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Abstract

This study is part of a research project entitled: “Comparative study on the development of digital
competence under MiCompu.mx program” that was financed by the Mexican fund SEP-SEB
CONACYT 2013. The main purpose is to confirm whether in-service teachers’ self-perception on
Digital Competence (DC) may influence the use of Open Educational Resources (OER) in their
classrooms. A group of n=863 in-service teachers from elementary, high education and tertiary
education from various disciplines participated in a massive open online course (MOOC) training
course on Digital Competences. A 26-item validated questionnaire on DC and use of OER was
delivered to the participants of the MOOC course. Additionally, participant interviews and course
facilitator’'s weekly reports were also collected. Mixed methods research was used in this study,
presenting in his article a correlational analysis of DC and OER and the results of the interviews
conducted to teachers and principals. Scores in DC and OER were ordered into three levels of
performance: High, intermediate and low. Main results indicate that in-service teachers that
perceive themselves as digital experts can reach an intermediate level in the use of OER. The
main implication out of it is that teacher training programs in DC are required to prepare teachers
for the use of OER in class on a daily basis. This model will be double tested in a national wide
Project funded by the Secretary of Energy in Mexico: “Binational Laboratory for the smart
management of energy sustainability and technological training” (2016-2019).
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1.INTRODUCTION

During the years 2013 and 2014 a national program called MiCompu.Mx was developed by the
Secretary of Basic Education of Mexico (SEB) and the National Digital Evaluation Commission
(CEDN) to increase the digital inclusion, equity and quality of public school students. The program
was implemented in the Mexican states of Colima, Sonora and Tabasco with the delivery of 240,000
PCs to students in fifth and sixth grade of different school organizations. Among the program
objectives were: the use of the personal computer to improve the study conditions of children, the
improvement of teaching strategies, the strengthening of teachers academic groups, changes in
school management and reduction of the digital and social gaps between families and communities

(1]

As mentioned, this program was not to impact only the student population, but also the development
of digital competence in teachers. Digital Competence (DC) nowadays is essential for teachers’
construction of efficient knowledge for practice. DC is defined as the set of contents, skills, and
attitudes that are necessary to use Information and Communication Technologies (ICT) and digital
media in a critical, creative, and ethical ways. There is an increasing demand to learn digital skills in
Teacher Education because they are drivers of innovation. As a result of this innovation Open
Educational Resources (OER), as freely openly licensed media, play a central role in new
educational reforms.




This study is part of a research project entitled: “Comparative study on the development of digital
competence under MiCompu.mx program” that was financed by the Mexican fund SEP-SEB
CONACYT [2]. This research presents the results of part of that research project, specifically the
study of whether in-service teachers’ self-perception on Digital Competence (DC) may influence the
use of Open Educational Resources (OER) in their classrooms. This model will be double tested in
a national wide Project funded by the Secretary of Energy in Mexico: “Binational Laboratory for the
smart management of energy sustainability and technological training” (2016-2019).

2.THEORETICAL FRAMEWORK

Digital Competence (DC) nowadays is essential for teachers’ construction of efficient knowledge for
practice. DC is defined as the set of contents, skills, and attitudes that are necessary to use
Information and Communication Technologies (ICT) and digital media in a critical, creative, and
ethical ways. There is an increasing demand to learn digital skills in Teacher Education because they
are drivers of innovation. As a result of this innovation Open Educational Resources (OER), as freely
openly licensed media, play a central role in new educational reforms. The conceptual basis of the
work presented here is based on three components of teacher training: digital competence, OER and
open massive courses.

Digital competence involves the critical use of information and communication technologies (ICT)
and its development in teaching is becoming increasingly important. To address this term it is
necessary to differentiate its meanings between students and teachers. Gallardo-Echenique,
Marquis-Molias, Bullen & Strijbos [3] reviewed 127 articles published between 1991 and 2014,
finding that, despite the high digital confidence and skills of students, their digital competence can be
much lower than their "digital teachers". This has become interesting in European contexts,
especially to the new educational reform named "Promotion of Knowledge" in schools, where digital
competence is now the fifth core competence in all subjects at all levels, as well as the new
curriculum of teacher training in Norway [4]. In this sense, it can be stated that digital competences
can support teachers from adopting resources and technologies to its appropriation and innovation.

One of the materials that can support the work of digital competence, are the open educational
resources (OER). Open educational resources are digital materials which are characterized by an
open licensing, with the possibility (depending on the type of licensing), to use, reuse, adopt or
modify these materials, for use by teachers, researchers or students [5]. These materials give
possibilities for open access to knowledge and training. [6] and [7] have identified cases in Latin
America where OERs have been the engine for the generation of open practices, networks and
contributions for teacher training. Thus, the OER can contribute to the development of digital
competence and teacher training.

In this order, MOOCs have become a possibility for teacher training. [8] mention that there are many
massive open online courses worldwide and millions of subscriptions to them, however, not all
people have the possibility or the ability to know very well this tool, making it difficult to learn, which
is the main objective. In that sense, [9] say that not always the technology can be effective for
academic and educational performance, so it is important to know what is being done in order to
avoid errors in learning systems, and to make sure that students, teachers and researchers can be
benefited through these resources. [10] increase the chances of OER and online platforms with
mobile services tools and technological and electronic resources. Thus, in MOOCs, the increment of
technological resources is noted providing opportunities for teacher training and development of
digital competence.

3.METHODOLOGY

A group of n=863 in-service teachers from elementary, high education and tertiary education from
various disciplines participated in a MOOC training course on Digital Competences. This MOOC
was available to all teachers and principals that participated in the macro study in the three states
where the program MiCompu.Mx was implemented. A 26-item validated Likert type questionnaire on
DC and use of OER with two open questions was delivered to the participants of the MOOC course
(Cronbach Alpha=0.93). The questionnaire was divided in three parts: demographical information,
digital skills self-assessment and use of Open Educational Resources self-assessment.

Additionally, participant interviews and course facilitator’'s weekly reports were also collected. Mixed



methods research was used in this research. For the part of the study presented in this article,
descriptive statistical analysis for the 26 questions using SPSS v21. These results were triangled
with participant interviews after the transcripts were submitted to topical analysis of the qualitative
data based on the Grounded Theory Analysis [11]

4 RESULTS

Scores in DC and OER were ordered into three levels of performance: High, intermediate and low.
Table 1 shows the percentages of teachers who self-assessed them in each level of performance of
DC and OER.

Table 1. Levels of performance

Level of performance Description DC OER

Little DC knowledge limited to accessing and
Low retrieving information/ No use of OER, or 34.8% 67.5%
sporadic use in classroom

DC Knowledge focused on having access to

information but also communicating to others 62.1% 31.6%
/ OER regular use as supplementary tools to

ordinary teaching

Intermediate

Extensive DC knowledge so as to serve as

teaching problem solving / Extensive use of o o
: . 3.1% 0.9%

OER in classroom as the main resource for

teaching

High

On the other hand, when teachers were asked in the questionnaire about what they have learn in the
DC MOOC training course, a total of 332 topics were extracted and grouped in a three level category
where the main groups were: (1) improvement of classroom students’ learning (147; 44.27%): many
teachers indicated that being digitally literate would help them to boost their classroom students’
performance; (2) improvement of teaching strategies (139; 41.86%): some other teachers believed
that learning DC would improve their general pedagogical skills; and (3) improvement of teachers’
communication (46; 13.85%):

As far as the interviews, teachers reported that they were pleased to apply OER in their classes
understanding that it is a path to improve and innovate the process of teaching and learning. For
example, one participant commented that she begun to use the "Smart" technique in her classes,
reflecting on what she wants, why, who is involved and what tools are used. For others, focus was
put on knowledge acquisition about OER: the use, production, dissemination, characteristics, where
to find them and the correct use of information and open licenses. However, based on teacher’s
responses to the interview show some external factors that are affecting the possibility of performing
at a high level on DC knowledge and the use of OER.

These factors are grouped in three categories: training, infrastructure and management, as shown by
the following quotes:

*  We have struggled for performance with the (technological) equipment because we were not
provided with prior training [...] (Teacher)

* Training has not been entirely effective [...] just last week we had a second training throughout
the school year [...] (Teacher)

* The facilities are not very good. There are problems with (internet) connections, because the
devices themselves are good and they have good programs (Teacher)

* Every week teachers handle their lesson plans to me and | check that equipment is included
but | do not go to the classroom to observe how they use it. (Principal)



5.ANALYSIS AND CONCLUSIONS

Our results indicate that in-service teachers that acknowledge themselves as digital experts by using
technologies as tools to solve regular teaching problems are able to show intermediate levels on the
use of OER, limiting their use to occasional use as supplementary materials to regular teaching.
This is essentially important to be overpassed since it has been found by [3] that digital students
have a lower development of the digital competence than their teachers; thus teachers become role
models on this topic and such modelling need to be of a high performance.

As shown in Table 1, a small percentage of teachers identify themselves with a High performance
level in DC Knowledge (3.1%) and a smaller percentage in the same level in the use of OER (0.9%).
This could be related to external factors of training, infrastructure and management. It was found that
digital competence, including use of OER is not significantly developed due to lack of adequate
training, infrastructure and equipment in good condition and the management involvement in the
follow up of the implementation. About this last factor, management, teachers from some schools
reported that even when there are areas of opportunity in monitoring the use of the equipment and
the regulation of its use, the school principal of these schools have played an important role to
ensure the necessary conditions for full functioning of the project, such as access to internet,
furniture and security.

On the other hand, results show that training through the MOOC had a positive impact on the
perception that teachers have on their DC broken down to digital skills; especially to the skills related
to OER use (identify OER characteristics, identify OER potential in practice and design open
resources in different formats) and those skills related to solving information problems (communicate
learned content through technology and plan projects mediated by educational technology). When
comparing the results of the pre and post questionnaire, the perceptions of digital skills to solve
information problems improved 9% after the MOOC, while perceptions of OER use skills improved
24%. These results show how important training is and the empowerment that knowledge provides
to teachers. This is linked with what [6] and [7] have stated about the MOOC settings that use
OER, like the one provided to the participants of this study. These MOOC improve skills for the use
of information and communication technologies (ICT) with a direct implication for the Knowledge
Society. These teaching and learning experience, should promote settings where participants design
and develop their own resources, and share them with their pairs. MOOCs are appropriate spaces to
promote this culture of creating and sharing which may also lead to new scenarios of teacher
collaboration [12].

Teacher Education is key in the development of DC since teachers are perceived as an important
element in the implementation of changes by introducing ICT in classroom and the use of OER,
taking in consideration that not all the digital natives that enrol in schools are digital competent.
Training should take place constantly and should be provided by school authorities but also self-
imposed by teachers as a compromise to their profession, taking advantages of the numerous offer
available for MOOC [8]. In order to successfully implement the use of OER, teachers need to be
digitally competent and for that teacher education programs need to include the DC component in
order to systematically train teachers to make regular use of OER in their environments. Teachers
need to be prepared to use digital media such as videos, textbooks, audiobook or different software
programs as a teaching support materials and for that they need to be trained to be highly competent
in the use of technological devices or tools (computers, internet, and social media) as well technical
knowledge on digital tools for teaching, including mobile services tools as recommended by [10]. As
repeatedly mentioned in international reports such as the European Commission Report, 2013, this
study reaffirms the need of empathize ICT teaching training in order to support active teaching
practices in schools.

As of July 2016, a new research is being implemented under the “Binational Laboratory for the
Management of Intelligent Energy Sustainability and Technology Education” funded project. As part
of the project, 10 MOOC are being developed and implemented with OER in order to provide
knowledge to consumers and employees about energy sustainability. The results of this previous
project presented in this paper has served as a background to maximize the use of OER and MOOC
and to double test this model in the nationwide energy project funded by the Secretary of Energy in
Mexico from 2016 to 2019.
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