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Abstract. The use of IT for teaching and learning is widely accepted as a means 
to enhance the learning experience. Hence, education professionals at all levels 
experience the impulse to introduce some kind of IT design in classrooms of 
every kind, where the use of IT has, at points, become mandatory. Nevertheless, 
there are little conclusive data that pinpoints what are the exact benefits that a 
given IT design, per se, brings to teaching or learning [1,2,3,4]. As any other te-
chnology, we contend, IT should be closely associated to the teaching metho-
dology to be implemented, having into account all the factors that are going to 
influence all the process. In this article, we will analyse parameters that are con-
sidered to be critical if we are to predict the posible success of an IT design. 
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1 Introduction 

The use of IT for teaching and learning is widely accepted as a means to enhance the 
learning experience. Hence, education professionals at all levels experience the im-
pulse to introduce some kind of IT design in classrooms of every kind, where the use 
of IT has, at points, become mandatory. Nevertheless, there are little conclusive data 
that pinpoints what are the exact benefits that a given IT design, per se, brings to 
teaching or learning [1,2,3,4]. As any other technology, we contend, IT should be 
closely associated to the teaching methodology to be implemented, as well as wisely 
customised to cater for factors that somehow affect the implementation of ICT in an 
educational context. For example, Tay et al [5] mention context, course content, and 
pedagogy as factors affecting teaching and learning. Another factor that affects the 
process is motivation, influenced, in turn, by the “learning and teaching process, 
competencies of instructors, participants’ attention, the online learning environ-
ment/technical infrastructure, and the time management” [5]. These are all issues we 
will have to analyze in the fine-tuning of our design to some extent. 

 



 

2 Factors Affecting Students’ Attitudes towards the Use of ICT 
in Formal Learning  

However, having relatively very little time to foster any learning within formal teach-
ing and learning contexts,1 the attitude of users towards these innovations becomes 
critical. From the very beginning, our students should be willing to invest their time 
and effort doing something they perceive as being worthwhile. It is their own time 
and effort, and they have already built up expectations about what the learning pro-
cess should resemble. Karamanos and Gibbs [6] claim that learners need to be per-
suaded that the new environment offers clear advantages over the traditional method. 
The implemented system would have to be devised and presented as being easy to 
use, with the tools used having some level of familiarity for the learner including 
premises resembling tools they already use and with learners being able to test it out 
very early in the implementation process [6]. Once initiated, students will also una-
voidably affect the system design. Grant [7], in a research project involving the use of 
wikis, sustains that the subjects’ attitudes helped define its implementation since “stu-
dents appeared to import practices of individualised written assessment that they per-
ceived as important from the broader economy of education and the practices of the 
school community” [7]. It is suggested that there needs to be a debate to bring about 
changes in methodology to foster collaboration. Teachers should actively train learn-
ers in how to collaborate together, and then find the appropriate tools [7]. Judd, Ken-
nedy and Cropper [8] also claim to have proved that this is so in their own research on 
the use of wikis for collaborative learning. It is due to the way in which the different 
learning activities are deployed by the teacher, including the right technological tools 
and the ways in which learners are expected to engage in the process, that collabora-
tion might happen, and not the technological tools alone, regardless of the potentials 
they may have [8]. Even so, as we can see in their conclusions [8], the learners were 
not sufficiently trained for collaboration, and consequently the indicators of coopera-
tion and collaboration among learners were very low. The vital importance of learn-
ers’ perceptions is also emphasized in Arandia and Fernández [9]. It is the students we 
have to convince in the first place, so we need to know what perceptions we need to 
cater for. 

Some researchers have provided insights into the importance of the ways in which 
learners perceive learning innovations. Concepts such as ‘Perceived Usefulness,’ that 
is how useful students perceive the tools to be, ‘Perceived Ease of Use,’ or the level 
of difficulty the students consider the tools to pose, and ‘Perceived Fit,’ or how ap-
propriate students think the tool is for the task at hand; all of these are considered to 
be key factors for technological innovation in learning environments 
[10,11,12,13,14,15]. Al-Busaidi and Al-Shihi [16] add the concept of ‘User Self-
Efficacy,’ defined as the judgment people make of their capabilities to succeed in 
certain performances. They claim that it is a major drive for the success of IT imple-
mentation [16]. There seems to be a close connection between ‘User Self-Efficacy’ 

                                                             
1 There is strong evidence that time is a crucial factor in the production of learning 

with new methodologies [17]. 



 

and ‘Perceived Usefulness,’ which are factors, together with ‘Perceived Ease of Use,’ 
that would help predict attitude, intention and actual use of IT [16]. 

Attitude is further influenced by learners’ ‘Experience with the Use of Technolo-
gy’ to be implemented [16] [18]; that is the previous experience the user has of using 
IT and the skills obtained from it. A technology-rich scenario with learners of a low 
technological profile would inhibit learning. Almost twenty years ago, Hillman, Wil-
lis and Gunawardena [19] claimed that "technologically-challenged" learners would 
have to overcome the difficulties with the specific technological interface to be im-
plemented as well if involvement in the learning process is to be expected. Facing a 
new tool, ‘Personal Innovativeness,’ that is the inclination to experiment with and use 
new technology regardless of the experience of others, is yet another trait we need to 
take into consideration [16] which may also have an influence on ‘Perceived Useful-
ness’ and ‘Perceived Ease of Use.’  

We can see empirical confirmation of the importance of these factors in Judd, 
Kennedy and Cropper [8] who consider that if they had made more emphasis on 
providing “support and familiarization” for learners to feel at ease using wikis, more 
collaboration could have arisen. This, we believe, would have changed students’ ‘Per-
ceived Usefulness,’ ‘Perceived Ease of Use,’ and ‘User Self Efficacy’ of the tools and 
the methodology at least, as well as enhancing students’ ‘Experience with the Use of 
Technology.’ Another example can be seen in Yuen and Yang [12]. ‘Perceived Use-
fulness,’ substantiated in the form of students' perceived learning, is also referred to as 
a major drive [12] in the context of an empirical study on the effectiveness of blog-
folios (blogs used as portfolios) for university students. They conclude that students’ 
level of comfort and self-regulation have a major influence on raising the level of 
overall interaction [12], and interaction, in turn, raises learners’ satisfaction with in-
struction and, thus, perceived learning [12]. 

We need to avoid being misled by the expectations raised by the ‘digital native’ 
construct. Selwyn [20] claims that the digital native is often portrayed as an “empow-
ered” individual who can not only use different tools at the same time, deploying a 
number of multi-tasking capabilities, but who is also an active agent of their own 
learning processes, ready to collaborate with others on common interests and tasks, 
and an autonomous, yet cooperative, individual. This seems to be, they claim, more 
social wishful thinking than reality. The definition of the digital native seems to be a 
description of what kind of future we want to have rather than the society the young 
are taking us into [20]. Making reference to research, the author claims that the reality 
of the digital native is, in most cases completely the opposite: a passive, individual 
user of media provided online [20]. There is evidence that young learners would not 
even expect or want to use IT inside the formal institutions of learning as they do at 
home [20]. Tay et al [5] claim that students’ inclination to adopt a passive, viewing 
role more than an active, participating role was confirmed in their research. The mere 
introduction of technology will not change this reality overnight. 

Furthermore, Zhang [21] admits that adult learners differ from other learners in 
how they commit themselves to something they know the goals of, especially if these 
are "realistic and important for them." He suggests that their positive results could 
have been different if the learners had not been committed adult learners [21]. This 



 

would, de facto, support the idea that if his learners had been adolescents, the results 
might have been different. 

3 The Influence of the Educational Context 

Area [22], in an analysis of the role of ICT in state schools in the Canary Islands 
through direct observation of schools concludes that the introduction of ICT in both 
primary and secondary schools has not meant any significant pedagogical change on 
the part of teachers. Changing the culture of a academic institutions is not easy, even 
though implementing ICT has come to be the leitmotif in most of the current debates 
happening among professionals. Authors like Paredes [23] believe that the implemen-
tation of any ICT innovation could bring uneasiness; it might break the harmony that 
may exist at the institution, it generates ambiguity, and it adds problems to the exist-
ing ones. The impulse to implement ICT led methodology should be preceded by the 
will to change the culture within the educational institution first [23], and, conse-
quently, it is only when ICT designs are fully integrated into the institution that quali-
ty implementations will arise. However, we have to bear in mind that innovation is 
not easily adopted. For Rogers [as cited in 17], only 15% of the population within an 
institution would easily adopt a technical innovation. The state ICT network has made 
access to technology easier, but it has so far been received as a new way of doing the 
same as before since teachers have, generally speaking, adapted available resources to 
traditional ways of teaching [22]. Important evidence of this reality is that the curricu-
lum planning process that academic institutions have to undertake every year (subject 
syllabuses, and other school documents) has not significantly changed with the wide-
spread introduction of technology [22]. It is only in small ad hoc innovations that we 
can see some changes in the teaching-learning process, but always in line with the 
methodology currently used by the teacher [22]. That is to say, the teacher who inno-
vates will do so regardless of the technology used [24]. 

As instances of the importance of the teaching environment at a school when de-
signing an ICT facility we can refer to work by Grant [7] on the use of wikis to foster 
collaboration among secondary school students and Wolpers et al [18]. Grant [7] 
claims that “while popular and academic writing valorises the potential of social 
software and wikis to usher in new forms of learning, there is a need to understand the 
realities of such software use in a real educational context.” In fact, although Grant’s 
research was based on an open Web 2.0 facility, she was asked to customize the wiki 
in such a way that students’ production was completely hidden and accessible only for 
authorized members of the educational institution for fear of “abusive or offensive 
posts” and/or authorship issues [7], thus leading to the platform becoming devoid, 
according to Grant [7], of “authentic, relevant and worthwhile practice.” Therefore, a 
potentially open tool was customized to turn it into a controlled, closed environment 
that would match a more traditional methodology. Wolpers et al [18], within their 



 

research on the use of Responsive Open Learning Environments in China,2 concluded 
that implementing an Open Learning Environment to become a Personal Learning 
Environment (PLE) is inevitably constrained by the "Confucian culture of China" 
[18], where the teacher is traditionally the centre of the teaching process without 
much learner involvement, not even within the context of the traditional classroom. 

Along the same lines, Karamanos and Gibbs [6] claim that although e-learning 
technology innovations have advanced well into academic institutions, the same can-
not be said about e-learning pedagogy3 which “still remains at innovator stage” since 
it has not reached the status of widespread usage by students nor teachers [6]; the 
same idea is also present in Paredes, [24]. When describing a theory and methodology 
for implementing change in education called the ‘Concerns Based Adoption Model’ 
[6], they claim that users undergo a series of stages of concern in the process of im-
plementation of an innovation. The first stage would be concerns unrelated to the 
innovation which would turn into self concerns (what the experience would be like for 
‘me,’ whether I can succeed), then into task concern (on the actual use of the innova-
tion) and finally to impact concerns (e.g. is the innovation really going to bring im-
provements?). Thus, they ascertain the importance of a change facilitator, an agent 
that would actively promote the innovation through interventions, that is actions to 
influence the individuals involved in the innovation. They claim that the Concerns 
Based Adoption Model includes five functions in the possible interventions: “devel-
oping and communicating a shared vision of change, planning and providing re-
sources, investing in professional learning, checking on progress and providing con-
tinuous assistance” [6]. 

The role played by educational institutions is also analyzed in Al-Busaidi and Al-
Shihi [16]. They have identified some organizational factors that would affect ‘Per-
ceived Usefulness’ and ‘Perceived Ease of Use.’ They mention several issues that are 

                                                             
2 They describe ROLEs as "characterized through their openness for new configura-

tions, contents and users and through their responsiveness to learners' activities in 
respect to learning goals" [18]. They designed an interconnected set of widget to be 
further on selected by the user depending on need on a host platform that would 
perform language learning tasks (displaying multimedia texts on a widget, and a 
dictionary on another, with a vocabulary training widget), all selected by the user 
[18]. 

3 Karamanos and Gibbs [6] make reference to the difference between e-learning tech-
nology and e-learning pedagogy, whereby the first would embody the technology 
used to deploy an e-learning instance; and the latter would cover the learning and 
teaching principles behind the e-learning instance. Gutiérrez-Colon Plana and 
Pladevall [25] also established a direct relationship between the methodology used 
by the teacher and the success of the technology used. For them, “the more the 
teacher knows how to use the virtual environment from a methodological point of 
view, the better the students feel in the classroom and therefore the better the 
teacher facilitates their learning process” [25]. Lorente-Guzman et al [26] also dis-
tinguish between technology and methodology when describing collaborative ways 
of working with students and the different technological stances used to substanti-
ate them. 



 

instructor-specific: ‘motivators,’ described as the capacity that an organization has to 
incentivize their members in terms of teaching awards, promotions or tenures, or or-
ganization support, in terms of senior managers supporting the instructors. But there 
are others that may be more universal, like technology alignment, or the seamless 
adaptation of technology to the curricula, that would obviously affect the instructors' 
Perceived Usefulness and Perceived Ease of Use, but would also have an obvious 
influence on the learners themselves. For Keengwe and Georgina (2011:367), faculty 
members may be reticent to learn the skills required to manage learning in an online 
context. So they suggest gradual integration, going from using technology in their 
classrooms before going into online instruction (ibid). In their article, they describe a 
course they implement at the Midwestern University called the Digital Course Train-
ing Workshop, aimed at assisting the faculty in the process of integrating online in-
struction into their teaching. They conclude that the teachers involved in the program 
improve their perceptions of their IT skills and, consequently, e-learning instances 
grew in numbers (ibid:377).  

4 Reservations about How Effective Web 2.0 is in Formal 
Learning 

Regarding the use of Web 2.0 as a learning tool to build PLEs, there is no clear, uni-
vocal opinion regarding its benefits in formal learning. Wang and Vásquez 
(2012:423) claim that there are some disadvantages to using Web 2.0 for learning, 
coming mainly from the lack of training on the part of the learner. For instance, in the 
case of blogs, learners may not use the right register or take the reader into account 
when they are writing. Regarding the issue of collaboration, it is claimed that learners 
need to be trained to be able to give "appropriate comments to their peers" (ibid:423), 
as we have also seen above. In fact, as shown in Fu, Yang and Huang (2012:8), there 
are a number of research publications that offer contradictory results regarding how 
effective blogs are as a means to foster learners’ participation. Panagiotidis 
(2012:435), in an article analyzing the advantages and disadvantages of PLEs, 
acknowledges the difficulties involved in their implementation. He mentions class 
management, authentication, and assessment tools as services which are very difficult 
to provide if you have decided to use a PLE. Another difficulty in such an open de-
sign is the existence of potential distractions for the learner that could hinder the pro-
cess of learning. As a way to balance the strengths of both systems, Panagiotidis sug-
gests (ibid) that both systems, LMS (Learning Management System) and PLEs, could 
be combined to give a better answer to formal contexts and informal learning.  

There is also a high percentage of teachers and learners who have a negative per-
ception of Web 2.0 as learning tool. Tu et al (2012) state that this negative perception 
comes from a lack of knowledge about the tools themselves, the consequent difficulty 
of learning to use different tools, having to visit different sites, and the authentication 
hassle. However, they consider this to be more a symptom of not understanding the 
actual networked learning paradigm, and the inappropriate integration of the different 
tools implemented (ibid:13), which is, precisely, one of the key issues for ICT im-



 

plementation in general at schools as we have mentioned above. They consider that 
the use of Web 2.0 in a formal learning context requires a shift into a more decentral-
ized learning mentality, both for teachers and students, where emphasis is put on the 
personal effort of learners and collaboration (ibid:18).4 In fact, evidence shows that, 
although technology provides a wide range of possibilities for learning, they will only 
materialize if the factors affecting the implementation are catered for.  

There is also a shortness of empirical studies as yet that could substantiate the po-
tential benefits of Web 2.0 for foreign or second language learning (Malhiwsky, 
2010:75). Regarding the scientific consistency of research related to Web 2.0, Wang 
and Vásquez (2012:419) stated that in the majority of studies accessed in their re-
search on the effectiveness of the use of Web 2.0 in second language learning, there 
was no theoretical framework taken into consideration: researchers either do not men-
tion it or “did not appear to have an obvious theoretical foundation.” This would ac-
count for a lack of well justified research on Web 2.0 (ibid:424). Only around nine 
percent would be related in some way to social constructivism, and none of them to 
connectivism. Most of the studies deal with higher education learners. Other weak-
nesses mentioned are the lack of in-depth insight on the issues explored, “technocen-
trism,” that is not regarding the pedagogical approach properly, and the absence of 
contextual variables in the parameters affecting the results (ibid:419-420). 

 

5 Current Considerations of Learning Management Systems  

LMS are still an innovation in secondary education as most students have never had 
an experience with e-learning, and this has a direct influence on the decisions taken at 
university level. Lorente-Guzman et al [26]5 claim that in Valencia only 32% of the 
secondary schools use some kind of learning platform, including Content Manage-
ment Systems. This is perceived as positive [26], but it is still far from becoming a 
mainstream concept. However, there is a drive that is already promoting their use, an 
example of which is the above mentioned study by Area [22]. Another instance is the 
project called EVAGD6 in the Canary Islands, which is an initiative with local gov-
ernment support to provide a slot in a common platform for any teacher in the Canary 
Islands who might need it. Another important factor is the widespread use of the LMS 
at university level all around the world [27], and, more specifically, at both universi-
ties in the Canary Islands. In Horizon Report [28], it is stated that learning analysis 

                                                             
4 As was also exemplified in Grant [7] above where we described the characteristics 

of learners. 
5 We have not found any similar study about the situation in the Canary Islands, the 

context for our own research project, but since the case in Valencia is in the same 
country and the schools included also belong to the state system, we argue that we 
could safely assume that the situation here is similar. 

6 http://www3.gobiernodecanarias.org/medusa/ecoescuela/proyectoevagd/ Last ac-
cessed March19th 2014. 



 

needs to include more data than those provided by LMS, assuming they are still a 
central part of instruction at university. For some authors [16] [29], LMS are still a 
means to enhance the learning process inside the classroom. 

What is more, although there are calls from both teachers and researchers to move 
forward from the LMS into more open technological designs [30,31], there are also 
many authors that still consider the LMS as a central ingredient of current and future 
relevant e-learning facilities [32,33]. Those authors that consider LMS to be outdated 
also suggest that they still have a role to play [30,31] [34,35]. There have also been 
efforts to integrate LMS into the more learner-centered concept of PLEs [31] [34]. 
We can see an instance of this in the use of Mahara, a learning portfolio facility that 
can be integrated in Moodle, or the conditional modules developed by the CICEI in 
the University of Las Palmas de Gran Canaria. 

6 Conclusions 

The learners we are aiming our teaching endeavors to are, therefore, a critical parame-
ter in the design of the IT model we intend to implement in out teaching context, if we 
expect to be able to predict if our model is capable of fostering learning. We need to 
move away from the popular digital native construct, and inquire into what the real 
profile of learners is. Notwithstanding the crucial importance of the actual learner we 
will cater for, we should not trivialise the underpinnings of the educational context we 
are to implement our model in, and, of course the assets and hazards of using the dif-
ferent IT formulations. Finally, and as the keystone to our model, we should place the 
methodology we consider to accommodate our learners needs and the peculiarities of 
our context best, and the IT model should follow suit, not underestimating any given 
formulation: from the most unconventional web 2.0 facility that explores the untread 
paths of active involvement, to the more mainstream, constrained LMS. Our model as 
teachers should parallel our design, scouting the desired frontiers having the above 
mentioned parameters in mind. 
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