive statistics of the attitudes towards information and communication technologies (ICT) scale.

Components/Items Frequency/(Percentage)
M SD

Cognitive 1 2 3 4 5

1. ICT does not promote my active learning as a student 558
(47.5)

294
(25.0)

127
(10.9)

86
(7.3)

109
(9.3) 2.06 1.31

4. I have to make an effort to keep up to date to make the most of the didactic opportunities of ICT 3
(0.3)

21
(1.8)

100
(8.5)

381
(32.3)

675
(57.1) 4.44 0.74

5. I think it is positive to progressively include ICT in my studies 2
(0.2)

16
(1.4)

67
(5.7)

364
(30.6)

735
(62.1) 4.53 0.68

11. My learning is less effective as more ICT is included 550
(46.5)

326
(27.7)

185
(15.7)

69
(5.9)

49
(4.2) 1.93 1.11

14. The subjects I study could be enriched by the possibilities offered by ICT 7
(0.6)

21
(1.8)

111
(9.4)

425
(36.0)

617
(52.2) 4.38 0.77

18. I’m not interested in the possibilities of ICT in teaching 643
(54.7)

312
(26.6)

118
(10.1)

67
(5.7)

34
(2.9) 1.75 1.04

23. ICT gives me flexibility of space and time to communicate 12
(1.0)

36
(3.0)

184
(15.7)

391
(33.1)

558
(47.2) 4.23 0.89

24. The use of ICT doesn’t allow students to have more significant learning 550
(46.8)

420
(35.8)

171
(14.4)

26
(2.2)

10
(.8) 1.75 0.84

Affective

6. I would love to study somewhere which has more technological resources 11
(0.9)

35
(3.0)

155
(13.1)

305
(25.8)

675
(57.2) 4.35 0.88

7. I’m happy using a methodology which includes ICT 16
(1.4)

13
(1.1)

173
(14.6)

368
(31.1)

613
(51.8) 4.31 0.86

8. I’m exhausted by so much information on the internet 402
(34.2)

262
(22.4)

273
(23.3)

157
(13.4)

78
(6.7) 2.36 1.26

10. When choosing a university to study at, I would value the fact of them using ICT in teaching 92
(7.8)

107
(9.1)

377
(32.0)

303
(25.8)

298
(25.3) 3.52 1.19

13. I enjoy working with other classmates who use ICT in their academic training 20
(1.7)

31
(2.6)

246
(20.8)

450
(38.2)

434
(36.7) 4.06 0.91
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Table 2. Cont.

Components/Items Frequency/(Percentage)
M SD

Affective 1 2 3 4 5

15. It makes little sense that ICT is going to change education 528
(44.8)

325
(27.6)

175
(14.8)

100
(8.5)

51
(4.3) 2.00 1.15

19. It doesn’t seem helpful to me to add ICT to the course 662
(56.1)

314
(26.7)

107
(9.1)

61
(5.2)

34
(2.9) 1.72 1.02

22. It concerns me that in the future, as a student, I will have to use ICT more 467
(39.9)

243
(20.7)

263
(22.4)

128
(10.9)

72
(6.1) 2.23 1.25

Behavioral

2. I think teachers should use ICT to facilitate their students’ learning 1
(0.1)

12
(1.0)

77
(6.5)

301
(25.4)

793
(67.0) 4.58 0.67

3. I think that ICT is very important for learning nowadays 6
(0.5)

8
(0.7)

49
(4.1)

266
(22.5)

858
(72.2) 4.65 0.64

9. ICT in classes is burdensome 510
(43.3)

355
(30.1)

208
(17.6)

79
(6.7)

27
(2.3) 1.95 1.04

12. Using ICT is irrelevant for learning 590
(50.3)

307
(26.2)

174
(14.8)

64
(5.5)

38
(3.2) 1.85 1.07

16. ICT does not allow students to practice the acquisition of some basic intellectual skills 397
(33.7)

282
(24.0)

261
(22.2)

163
(13.9)

73
(6.2) 2.35 1.25

17. It should be a priority to improve current ICT infrastructures 53
(4.5)

52
(4.4)

266
(22.6)

428
(36.3)

380
(32.2) 3.87 1.05

20. Using ICT will help me to do my academic tasks better 16
(1.4)

32
(2.7)

135
(11.5)

443
(37.6)

551
(46.8) 4.26 0.86

21. My learning as a student will not be improved by the use of ICT 514
(43.6)

288
(24.5)

188
(16.0)

106
(9.0)

81
(6.9) 2.11 1.25

Note: n = 1187; response options 1 = “completely disagree”; 2 = “disagree”; 3 = “neither agree nor disagree”; 4 = “agree”; 5 = “completely agree”; M = mean; SD= standard deviation.
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Table 3. Results of the Student t tests for the components of the attitudes to ICT scale in relation to
the variable sex.

Variable “Sex”
Group Statistics T Test for the Equivalence of Means

Sex Mean SD t df Sig. (Bilateral)

Attitudes
M 4.07 0.59

2.789 1180 0.005
F 4.17 0.54

Cognitive M 4.18 0.61
3.228 1180 0.001

F 4.30 0.57

Affective
M 3.79 0.52

3.066 1180 0.004
F 3.85 0.52

Behavioral
M 4.08 0.64

2.559 1180 0.011
F 4.17 0.58

Note: SD = standard deviation; df = degrees of freedom; Sig = significance.

Table 4. Group statistics and results of Student’s t tests of the attitudes towards ICT scale and its
components according to the variable ICT training.

Variable “ICT Training”
Group Statistics t Test for the Equivalence of Means

Training Mean SD t df Sig. (Bilateral)

Attitudes
Yes 4.15 0.56

2.407 1177 0.016
No 4.04 0.57

Cognitive Yes 4.28 0.58
2.361 1177 0.018

No 4.17 0.59

Affective
Yes 3.85 0.52

3.066 1177 0.033
No 3.75 0.54

Behavioral
Yes 4.16 0.60

2.559 1177 0.038
No 4.06 0.61

Note: SD = standard deviation; df = degrees of freedom; Sig = significance.

5.4. Analysis of Differences in Attitudes towards ICT Depending on the Variable Academic Performance

We performed a unidirectional multivariate analysis of variance between groups to
examine the differences in academic performance (independent variable) in the attitudes
towards ICT use, with the components of the latter being used as dependent variables.
Before the MANOVA analysis for academic performance, we examined the equality of
covariance using Box’s M (Box’s M = 103.4, F = 5.14, p = 0.000), which showed that the
supposition was not met. Because of that, we chose to use Pillai’s Trace for the analysis of
multivariate significance of main effects, following the recommendations from [48]. The
MANOVA showed a significant main effect for academic performance, Pillai’s Trace = 0.030,
F (4,1169) = 11.277, p = 0.000, η2 = 0.037. Subsequent univariate ANOVA tests showed
that students who reported not having failed any courses and whose grades were 9 or
higher exhibited significantly higher values in attitudes towards ICT use (F (2,1172) = 20.98,
p = 0.000) than either of those who had not failed any courses but had grades below 9 or
those who had failed one or more courses.

6. Discussion and Conclusions

Our results were similar to findings from other studies [30,31], showing that final-year
students at the National University of Costa Rica generally tended to have positive attitudes
towards the use of ICT. This positive factor is the first step in facing the technological
changes of current work-related demands [16]. Similarly, this favorable disposition makes
it easier for students to add various tools to their PLEs [9,10,34], which, if used effectively,



Sustainability 2021, 13, 282 9 of 11

may facilitate self-directed [2], lifelong, and ‘life-wide’ learning [3], something which is
desirable if the learning process is not to be restricted to a formal institution or a specific
stage of life [4].

If we look closely at the components proposed from the ABC model [22,24], it is clear
that the cognitive component, an aspect related to students’ thoughts and beliefs about ICT
use, received the highest scores (M = 4.26). The behavioral component also scored highly
(M = 4.14), whereas the affective component had more moderate scores (M = 3.83).

Universities can be agents of change by effectively incorporating ICT [5] in the teach-
ing/learning process, strengthening the skills and competencies needed by these future
professionals [1]. Developing better digital skills may promote lifelong learning [39,40].

We identified significant differences in the overall attitudes towards ICT use scale, and
in the cognitive, affective, and behavioral components with respect to sex, women scoring
higher than men. This finding is in line with findings from prior studies [23,30,43], but
differs from those that reported better attitudes in men [24]. This suggests that caution is
warranted when interpreting this analysis, given the lack of consensus in previous studies.
In addition, because we are dealing with attitudes, the results may be affected by the
characteristic cultural aspects of each context [23].

In terms of prior ICT training, it is worth highlighting that a high proportion (80.9%) of
subjects reported having done ICT courses of different types. The results showed significant
differences, with higher scores, both in the overall attitude scale and the components from
students who had done prior ICT training. When evaluating this data, one should bear
certain previous studies in mind, which indicated both moderate use and scant knowledge
of ICT in university students [6,33]. On the other hand, one must also consider possible ob-
stacles, such as the rapid appearance of resources, and the impossibility of keeping up with
them [14], in order to assess how technology is valued. Training in ICT is vitally important,
whether part of formal curricular activities in the different courses, or through informal
training spaces. Making the most of the opportunities offered by both environments is key
in the development and enrichment of personal learning environments [10] and avoiding a
gap in future professionals’ technical skills [15].

Finally, in agreement with [41], it is clear that there is a relationship between ICT and
student academic performance. Students whose grades were 9 or over and who had not failed
any subjects scored significantly higher in attitudes than those who had lower grades or who
had failed a subject. Studies in this area indicate that effective ICT use can lead to increased
academic performance [37] through innovative and creative learning strategies [36].

Understanding final-year university students’ attitudes towards ICT use is essen-
tial, considering its impact in the educational and work environments. The continual
development of PLEs is particularly important in this regard [10]. It is the user who is the
protagonist of learning [2] in formal and particularly informal settings, developing life
skills that can be transferred to social, academic, and work-related environments [3]. The
positive attitudes students demonstrated towards ICT use may benefit aspects such as
searching for and managing information, making best use of the different formats that are
adapted to learning styles [6,7]. In addition, content creation develops creative skills [10]
by making use of the potential of current web 2.0 resources that make content distribu-
tion quick and easy [8,9]. Lastly, and perhaps most importantly, the social component of
PLEs [11,25] allows communication and interaction, producing learning networks between
users, and facilitating collaborative working, dialog, and critical analysis, among other
types of skills that are needed in various areas of life [10].

Although our results demonstrate students’ positive attitudes towards ICT, it is ad-
visable that universities promote training and keeping up to date in technologies for all
involved (students, teachers, admin and service staff), both in formal and non-formal
settings which encourage self-directed, lifelong learning. In this regard, we suggest strate-
gies and planning activities in which the usefulness of ICT can be seen, applying those
which are easiest to use depending on the objectives, given the positive influence these
factors exert on attitudes [28] and on the future use of certain resources [29]. The learning
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opportunities in the digital age are ever greater, wider, and more accessible. It is in such a
changing context as this that a metamorphosis in learning can be produced [18] and which
shapes the metaphor of learning ecologies as a perspective to analyze complex, dynamic,
interconnected systems of creating, sharing, and acquiring knowledge [49,50].
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