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Abstract

The society of the early twenty-first century is characterized as the knowledge society. Schools
cannot afford to remain detached from the fast-moving changes that are taking place and have
therefore made innovation one of their main priorities. One of the most profound changes and
innovations experienced in the last few years concerns digital technologies. While knowledge
and mastery of digital tools and processes are guarantees of equity in the education system,
schools also have to face the challenge of making digital tools and applications available to all
their pupils without neglecting any aspect of their educational function. At the same time,
teachers must also involve themselves in the digital competences that are the unavoidable
landmarks of the education of today and of the future. As with other professions in other sectors,
being familiar with these digital tools and processes, mastering them and constantly updating
them are now components of the teaching profession.

When viewing these new learning environments from a general transformational perspective and
the technology-related teacher-training perspective, we need to bear in mind the following three
dimensions:

Firstly, both initial and continuous teaching training programs should largely focus on
developing the competences teachers need to use information and communication technologies
(ICTs) for teaching purposes. Continuous training should be organized around the teacher’s
autonomous learning but it should also incorporate a training and implementation strategy that is
based on work carried out by teams of teachers.

Secondly, the undeniable emergence of new codes and languages that have their origin in digital
technologies brings new ways of thinking and doing and new ways of learning and accessing

knowledge. It also means that teachers must be prepared to abide by a set of professional ethics
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and standards that require them to work individually and collectively to conceptualize the
educational role that should be played by digital technologies.

Thirdly, the signs of the times require us to think about creating teaching center models that
incorporate pedagogical innovations and open, flexible, creative, real and participatory digital
projects and in which digital technologies can be the best pretext for innovation and for
encouraging creativity in the classroom in order to introduce cross-disciplinary and
organizational changes and open up schools to the community. These digital projects should
make teachers question their individual roles, promote teamwork and involvement with others,
generate synergies with other departments and areas as well as other teaching centers and their
staff, and, finally, help to realize the dream of being “networked and web-based”.

Keywords: ICT, initial training, teaching staff, innovation, pedagogy, reflection

T'ypoanoe Mepemeynwt [[ypovimsipadosuy, PhD,

npenooasameinb Kageopvl meopuu u NPaKmuKy nepesooa,
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Amaee Cepoap Henecmuvipadosuu,

Pykosooumens Llenmpa ungpopmamuxu u 8614UCIUMENLHOU MEXHUKU,
Honemmammema Azaou TypkmeHCKULl HAYUOHATLHBIN UHCIIUMYI MUPOBBIX A3bIKOS,

Typkmenucman

POJIb UKT B PASPABOTKE UHHOBAIIMOHHOI'O 1
PE®JEKCHUBHOI'O ITPOP®UJIA B ITIOAT'OTOBKE INEJAT'OI'

AHHOTAIIUA

Oo6mectBo Hayana X XI Beka xapaktepusyercs kKak oomectBo 3HaHusl. LIIkombsr HEe MOTYT
MO3BOJIUTH CE€0€ OCTABATHCS B CTOPOHE OT MPOUCXOISAIINX OBICTPO MEHSIONTUXCS U3MEHEHUH 1
MMOATOMY CJEJIalIi MHHOBAIIUU OJHUM M3 CBOWX TJIABHBIX MpUopHuTeTOB. OTHO M3 Hanbosee
IyOOKUX M3MEHECHWI ¥ MHHOBAIIMHA, TPOU3O0IICAIINX 3a TTOCIICTHHE HECKOJIBKO JIET, KacaeTcs
U(GPOBBIX TEXHOJOTHI. XOTS 3HAHUE U BlaJicHHE ITU(POBBIMU MHCTPYMEHTAMHU U TMPOIECCaMU
SIBJISIFOTCSL TAPAHTHSIMU PABEHCTBA B CUCTEME 00pa30BaHUs, IIKOJIaM TAK)Ke MPUXOJIUTCS peliaTh
3a/auy cenaTh MU(POBbIE HHCTPYMEHTHI M MPUIIOKEHUS TOCTYITHBIMHU TSI BCEX CBOMX
YYCHUKOB, HE UTHOPUPYS MPH dTOM HH OJMH acTeKT cBoei oOpazoBarenbHON (GyHKIMH. B TO *%e

BpEMs YUUTCJIA JOJIKHBI TAKIKC 3aHUMATbCA I_II/I(I)pOBLIMI/I KOMIICTCHIUAMHA, KOTOPBIC SABJIAIOTCA
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HEN30eKHBIMU OpUEHTHpaMH 00pa30BaHus ceroHs u Oyayero. Kak u B cirydae ¢ ipyrumu
npodeccusMu B IPYTUX CEKTOpaxX, 3HAKOMCTBO C TUMHU IU(PPOBHIMH HHCTPYMEHTaAMH U
IpoLeccaMy, UX OCBOEHHE U MTOCTOSSHHOE OOHOBJIEHHUE TENEPh ABISAIOTCS KOMIIOHEHTaMU
npodeccun npenoaBaTess.

PaccmarpuBast 3TH HOBBIE YCIIOBHs 00y4eHUs ¢ 0011el TpaHCHOPMALMOHHON TOUKU 3pEHHUS U C
TOYKH 3PEHHUS MOJATOTOBKU YUUTENEH, CBA3aHHBIX C TEXHOJIIOTUSAMH, HAM HEOOX0AMMO UMETH B
BHJy CJIETYIOIME TPH ACITIEKTA!

Bo-nepBbIxX, IporpaMMsbl Kak Ha4yajabHOW, TAK U HENIPEPBIBHOM ME€arOrMYECKOM MOATOTOBKU
JIOJDKHBI B 3HAUUTENILHON CTETIeHH (POKYCHPOBATHCS HA PA3BUTUU KOMITETCHIIUN, HEOOXOAMMBIX
YUUTEISM JIJIs1 UCTIONTb30BaHMsI MH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHonoruii (UKT) B
yueOHBbIX 1enax. HenpepbiBHOE 00ydeHHEe JOMKHO OBITH OPTraHW30BaHO BOKPYT aBTOHOMHOTO
00y4YeHHs yUUTENs], HO OHO TAKXKE J0JKHO BKJIFOYATh CTPATErHI0 OOYUEHUS U pealn3alty,
OCHOBAHHYIO Ha paboTe, BBIMOIHAEMON KOMaHJaMH yUUTEICH.

Bo-BTOpBIX, HECOMHEHHOE TOSBJICHNE HOBBIX KOJIOB U SI3BIKOB, OEPYIIMX CBOE HAYaJO B
U(GPOBBIX TEXHOJIOTHUSIX, IPUHOCUT HOBbIE CIIOCOOBI MBIIIJICHUS U JICHCTBUI, a TaK’Ke HOBbIE
croco0bl 00yUYEHHS U 10CTyNa K 3HaHUSAM. DTO TaKKe 03HAYaeT, YTO YUUTENs JOJKHBI ObITh
TOTOBBI COOJIOAATH Pl MPO(HECCHOHAIBHBIX STHYECKUX HOPM U CTaHJApTOB, KOTOPHIE TPEOYIOT
OT HUX MHJUBUAYAJIbHON U KOJUIEKTUBHOM pabOThl HaJ KOHLENTyalu3anuei oopa3oBaTeabHON
POJU, KOTOPYIO AOJKHBI UTPpaTh HHU(POBBIE TEXHOJIOTHH.

B-TpeTbux, 3HaMeHUs BpeMeHH TPeOYIOT OT Hac 3aJyMaThCsl O CO3AaHUU MOAeIe yueOHbIX
LIEHTPOB, KOTOPbIE BKIIIOYAIOT MEAarorHuyeCKue MHHOBALIMU U OTKPBIThIE, THOKUE, TBOPUECKHUE,
peanbHbIe U COBMECTHBIE IIU(POBBIE MTPOEKTHI U B KOTOPBIX HU(POBBIE TEXHOJIOTHH MOTYT OBITH
JIYYIIMM MPEAJIOTOM JIsl HHHOBAIUMI U MOOLIPEHUS TBOPUYECTBA B KJIacce, YTOObI BHECTH
MEXIUCIUIUTMHAPHBIE U OPTaHU3al[MOHHbIE U3MEHEHHS U OTKPBITh ILIKOJIBI IS COOOIIECTRA.
OTH 1K(pOBbIE MPOESKTHI JOJKHBI 3aCTABUTh YUUTENEH 3ayMaThCs O CBOCH WHANBUIYATbHOM
POJIH, CIIOCOOCTBOBATH KOMAH/IHOM padoTe M B3aMMOACHUCTBHIO C APYTUMH, CO3/1aTh CHHEPTHIO C
OpyruMu (akyabTeTaMy U 00JIACTAMH, a TAKXKE C IPYTUMHU YYEOHBIMH LIEHTPaMH U UX
COTPY/ZHUKAaMH U, HAKOHEL], IOMOYb PEAJIM30BATh MEUTY O TOM, UTOOBI OBITh «CETEBBIMU U BEO-
TEXHOJIOTHUSIMMUY. -OCHOBaHHbBIN Ha'.

Karuesnle caoBa: KT, nayanbHas NOATr0TOBKA, II€arOrMUeCKU COCTaB, MHHOBAIIHMH,

Mearoruka, peaekcus.

Introduction
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Bearing in mind that technology can help to construct new environments, new perspectives and
different educational and cultural modalities, the knowledge society should discern how
technology affects the information society, the communication society, and the network society.
Some of the questions raised concern the need for new training environments that are in
accordance with the teacher’s profile; involve issues such as: who generates the contents?, how
will these contents be transmitted and evaluated?; and propose the generation of networks for
promoting collaborative and cooperative work.

In response to these questions, actions should be proposed that enable educators to become
technologically competent and allow the users of this instruction and training process to acquire
a set of skills, techniques, attitudes and habits that require the correct use of technological tools
and provide for a successful teacher-training process.

We live in a society in which technological change is the order of the day. Pupils are sensitized
to the world of technologies. Educators should therefore take advantage of this new source of
intrinsic motivation by using these technologies and incorporating them to develop activities that
encourage pupils to take an active part in their learning processes. This will increase the
possibility of promoting specific types of learning activities, enable the development of thinking
strategies, and construct significant types of learning that enable users to interact with each other
while also stimulating their personal activity level.

Using technologies enables information to be acquired, processed, stored and disseminated and
makes it possible to train individuals who can adapt to the new social challenges.

Teacher training should be geared towards reflections on processes that can lead to projects
aimed at promoting the pedagogical use of tools, resources, programs, services and environments
that enable technological tools to be made available at any moment.

The contents of teacher training programs should be related to teacher digital competence, the
role of teacher training centers, new professional profiles, the professionalization of teachers, and
the development of teachers’ professional careers.

We need to reflect on processes that may be considered high quality when considering the
pedagogical use of the tools, resources, programs, services and environments that readily
available technologies can provide us. Proposal should be drawn up whereby teacher training
programs and the digital competences these programs teach are directly related and are catalysts
for change and educational success.

The main aim of this article is to study and analyze the education process, particularly with
regard to the training of teachers. We also present the conclusions of the participatory diagnostic

process conducted by a group of national and international experts in this area.
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Key ideas, recommendations and proposals for the training of teachers

Key ideas

On education policy and initial teacher training
Today’s knowledge-generation process contains a mixture of shared learning and collaboration
that requires a balanced combination comprising a cognitive component, an emotional
component, and a large supply of social skills.
Bearing in mind that information is increasingly accessible thanks to the advent of ICTs, a
teaching profile that is based on the mere transmission of teaching content is now meaningless.
The teacher’s role is no longer to provide pupils with information but to guide them through the
process of searching and treating information so that they become responsible for actively and
experimentally constructing their own knowledge.
If we take into account society’s demand for the technological training of its teachers, the time
devoted to ICTs in the curricula of university teacher-training programs is insufficient.
Technological training must focus on the pedagogical application of digital tools rather than on
their use.
Below are just some of the essential competences teachers need in order to exercise their
profession in the twenty-first century:

1. Subject competence
. Teaching competence
. The ability to combine theory and practice
. Cooperation and collaboration
. Quality assurance

. Mobility

N N AW

. Leadership

8. Continuous learning
On change management
We need to understand and accept that the “map” of teaching and learning processes is not
exactly the real “territory” of the classroom or of each pupil. First and foremost, teachers should
have an open (which is not to say naive) attitude. They should be prepared to “explore” the
possibilities provided by technological tools for renewing their teaching and learning
environments, i.e. they should allow themselves to be surprised and should not have any pre-

judgements when meeting the challenges posed by technology.
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Secondly, rather than working alone, teachers should work in teams, sharing their classwork with
other teachers. Online technology-supported collaborative work can help enormously in this
area.

Thirdly, teachers should document what they do and share their innovations. We have excellent
professionals who innovate every day but who do not write down what they do.

Fourthly, we need to bear in mind and understand the contexts and the “mental maps” of our
teachers regarding innovation and change. Change management has more to do with fear and
emotion than with rational concerns.

And finally, we need a vision of innovation that gives us the opportunity to experiment and make
mistakes without becoming “paralyzed” or immobile. Learning from mistakes enables us to learn
and to progress.

On teachers’ skills development

Numerous studies have stressed the importance of developing skills to ensure that individuals
take part in the knowledge society of the twenty-first century (Ananiadou & Claro, 2009; Claro
et al., 2012; Pedro, 2006; Sanchez, Salinas, & Harris, 2011). These skills, usually termed “of the
twenty-first century” (Claro et al., 2012; Partnership for 21* Century Skills, 2014), go beyond
functional skills like knowing how to use a computer or different software. Although there are
different approaches regarding the nature of these skills, it is usually agreed that they involve
higher-level knowledge that is linked to creative activities as well as to innovation,
communication and collaboration, information management, problem solving, citizenship and
the ethical challenges that have become critical in digital environments (Ananiadou & Claro,
2009; Bennett, Maton, & Kervin, 2008; Claro et al., 2012; ISTE, 2014; Sanchez, Salinas,
Contreras, & Meyer, 2011).

For pupils to develop these skills, teachers must be able to master them and be capable of
teaching them. Studies on the knowledge and practices teachers need in order to teach these
skills are consistent with the importance given to teachers to make improvements in the
education systems (Barber & Mourshed, 2007; Darling-Hammond & Bransford, 2005; Twining,
Raffaghelli, Albion, & Knezek, 2013).

Numerous countries and organizations have developed standards aimed at improving teacher
performance. Some, including the ISTE Standards (formerly the NETS) for Teachers1 and the
UNESCO ICT Standards for Teachers (UNESCO 2011) incorporate the knowledge and practices
needed to help develop students’ twenty-first century skills.

UNESCO ICT Standards for Teachers
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Studies on incorporating digital technologies into teachers’ initial training are still quite rare

(Silva, 2014). According to Brun and Hinostroza (2011), ICTs are integrated into the curriculum
only in specific areas and are not cross-disciplinary. Moreover, ICT-related teacher competences
are present as specific objectives in less than half of thsyllabuses. According to the above
authors, the main problem for teachers in training appears to involve how they should integrate
ICTs into their future careers as teachers rather than learning how to use the ICTs themselves.
From a theoretical point of view, and by way of a framework for reflecting on the integration of
ICTs into learning environments, Mishra and Koehler (2009) provided a conceptualization of
ICTs that was based on a distinction proposed by Shulman (1986): pedagogical content
knowledge, which refers to the instructor’s content knowledge that is teachable. The
conceptualization proposed by Mishra and Koehler incorporates another type of knowledge:
knowledge of technology.

This concept of Technological Pedagogical Content Knowledge (TPACK) is illustrated by
Mishra and Koehler using three circles, one of which contains pedagogical knowledge, one of
which contains content knowledge, and the other contains technological knowledge, with
intersections between all three. The area of intersection between all three circles, i.e. all three
types of knowledge, is called TPACK. TPACK is a proposal for constructing a new type of
knowledge that is not normally available in training institutions and comprises content, pedagogy
and technology. It is a response to the question: What technology linked to what pedagogy can

help students to learn what content?
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TPACK has attracted growing interest among researchers and has begun to guide efforts to
integrate ICTs at various levels of education. Higher educational institutions conducted number

of experiments and they helped them to design courses and instruments for measuring TPACK.

anw the How to teach the subject
subject using technology?
Content
In a specificeducational
context
\\ f/"
A A
\\ /
"\_._’_/
Technology Pedagogy Know how
to teach
Know how to
use technology

On new proposals for ICTs in education

In an increasing number of countries, attention paid to topics such as “computational thinking”
and “programming” as part of the school curriculum is growing. This is reflected in the
introduction of new curriculum areas for “Computation”, “Computing” and “The Science of
Computation”, even in the first years of primary education (Berry, 2013). The new curriculum in
England, for example, states that: “A high-quality computing education equips pupils to use

computational thinking and creativity to understand and change the world.”2
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On challenges or barriers to the integration of ICTs in education

The integration of ICTs into education systems brings with it a series of challenges and barriers

Ist Order

that

The Institutional practices, available ICT structures, flexibility to make

institution | changes to the curriculum.

The Digital culture and personal ICT infrastructure.

student

2nd

Order

The Self-efficacy, attitudes towards ICTs, personal ICT infrastructure,

teacher |perceived incentives.

3rd
Order

The Knowledge of the contribution of ICTs to enrichment of learning
discipline | environments and resolution of learning or teaching nodes in the
teacher’s specific topic areas or subjects; the type of ICT to use
(hardware and software) and how to use them both inside and outside

the classroom.

institutions need to tackle as a whole (Zhao, 2002, Yung-Jo, 2012). These challenges and
barriers are summarized in the following table.

First-order barrier: the institution and the student. Like all institutions, schools and
universities have rules and traditions, a certain level of technological infrastructure, and support
services to enable it to be used. The challenge of integrating ICTs into their students’ education
means that institutions must introduce changes in their curricular structures, update their
technological infrastructure, and take other decisions that will directly affect their teachers and
students. These challenges, which are called “First-order barriers”, comprise the following
dimensions:

The “digital culture” of the institution, which is associated with its practices, regulations, and the
leadership displayed by its authorities. The recommended way to overcome this barrier is to

create an ICT integration project that incorporates objectives, ICT resources, indicators of
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integration, monitoring of progress, instruments for assessing students’ ICT skills, and
recognition of teachers’ time commitment and is supported within a significant theoretical
framework such as TPACK (Mishra and Koehler, 2009).

The technological infrastructure of the institution and the technical-pedagogical support
available for its academic staff. The technological infrastructure is an essential barrier to tackle
when integrating ICTs into an educational establishment. One of the first barriers identified
(NCES, 2000), it is associated with quality, quantity and availability of ICT resources at an
institution, particular for use in the classroom. Other barriers are the speed and efficiency with
which problems are prevented or corrected by the institution’s technical support staff.

Students’ “digital culture” has changed fundamentally in the last decade. The so-called “Digital
Natives” or “Learners of the New Millennium” (Pedro, 2006 and 2011; Prensky, 2009) have
acquired a basic layer of technological skills. However, recent studies have shown that although
students can operate mobile devices, social networks and videogames efficiently, this does not
necessarily mean that they are automatically able to use software for educational purposes.
Pedro (2006) suggests that when these technologies began to enter people’s homes, the ICT-
related competences of pupils started to outperform those of their teachers. This author also
suggests that we can expect a demand for greater variety and quality in the use of ICTs in
schools and universities, particularly with regard to the kind of ICT devices and services
available at schools, the frequency of their use, the range of possible teaching activities, the
opportunities for collaborative work and networking, and the standards of digital quality in terms
of interactivity and use of multimedia resources.

Second-order barrier: the teacher. This barrier is associated with the teachers themselves. It
refers to teachers’ attitudes towards using technologies in their teaching activities, their sense of
self-efficacy when using them in their classrooms, their perception of the effort needed to
prepare and teach a class using technology, and their opinion of how efficient this effort is for
achieving more or better learning and increasing motivation.

Third-order barrier: the discipline. Even when the institution has overcome the first two
barriers, it is still not certain that teachers will introduce ICTs into their teaching strategies
because each discipline presents its own specific challenges because of the role, advantages and
obstacles inherent in learning resources. The difficulty lies in how to justify the use of
technologies in a particular subject and how to respond clearly to the following questions: What
do these technologies contribute? Do they help to improve learning? Do they enrich the teaching

and learning environments? Do they need special support? Which software should be used? How
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can we evaluate learning when using technologies? Will the pupils be able to transfer these
practices and technologies to their future work environments?

Overcoming this disciplinary barrier is a long-term endeavour that requires institutional support.
Key elements in this endeavour are peer networks to identify practices by other teachers of
similar subjects who have successfully tested the use of technologies and can provide models for

their use in those subjects (OECD, 2011).

General recommendations

On initial teacher training institutions

In our current socio-technological context, one of the missions of initial and continuous teacher
training is to prepare for the inevitable superseding of teaching practices that are based on
the direct transmission of knowledge and a rigid organization of teachings, especially at the
secondary level where curriculums are overloaded with objectives and obligatory contents and
evaluation criteria are static. A specific objective of this training should be to provide knowledge
of the various types of educational applications (practice, simulations, tutorials, and games, etc.).
On innovation with technological support

The emphasis in current curriculums on the acquisition of competences requires further
interaction between pupils and teachers. Attending to a diverse range of pupils and meeting a
range of different needs leads to the individualization of learning experiences. Promoting skills
for collaboration and teamwork means that teachers have to organize, observe and support
teambuilding. Enabling students to reflect explain and contribute actively means that teachers
have to organize, observe and monitor student discussions, demonstrations and presentations.
Bringing teaching activities closer to real external situations means that teachers have to
propose activities that incorporate examples and real-world applications.

Incorporating digital technologies as a resource for teachers and an instrument that enables
students’ intellectual work is another of these important changes. This means that teaching can
definitely not be considered a static role that is “learned” finally. The predisposition to lifelong
learning that is today required of any educated person begins with the exercise of the
teaching function.

On teacher digital competence

Expressions such as “digital natives™ and “the Facebook generation” express a generational fact
that is associated with the familiarity young people have with technology. Many schoolchildren
have a large background of knowledge, experiences and digital skills, which are extensive

but rather unstructured and cannot be equated with digital competence because they do not
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guarantee that children and adolescents will learn and gain added value in their academic work
by using technology. As teachers observe every day, being born in a socio-technologically rich
context does not automatically imply that one is capable of working and studying in digital
environments profitably and efficiently. Frequently using messaging systems and participating in
social networks is not synonymous with mastering communication, while searching for
information and using office automation tools (often little more than simply copying and pasting)
is not the same as producing or managing knowledge.

For this reason, a leading and integral objective of promoting digital competence in
schoolchildren should be to enable them to moderately, judiciously and productively use
Internet resources and their available devices to manage their online identity and protect
themselves from security risks.

Digital competence can be understood as the set of knowledge, strategies and skills that
enable an individual to solve typical and emerging problems (i.e. those related to the future
and to the new situations being produced) associated with the digital world in relation to
communicating, selecting information and writing, etc., using a digital support.

Digital competence has an additional dimension that relates to the nature of the
technological systems and instruments as the object of knowledge. The intellectual activity
associated with programming teaches one to think in an abstract, logical and structured way,
fosters the development of an autonomous and innovative mentality, and helps to develop
“computational thinking”, i.e. the reasoning and intuition that helps learners to develop problem-
solving strategies. In some countries, “computational thinking” is gaining importance in

compulsory education.

Actions and proposals

ICTs provide an opportunity for changing and transforming education, improving teacher digital
competence, updating methodologies, and improving student learning. They should therefore be
viewed as an opportunity rather than a threat.

We need to draw up a map of educational innovation and create a research agency or institute for
pedagogical innovation that provides ITC support to schools (Living Edulab).

The technological and pedagogical maturity of schools should be evaluated and both teachers
and pupils should be provided with accreditation for their ITC competences.

Dialogue should be promoted between the business technology world and the educational
environment. The creation of an international event and meeting point for technological

innovation applied to education would also be interesting.
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The idea is not so much to install technology in the classrooms but to create a new model for
schools that incorporates the presence of technology. School management should be empowered
with digital competences and teachers should be given the opportunity to develop more efficient
teaching and learning processes with the aid of technology while ensuring that the processes
work better than when technology is not used.

School autonomy, integrated functioning, decentralized management, flexibility to adapt to the
changing needs of society, and the involvement of the school community are the organizational
principles that should govern the education system. School governance and educational
leadership should respond to these principles, to whose development digital technologies are
inherent. The actions of schoolteachers in both public and private teaching institutions should be
coherent with these principles.

A technological and pedagogical handbook (for What?, Who?, and How?) should collect and
systematize the various education-related technological solutions, identify technology sector
suppliers and companies that can offer these services, and outline emerging methodologies and
pedagogies related to the use of technology.

A systematic and comprehensive analysis of the most suitable teaching methods for working
with technology in the classroom should be drawn up.

An ICT Integration Plan should be drawn up from a pedagogical rather than a technological
perspective. While infrastructure should be considered in the development of this plan, the focus
should be on the quality and relevance of the use of technology for pedagogical purposes. The
plan should include progress indicators to monitor the effectiveness and impact of the strategies
adopted.

Diagnoses of the ICT culture prevailing at teaching centers should be made periodically. The
quality of the center’s infrastructure and services perceived by users should also be assessed,
with special regard to their pedagogical uses both inside and outside the classroom. Other aims
of these diagnoses would be to identify the challenges or barriers prevailing at the institution,
determine what strategies should be used to overcome them, and apply these strategies
Incorporation of ICTs in the classroom. The institutions that are the most advanced in their
incorporation of ICTs have been able to recognize and overcome numerous barriers to their
incorporation, including those related to infrastructure self-efficacy, etc., and to overcome what
is considered the most complex barrier, i.e. how to apply ICTs in a specific curricular area, in a

particular classroom context, and with a suitable pedagogical method.
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Peer networks. Links should be established and promoted between the teachers of different
institutions who work in similar contexts. The literature shows that an effective way to progress

is to work via horizontal channels with peers who share similar challenges and situations.
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