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Abstract

This paper proposes an approach to the concept of ICT-based innovation in schools, from the
perspective of the factors that facilitate the innovative use of ICT. To this end, a scale has been
developed and validated to identify these factors through the participation of 195 teachers from
16 schools considered by the Basque educational authorities as innovators in ICT. The results obtained
attest to the validity and reliability of both the scale and the 5 key factors that influence innovation in
technology-based teaching. This factor-based structure enables a holistic view of ICT innovation
in schools across 3 key areas: school context, teachers and the education authorities.

Keywords: Educational innovation, information and communications technology, educational poli-
cies.

Resumen

El presente articulo propone una aproximacion al concepto de escuela innovadora con TIC desde la
perspectiva de los factores que facilitan el uso innovador de las TIC. Con este objetivo se ha construido
y validado una escala para la identificacion de estos factores mediante la participacién de 195 docen-
tes de 16 centros educativos considerados por la administracién educativa vasca como innovadores en
TIC. Los resultados obtenidos informan de la validez y la fiabilidad de la escala, asi como de 5 factores
clave que condicionan la innovacién docente basada en la tecnologfa. Esta estructura factorial obtenida
permite tener una vision holistica de la innovacién con TIC en el entorno escolar a través de 3 agentes
clave: Contexto escolar, el profesorado y la administracion educativa.

Palabras clave: Innovacién educativa, tecnologfas de la informacion y la comunicacién, politicas
educativas.
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Introduction

For some years now there has
been intense scientific activity fo-
cusing on the impact of Informa-
tion and Communications Technol-
ogy on education systems and the
factors which facilitate or impede
said impact (Balanskat, Blamire, &
Kefala, 2006; BECTA, 2004;
BECTA, 2009; Cuban, 2001; Culp,
Hawkins, & Honey, 1999; Condie &
Munro, 2007; Drent & Meelis-
sen, 2008; Rudd et al., 2009; Zhao,
Pugh, & Sheldon, 2002). These
studies all agree that ICT tools may
have a significant influence on eve-
ryday school life. Consequently, a
balance must be struck between the
pedagogical and organisational as-
pects of the school environment.

The priority guidelines laid
down by diverse international or-
ganisations, such as the OECD and
the European Union, play an im-
portant role in helping to achieve
this balance, despite the fact that
they are patently business-oriented
(Paredes, 2010). Of the various ini-
tiatives carried out, those set in mo-
tion by the European Commission,
such as eEurope (2000, 2002) and
i2010 (2006), are of particular inter-
est. These programmes urge the na-
tional administrations of the mem-
ber states to implement policies and
initiatives in the field of education
aimed at ensuring the real, effective
integration of ICT through the pro-
vision of resources, teacher training
and the creation of digital educa-
tional material.

In response to these recom-
mendations, the Spanish authori-
ties established a number of differ-
ent policies and initiatives (Segura,
Candioti, & Medina Bravo, 2007),
ranging from the Info XXI (2000)
and educacion.es (2004) plans to
the current Avanza Plan (Spanish
Government, 2005, 2009). These
steps were designed with the aim of
generalising the use of ICT among
citizens, and in the educational
field, programmes such as Inter-
net en la Escuela y Internet en el
Aula (Internet at School and Inter-
net in the Classroom) have spear-
headed the drive to turn schools
into efficient, productive organi-
sations, match training with socie-
ty’s real needs and prepare students
for their future professional lives
(Area, 20006).

Within the educational field,
some headway has indeed been
made, mainly as regards the im-
provement of infrastructures, tech-
nology resources and teacher train-
ing, although the overall situation
is still a long way short of the ex-
pected results. Underlying the ma-
jority of these initiatives is the idea
that ICT has the potential to change
and improve education. However,
the implementation of these tech-
nology tools has had a limited im-
pact, mainly due to the imbalance
existing between investments and
benefits, teachers’ failure to change
their teaching practice when work-
ing with ICT and the rigidity of the
current education system (Correa &
Martinez-Arbelaiz, 2010).
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The emergence of initiatives
such as Escuela 2.0 (2009), which
aim to implement /:/ models based
on the concept “One Laptop per
Child”, may bring about a revolu-
tion in schools and classrooms. But
it is still too early to tell, especially
since their application is limited to a
specific educational stage and their
implementation is gradual.

In the case of the Autonomous
Region of the Basque Country, in
addition to the programme lkasys
(Etxeberria, Lukas, & Santiago,
2011), which focuses on compu-
ter-aided learning during primary
school, and the initiative related
to Escuela 2.0, most of the efforts
made in this area focus on the gen-
eralisation of schools labelled ICT
centres, based on the Technological
Maturity Model for Schools (Basque
Government Education Department,
2008). Schools of this kind pro-
vide all ICT-related activities with
a certain degree of coherence and
coordination, both as regards re-
source provision, training and the
creation of teaching material (Lo-
sada, Karrera, & Correa, 2011). The
model is based on the premise that
the incorporation of ICT into eve-
ryday school life is of vital impor-
tance and constitutes a new way of
thinking about the teaching-learning
process and school organisation - a
way of thinking that requires the in-
volvement of all stakeholders in the
community and which is based on
the idea of distributed intelligence
(Herrero & Brown, 2010). It is an
approach based on the concept of

the integrated learning community
(McClintock, 2007), which obliges
schools to become dynamic organ-
isations with a philosophy rooted
in the culture of collaboration and
consensus. The idea is to start with
a diagnosis of the current technol-
ogy situation, and then to use this
diagnosis to develop an ICT Action
Plan in order to mark out the path to
improvement.

What is clear is that educational
innovation through ICT will not be
achieved through administrative or-
ders, regardless of whether those or-
ders are passed down from the Euro-
pean, national or regional authorities.
It is teachers themselves who can
and must adapt and incorporate these
initiatives into their everyday prac-
tice. In Spain, this imposition based
on a discourse developed outside the
school environment has generated
difficulties in the administration’s ed-
ucational innovation plans and pro-
grammes (Bunes, Cdnovas, Ruiz, &
Lopez, 2009). And indeed, how is it
possible to change the way in which
schools operate unless teachers’ at-
titudes and opinions are taken into
account? (Tello & Aguadez, 2009).
Viewing each technological break-
through as the quintessence of ed-
ucational innovation is a mistake;
other variables must also be taken
into account, such as existing con-
text and culture, educational prac-
tices and relations, and the way those
involved conceive of teaching-learn-
ing processes (Sancho, 2008).

Thus, previous research (Bal-
anskat et al., 2006; De Pablos,
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Colas, & Gonzalez, 2010; Valverde,
Garrido, & Sosa, 2010) highlights
that the success of technology tools
(in the sense of their having a posi-
tive impact) does not depend exclu-
sively on the availability or absence
of individual factors, but rather on
the establishment of a dynamic
process involving factors related to
the teaching staff, the school and
the educational authorities.

In the study carried out by
Drent and Meelissen (2008), these
three areas are reorganised into a
set of two interacting factors and
levels. The results obtained show
that in addition to individual fac-
tors, other factors also play a key
role in prompting teachers to use
ICT in an innovative manner dur-
ing the teaching-learning process.

EXOGENOUS FACTORS

Personal characteristics

These factors can be divided into
two groups, depending on whether
their root causes are external or in-
ternal. For both teachers themselves
and the school in which they work,
the factors which facilitate innova-
tion with ICT can be either exoge-
nous or endogenous.

As shown in Figure 1, the
school plays an important role in
stimulating the endogenous factors
of the teaching staff and catalysing
exogenous elements such as col-
laboration with the school commu-
nity and relations with the educa-
tional authorities, in an attempt to
create an adequate working atmos-
phere in which teachers have both
the material and organisational re-
sources to ensure innovation with
ICT.

ENDOGENOUS FACTORS

ICT competence: Self-
confidence

—

Positive attitude:
commitment and initiative

-3
1]
-]
5]
=4
=

o
g
o,

Professional experience

Collaboration with
colleagues

[2A9] [00Y2S

Working climate l

Collaboration with Insut!.luonal view of ICT
Community and Pmnts
F““Ji“"u‘;'ﬁu".’algg,{ the Availahillty of ]

infrastructures and time

Figure 1. Network-based conceptual framework of the factors which influence the degree
of ICT impact. Adapted from Ely (1999), Mumtaz (2000), Drent and Meelissen (2008).
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The creation of these favoura-
ble conditions mediates the specific
combination of knowledge, skills
and attitudes which together make
up a teacher’s ICT competence, and
enable their involvement in inno-
vation with ICT. Within this frame-
work, schools play a key role and
are the driving force behind educa-
tional innovation.

One of the strategies used for
identifying these facilitating fac-
tors of ICT implementation, use
and innovation is the gathering of
views, opinions and attitudes to ICT
by means of questionnaires (Co-
rrea Gorospe & De Pablos Pons,
2009). In the study described below,
a scale was developed with the aim
of clearly identifying the facilitating
factors of innovation with ICT for
teaching staff. The development of
this scale was based on the results
of previous research (Balanskat et
al., 2006; De Pablos, Gonzalez, &
Gonzalez, 2008; De Pablos et al.,
2010; Drent & Meelissen, 2008).

Within this framework, the
study has two objectives:

— To identify the factors which fos-
ter innovation with ICT among
teachers in schools, through the
development of a scale and the
subsequent analysis of its psy-
chometric properties, such as va-
lidity and reliability.

— To compare the different types
of ICT innovation centres which
exist in the Autonomous Region
of the Basque Country, in rela-
tion to the factors identified.

Method
Participants

The population of this study
comprises those infant, primary and
secondary schools in the Autono-
mous Region of the Basque Coun-
try which are deemed to be innova-
tive in relation to their use of ICT.
In accordance with the approach
to educational innovation with ICT
outlined in previous studies (De Pa-
blos Pons & Jiménez Cortés, 2007,
p. 37), these school must have real-
istic, planned and verified propos-
als which bring about a significant
transformation of educational prac-
tice, and must use ICT as a means,
rather than as an end in itself.

In order to identify schools
meeting these criteria, experts in the
educational field were consulted and
two premises established: firstly that
the schools in question had to have
formally participated at one time or
another in calls issued by the educa-
tion authority in relation to innova-
tion with ICT, and secondly, that the
impact on the everyday life of the
school community had to be posi-
tive; in other words, a clear trans-
formation must have taken place in
the school culture. Based on this in-
cidental sample, a list of 63 inno-
vative schools was drawn up, thus
clearly identifying the target popu-
lation of this study.

Based on this list, 16 schools
from the Autonomous Region of the
Basque Country finally took part
in the study. All are currently im-
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mersed in some kind of initiative or
innovation project related to Infor-
mation and Communications Tech-
nology, through public calls for sub-
sidy applications. Seven schools
are considered by the educational
authority to be ICT Centres, since
they are currently involved in the
Technological Maturity Model for
Schools proposed by the Basque
Government. The 9 remaining
schools are formally participating
in some kind of initiative linked to
innovative uses of ICT. For the pur-
poses of this study, these schools are
referred to as Non ICT Centres.

A review of different national
and international studies carried out

Table 1

by Area (2005) supports the selec-
tion of these schools as ICT innova-
tors, since they show that the suc-
cess of incorporating ICT is based
on a combination of variables linked
to educational policy, economics,
infrastructure, culture and organisa-
tion/curriculum. In this sense, the
Basque education authority encour-
ages the efficient incorporation of
ICT by demanding that any school
requiring additional infrastructures
or material or human resources must
commit to accepting the help and
advice of external support teams.
To this end, the school must pro-
mote and implement an institutional
project which fosters and guarantees

Descriptive Statistics of the Sample in Terms of Frequencies and Percentages

Type of school
Total
ICT centre Non ICT centre
Freq. % Freq. % Freq. %
Sex Men 71 36.4 38 34.5 33 38.8
¢ Women 124 63.6 72 65.5 52 61.2
21-30 27 13.8 14 12.7 13 153
A 31-40 28 14.4 15 13.6 13 15.3
&e 41-50 106 544 | 66 600 | 40  47.1
51-60 34 17.4 15 13.6 19 22.4
Infantil 48 24.6 32 29.1 16 18.8
Educational level Primaria 78 40.0 37 33.6 41 48.2
Secundaria 69 354 41 37.3 28 329
Teachi . 0-10 39 20.0 21 19.1 18 21.2
cac “(‘g e"p)e“e“ce 11-20 2 267 | 31 282 | 21 247
years >20 104 533 | 58 527 | 46 541
Total 195 100.0 110 56.4 85 43.6
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educational innovation with ICT,
while at the same time acting as the
foundation for a school climate con-
ducive to the generalised use of new
technologies.

From the 16 participating
schools, a total sample group of
195 teachers (Table 1) took part in
the study. The mean age was 42.65,
with a standard deviation of 9.05.
Participating teachers were evenly
divided in relation to the different
educational stages in which they
worked, with 24.6 percent being in-
fant teachers, 40 percent primary
teachers and 35.4 percent secondary
school teachers. The sample group
encompassed teachers with a wide
variety of different teaching experi-
ence, ranging from newly qualified
teachers (less than two years’ expe-
rience) to veterans (35 years in the
profession). 110 teachers worked in
ICT centres while the remaining 85
worked in Non ICT centres.

Procedure

Each of the 63 recommended
schools was sent a questionnaire
developed ad hoc for this study. As
mentioned above, 195 completed
questionnaires were received from
16 different schools, representing
around 25% of the total school pop-
ulation targeted. The data provided
were analysed using version 17 of
the SPSS statistical software pack-
age.
First of all, the questionnaire’s
statistical guarantees were studied.
The item-total correlation of the di-

mension was analysed in order to
eliminate those items with a cor-
relation coefficient of below 0.2.
Also, the reliability of the scale was
analysed using the Cronbach’s Al-
pha test. A data collection instru-
ment is only reliable, and there-
fore valid, when it really measures
that for which it was created. The
test was applied to the scale in or-
der to statistically prove that the
items assessed or diagnosed the
true situation regarding the differ-
ent constructs being studied. This
statistic is one of the most com-
monly used coefficients for deter-
mining whether or not a scale is re-
liable, and consequently, whether
or not it is internally consistent.
Next, a factor analysis of principal
components was conducted in order
to determine the internal structure
of the questionnaire. However, be-
fore carrying out the analysis, and
as a prior statistical requisite which
guarantees correct application, a se-
ries of other tests were performed.
Firstly, Bartlett’s test of sphericity,
which is used to test the hypoth-
esis that the correlation matrix ob-
tained is not an identity matrix; in
other words, that significant inter-
relations exist between the items
that justify the factor analysis. Sec-
ondly, the KMO (Kaiser-Mayer-
Olkin) index, which measures sam-
pling adequacy (data suitability) in
order to carry out the factor analy-
sis. And finally, the reliability of
the factors extracted from the ques-
tionnaire was analysed, both indi-
vidually and together.
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During a second analysis stage,
the data collected by the question-
naire were used to identify the char-
acteristic elements which foster
innovation with ICT in the inno-
vative schools studied. A descrip-
tive analysis was carried out of the
items which make up the construct
of each factor, through the means.
Also, an inferential analysis was
conducted by comparing the means
of the questionnaire factors in rela-
tion to sex, age, educational level,
years of teaching experience and
type of centre. To this end, the T-
student test was used in all the vari-
ables for independent samples, with
the exception of educational level,
in which a single-factor analysis of
variance (ANOVA) was used.

Measures

The Scale of Factors which
Joster Innovation with ICT among
school teachers (SFIICT), devel-
oped during the course of the study,
was constructed ad hoc in various
stages, based on an operational def-
inition of the construct Innovative
School in ICT and a series of sup-
porting indicators. This question-
naire aims to establish the factors
themselves and the degree of inten-
sity with which they act as both in-
ternal and external forces prompting
teachers to use and innovate with
ICT in those schools which have a
true identity and transformative cul-
ture thanks to new technologies.

To this end, 25 items were ini-
tially established to measure dif-

ferent factors. The majority were
extracted and adapted from two di-
mensions of the Subjective Wellbe-
ing Scale developed by the Edu-
cational Research, Assessment and
Technology Group at the Univer-
sity of Seville (De Pablos et al.,
2008). With the aim of strengthen-
ing the validity of the item contents,
they were evaluated by three judges
and the feedback used to reduce the
items.

Thus, apart from a series of de-
scriptive professional data, such as
age and sex, years of teaching expe-
rience, educational level and type of
school (ICT or non ICT centre), the
questionnaire comprises 21 items,
to which participants respond on a
five-point Likert-type assessment
scale. The five response options are
as follows: 1 =1 totally disagree;
2 =1 disagree; 3 = I neither agree
nor disagree; 4 = I agree; and 5 =1
totally agree. In short, the teachers
completing the questionnaire were
asked to indicate the extent to which
they agreed or disagreed with the
different statements.

Results

The results obtained in the sta-
tistical tests applied to the question-
naire attest to its internal consist-
ency and construct validity. None
of the items were eliminated as a
result of low discriminatory power
or low correlation with the dimen-
sion as a whole. A Cronbach’s alpha
of .843 was obtained in the dimen-
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Table 2

Matrix of Factors Extracted by Varimax Rotation and Factor Loadings of the Items

F1 F2 F3 F4 F5

fiem EXM PROR SOA CACT IV

I use ICT because that is what is established in the school’s

Educational and Curricular Plan. .664
T use ICT because it is a requisite for the school to receive
resources and infrastructures. 799
I use ICT to respond to the demands of the education au-
thority. .825
I use ICT because it is my duty and responsibility as a
teacher. 516
I use ICT because it makes my work easier. .605
I use ICT in response to a personal challenge to better my-
self. .651
T use ICT because it is necessary for my students. .638
T use ICT because I enjoy it. .596
I use ICT because it breaks the monotony of my work and
helps me not to get bored in class. .566
I use ICT because it provides me with a certain degree of
professional recognition at my school. 736
Iuse ICT because it helps me gain a greater degree of social
acceptance in my environment. 815
I use ICT because it provides me with certain material priv-
ileges and other work-related benefits. .667
If a school fosters initiative, creativity and professional
commitment among its staff, this encourages ICT use. 185
A stimulating working environment which is open to inno-
vation, fosters ICT use in schools. .632
The fluid, fruitful relations between teachers, students and
parents at my school encourages me to use ICT. 7138
Fluid communications and interaction between teachers
fosters ICT use. 778

The atmosphere of trust and respect in my school, the free-
dom I feel to say what I think and feel about the things

we do, encourages me to use ICT. 573
The pride I feel about working at my school encourages me
to use ICT. .548
The school’s assessment of my professional abilities en-
courages me to use ICT. .543
Viewing innovation with ICT as an important value in the
school encourages me to use ICT. .853
The pride I feel at having carried out many joint projects
with ICT encourages me to use ICT. 187
% of variance explained = 60.37 527 13.09 856 2558 6.89
Cronbach’s alpha o = 811 703 742 801 772
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sional structure reliability analysis
and this result was not found to be
significantly improved by the elimi-
nation of any of the items from the
scale. Bartlett’s test of sphericity
(p = .000) and the Kaiser-Mayer-
Olkin sampling adequacy meas-
ure (.755) were found to be suitable
when analysing the factorial struc-
ture of the scale using the Varimax
with Kaiser Normalisation method
for the principal component analy-
sis. Table 2 shows a summary of the
matrix of factors extracted, includ-
ing the statistical reliability of each
one.

The principal component factor
analysis identified five underlying
factors in the questionnaire, with a
total explained variance of 60.37%.
Each of the factors identified is de-
scribed below.

— Factor 1. Extrinsic motivations:
The items of this factor, as they
are formulated, tell us about the
external reasons which prompt
and, sometimes, force teachers to
use and innovate with ICT. Both
the school itself and the educa-
tion authority may be elements
which foster innovation with
ICT. In this sense, the provision
of infrastructures and technologi-
cal resources is often dependent
on the school’s participation in
projects designed to renew ICT-
mediated teaching-learning proc-
esses. This influences teachers’
involvement in ICT innovation.
A high level of reliability was
obtained in this subscale with

these three items (Cronbach’s al-
pha = .811).

Factor 2. Professional responsi-
bility: The six items of this factor
reflect certain ways of looking
at ICT and its impact on teach-
ing practice. ICT is viewed as
an element which facilitates the
teaching process and is vital to
the learning process, an attitude
which considers the incorpora-
tion of ICT into educational prac-
tice as the duty of all teachers,
and a challenge which must be
met and overcome. It may also be
a means of shaking teachers up,
breaking old moulds and habits.
But for this to be the case, teach-
ers must feel some kind of emo-
tional link with ICT. The sub-
scale which assesses this factor
has a Cronbach’s alpha = .703.
Factor 3. Social assessment: The
first item of this factor covers the
content of the whole category,
since the achievement of profes-
sional recognition both within
and outside the school is a vari-
able for teachers’ commitment to
innovation with ICT. The educa-
tional community is very recep-
tive to ICT, ensuring that teachers
who use and innovate with tech-
nology enjoy a greater degree of
social acceptance. As a result,
on many occasions this situation
gives rise to certain work-related
benefits and material privileges.
The three items which make up
this subscale have a reliability
level of alpha = .742.
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— Factor 4. Creative atmosphere
and climate of trust: The school
must be receptive to innovation
and should encourage teachers’
initiatives in this field, along with
their creativity and professional
commitment. To this end, teach-
ing should take place in a con-
text conducive to innovation with
ICT, through the fostering of sat-
isfactory, transparent and loyal
relationships between the dif-
ferent educational stakeholders.
This enables teachers to say what
they think in relation to what is
going on around them, and this
atmosphere of reflection and
pride about working in a school
with this identity and culture is
a key part of the success of in-
novation with ICT. The six items
of this factor together make up
one of the most numerous sub-
scales which explains 25.78% of
the total variance. Its factor load-
ings are high, as is its reliability
(Cronbach’s alpha = .801).

— Factor 5. Innovation as a value.
The three items which make up
this subscale refer to a school
in which innovation with ICT is
present both implicitly and ex-
plicitly. It is present implicitly
because competent teachers who
make an effort in this sense are
acknowledged and valued, and it
is present explicitly because col-
laborative work on projects is
encouraged and fostered within
the school. This subscale has a
mid-level reliability index (Cron-
bach’s alpha = .772).

Pearson’s correlations tests were
also carried out between the factors
which make up the questionnaire.
The data obtained from the means
of the items of each factor provide
information regarding the construct
validity and indicate that all five
factors contribute to measuring the
dimensions of the construct on inno-
vation with ICT in schools. In short,
positive and significant (p < .01)
correlations were observed between
the factors and higher correlations
were found in the “Extrinsic mo-
tivations” factor in relation to the
subscales “Innovation as a value”
(r = .435) and “Social assessment”
(r=.401).

After verifying the statistical
guarantees of the questionnaire, the
results obtained in relation to the set
of factors which together foster in-
novation with ICT in schools were
analysed. The responses obtained
from teachers working in schools
considered innovation centres with
ICT reveal the importance of the
factors extracted, since the mean of
the item values was higher than the
mid-point of the assessment scale
provided (5-point scale).

As shown in Table 3, the factors
which most influence innovation in
ICT are Creative atmosphere and
climate of trust and Professional
responsibility, with means of 3.43
and 3.28 respectively. On the other
hand, the factors which least influ-
ence innovation with ICT are Social
assessment, with a mean of 2.74
and Extrinsic motivations, with a
mean of 2.8.
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Table 3

Differences between the Means for Factors which Foster Innovation with ICT in
Accordance with Type of Centre

F1 F2 F3 F4 F5
EXM PROR SOA CACT v
TOTAL Mean  2.80 328 274 3.43 3.13
N = 195 sd 98859 70092 89594 68132  .80683
Mean  3.02 3.42 2.87 3.59 325
ICT centres sd 106015 66806 93519 58899 79714
N =110 Sig. KKK ET S * KKK *
Mean  2.51 3.10 2.57 322 2.98
No ICT centres sd 80444 70392 81621 73590  .79998
N=285 Sig. KKK TS * KKK *

Note: * p<.05, ** p<.0l, *** p<.001. EXM = Extrinsic motivations; PROR = Professional re-
sponsibility; SOA = Social assessment; CACT = Creative atmosphere and climate of trust; IV = Inno-
vation as a value.

Table 4

Differences between the Means for Factors which Foster Innovation with ICT in
Accordance with Educational Stage

F1 F2 F3 F4 F5
EXM PROR SOA CACT v
Mean 2.85 3.09 2.71 3.55 2.94
Infant sd .88848 70874 77681 .55984 86523
N=48 Sig. * _ _ kkok *
) Mean 2.46 3.30 2.59 3.59 3.06
Primary sd .89124 .59139 96278 73590 67828
N=78 Sig. * _ _ kkok *
Mean 3.14 3.39 2.94 3.15 3.35
Secondary sd 1.04538 78693 86937 81687 .86022
N=69 Sig. * _ _ Kok *

Note: *p <.05, ** p<.0l, *** p<.001. EXM = Extrinsic motivations; PROR = Professional re-
sponsibility; SOA = Social assessment; CACT = Creative atmosphere and climate of trust; IV = Inno-
vation as a value.
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To validate the scale, a series
of mean comparisons were carried
out in relation to sex, type of cen-
tre, years of experience and educa-
tional stage. No statistically signif-
icant differences were observed in
relation to participants’ sex. Diverse
cut-off points were established in
relation to years of experience and
age, with no significant differences
being found.

However, the results (Table 3)
do indicate significant differences
in relation to the type of ICT in-
novation centres in the Autono-
mous Region of the Basque Coun-
try, with teachers working at ICT
centres scoring higher in the mean
for all factors; Extrinsic motivations
(t =-3,728; p = .004), Professional
responsibility (t = -3,283; p =.001),
Social assessment (t = -2,378;
p = .018), Creative atmosphere
and climate of trust (t = —3,955;
p =.000) and Innovation as a value
(t=-2,265; p = .025).

The means obtained for each
educational stage (Table 4) reveal
differences between the factors fa-
cilitating educational innovation.
An analysis of variance (ANOVA)
identified those factors with sta-
tistically significant differences of
over alpha = .05 in accordance with
educational stage. In this sense,
the scores for the factors Extrin-
sic motivations [F(2,192) = 9.468,
p = .000], Creative atmosphere and
climate of trust [F(2,192) = 9.538,
p = .000] and Innovation as a value
[F(2,192) = 4.254, p = .016] were
found to be significantly different.

With the aim of exploring the
exact nature of the differences ob-
served between the different educa-
tional stages, Tukey’s HSD test was
conducted. These comparisons be-
tween infant, primary and second-
ary school stages were only applied
to factors found to be statistically
significant. As shown in Table 5,
extremely significant differences
were observed in Factor 1 between
the scores obtained by primary and
secondary school teachers.

Secondary school teachers rated
extrinsic motivations much higher
when assessing the promotion of in-
novation with ICT. Also, in Factor 4
(Creative atmosphere and climate of
trust), the results indicate that sec-
ondary school teachers attach less
importance to a creative atmosphere
and climate of trust when assessing
the promotion of innovation with
ICT. This difference is very signifi-
cant in relation to infant school, and
extremely significant in relation to
primary school. Finally, in Factor 5,
innovation as a value is considered
more firmly in secondary schools
as a driving force behind innovation
with ICT, in comparison with infant
schools. The difference observed
between the means obtained was
statistically significant.

Discussion

The study presented here had a
twofold objective. Firstly, it aimed
to develop a scale for identifying the
factors which foster innovation with
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Table 5
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Differences between Educational Stages in Factors which Foster Innovation with ICT

Confidence interval
@ ) at 95 %
Dimension | Educational  Educational di flfv[ can gtapdgrd Sig.

stage stage 1fferences eviation Lower Upper

limit limit
Infant Primary 1.15705 52177 071 -.0754 2.3895
Secondary —-.87862 53458 230 | -2.1413 3841
F1 Prima Infant —-1.15705 52177 071 | -2.3895 0754
EXM Y Secondary  —2.03567*** 47005 .000 -3.146 -.9254
Secondar Infant .87862 53458 230 -.3841 2.1413
y Primary 2.03567**%* 47005 .000 9254 3.1460
Infant Primary -.25160 71896 935 | —1.9498 1.4466
Secondary 2.39946%* 73660  .004 .6596 4.1393
F4 Prima Infant 25160 71896 935 | —1.4466 1.9498
CACT Y Secondary  -2.65106%** 64770  .000 1.1212 4.1809
Secondar Infant —2.49946%* 73660 .004 | —4.1393 —.6596
Y Primary -2.65106*** 64770  .000 | —4.1809 -1.1212
Infant Primary -.33333 43677 726 | -1.3650 .6983
Secondary  -1.21014* 44749 020 | -2.2671 —.1532
F5 Prima Infant .33333 43677 726 -.6983 1.3650
v Y Secondary -.87681 39348 .069 | —1.8062 0526
Secondar Infant 1.21014* 44749 020 1532 2.2671
y Primary .87681 39348 .069 -.0526 1.8062

* p<.05 **¥ p<.01, ** p<.00l. EXM = Extrinsic motivations; CACT = Creative atmosphere

and climate of trust; IV = Innovation as a value.

ICT among school teachers, and to
determine its statistical validity and
reliability. And secondly, it aimed to
carry out an in-depth analysis of the
situation in the Autonomous Region
of the Basque Country by compar-
ing different types of ICT innova-
tion centres in relation to the factors
identified during the study.

In relation to the first objective,
the results obtained during the con-
struction and validation of the Scale
of Factors which foster Innovation
with ICT among school teachers
(SFIICT) were satisfactory. Accord-
ing to the reliability coefficients
obtained for both the scale on the
whole and each of its dimensions,
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the instrument was found to be a
reliable tool for measuring the fac-
tors which influence the promotion
of ICT innovation among teachers.
Based on the responses of teachers
working in schools considered to be
particularly innovative in the field
of ICT, the study analyses the fac-
tors underlying their success.

In this sense, the factor-based
structure obtained coincides with
the theoretical model of the factors
which influence innovation with
ICT outlined in the introduction to
this paper. The construct validity
obtained provides information re-
garding the different forces which

influence in some way how teachers
react to and use ICT. Both internal
and external, outside elements are
capable of fostering innovation with
ICT in schools. The high scores ob-
tained in all the factors, along with
the significant, positive correlations
observed between them, indicate
that they do indeed measure the dif-
ferent aspects of the ICT innovation
school construct.

The factor-based structure ob-
tained in the study enables a holis-
tic vision (Figure 2) of innovation
with ICT in the school environment,
uniting three key elements which
interrelate with the principal com-

Figure 2. Key elements underlying innovation with ICT in schools, in relation to the factors

of the SFIICT scale.
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ponents of the scale: the school con-
text, the teaching staff who work
there and the educational authority
which governs it.

The first key element focuses
on the educational institution from
the perspective of an efficient or-
ganisation of technological and hu-
man factors. In order to achieve this
efficient organisation, the right at-
mosphere and climate must first be
established. The school’s effort to
stimulate initiative, creativity and
professional commitment should be
evident to its teaching staff. Teach-
ers should feel valued by the insti-
tution, and should have the sense
that their opinions are taken into
consideration, especially when they
become involved in innovative col-
laborative projects. It is clear that
professional recognition for this
kind of activity is an important fac-
tor in promoting innovation within
schools; said recognition may be
expressed through reduced teaching
hours for staff members involved in
the project or the earmarking of cer-
tain economic and technological re-
sources.

Also, in addition to the assig-
nation of certain work-related and
material benefits, the school should
strive to ensure a firm relational
framework and fluid interactions be-
tween the various educational stake-
holders, based always on trust and
respect. Innovation should be con-
sidered a value in the school, a char-
acteristic which sets it apart from
the rest. In this sense, innovation
with ICT requires the establishment

of communications channels and
opportunities for thought, reflec-
tion and collaboration in schools, in
order to foster the effective and ef-
ficient engagement of the teaching
staff, management team and fami-
lies. To this end, it is vital that the
school express and reflect this ICT
innovation-oriented philosophy in
its Education Plan and Syllabuses.
However, an adequate school
context alone is not enough to en-
sure innovation with ICT. From
their hypothetical distance, educa-
tion authorities also play a key role
and have much to offer. This second
key element interacts with the first
one in a number of basic aspects,
such as the provision of resources
and infrastructures, teaching train-
ing and guidance and counselling.
As Somekh (2004) so rightly says,
it is time to stop trying to introduce
ICT into the current education sys-
tem in a superficial way, and to start
tackling the subliminal processes of
institutional resistance which have,
until now, successfully managed to
curtail its transformative power.
Thus, the basic objective of the
education authority should be to
avoid overburdening those teach-
ers and schools which set in mo-
tion innovative ICT projects, since
this may end up generating a hostile
attitude to technology by those in-
volved, and may seriously impede
any future ICT-related initiatives.
The final key element to bear in
mind are the teachers themselves,
who are the key figures and direct
executers of any educational in-
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novation in the classroom. Certain
beliefs and attitudes among teach-
ers in relation to ICT and its im-
plementation in teaching-learning
processes foster innovation in this
field. Professional responsibility
based on a positive, practical view
of ICT as a helpful tool in the class-
room fosters innovation, providing
of course that teachers do not go to
the other extreme and start view-
ing each new technological break-
through (especially those related to
information processing) as the ul-
timate answer to the problems of
school-based teaching and learning
(Sancho, 1994).

In relation to possible improve-
ments to the scale, future studies
would do well to consider its main
limitation. It is clear that a core el-
ement exists which fosters inno-
vation with ICT: teachers’ level of
technological competence. A school
will have a hard time innovat-
ing with ICT if its staff lack the
skills required to use and imple-
ment it. Based on the intrinsic and
extrinsic motivation elements ana-
lysed above, ICT-based innovation
projects must provide basic train-
ing to participants in order to ensure
that the full potential of the tech-
nologies being used help teachers,
both in areas related to teaching and
learning processes and as regards
improving the school’s own internal
organisation.

In relation to the study’s sec-
ond objective, it was observed that
institutional support, such as that
provided by the Technological Ma-

turity Model in the Autonomous Re-
gion of the Basque Country, sig-
nificantly improves all the factors
analysed in relation to other innova-
tive schools not participating in this
project. Given the incidental nature
of the sample group, however, it is
best to interpret these data with a
certain degree of caution. Neverthe-
less, schools involved in this initia-
tive scored higher in all three key
elements which were found to fos-
ter innovation with ICT: education
authority, the school itself and the
teaching staff as the backbones of
ICT-based innovation.

Teachers in this type of school
who develop this model when inno-
vating with ICT perceive a greater
degree of positive social assessment
in their environment. Here, it is im-
portant to mention that the initiative
in question can be adapted to the di-
verse needs of different schools, de-
pending on their level of maturity or
degree of ICT innovation, and there-
fore provides contextualised per-
sonal and technological resources.
Innovation is seen as a value by the
education authority and is therefore
a important focus of action in these
schools. All this serves to generate a
creative atmosphere and climate of
trust when setting in motion collab-
orative projects between different
stakeholders who facilitate the in-
corporation of ICT initiatives.

It is vital to have a model which
aims to guarantee the integration
and use of, and innovation with
ICT by means of a new way of un-
derstanding teaching-learning and
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management processes which goes
beyond the mere provision of tech-
nological resources. In this sense,
the Technological Maturity Model
aims to transform the daily life of
schools by changing the role of all
the stakeholders in the educational
community, from students engaged
in life-long learning to teachers
with new functions and profiles
which permit them to move from
being mere sources of information
to being facilitators of ICT use. By
offering families real opportuni-
ties for training and participation
within the school environment, the
model increases their capacity to
cope with and successfully resolve
everyday problems. Also, the par-
ticipation of families in the school’s
everyday life serves to diversify its
existing cultural intelligence and
enables it to respond more effec-
tively to current educational de-
mands (Ramis & Krastina, 2010).
This may be one of the basic rea-
sons why teachers who participate
in this model express a feeling of
greater professional responsibility,
thanks to a more positive attitude
towards technology and a stronger
conviction regarding its impact on
schools.

For other types of characteris-
tics, such as educational stage, very

specific differences were found in
relation to certain factors such as
the role of context in ICT-based in-
novation, the type of atmosphere in
the school and the importance at-
tached to innovation within the in-
stitution. In this sense, both schools
and the education authorities tend to
put much less pressure on teachers
of lower educational levels (such as
primary school, for example) than
on those teaching older children.
The possible benefits of innovation
(both material and work-related)
were not found to be determining
factors. The value of innovation in
infant school is not considered to
be as important as it is in second-
ary education. However, in second-
ary schools, atmosphere was found
to have much less of an impact on
facilitating ICT innovation than in
primary and infant schools. The or-
ganisational structure of the schools
tends to hamper the establishment
of the cooperative working environ-
ment so necessary for ICT-based in-
novation.

In conclusion then, a school
which innovates with ICT is a
school which manages to make effi-
cient use of the possibilities offered
by the education authorities, its own
idiosyncrasies and the idiosyncra-
sies of its teaching staff.
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Factors Facilitating Successful Educational Technology
Innovations in the School
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Resumen

El presente articulo propone una aproximacion al concepto de escuela innovadora con TIC desde la
perspectiva de los factores que facilitan el uso innovador de las TIC. Con este objetivo se ha construido
y validado una escala para la identificacion de estos factores mediante la participacion de 195 docen-
tes de 16 centros educativos considerados por la administracién educativa vasca como innovadores en
TIC. Los resultados obtenidos informan de la validez y la fiabilidad de la escala, asi como de 5 factores
clave que condicionan la innovacién docente basada en la tecnologia. Esta estructura factorial obtenida
permite tener una vision holistica de la innovacién con TIC en el entorno escolar a través de 3 agentes
clave: Contexto escolar, el profesorado y la administracién educativa.

Palabras clave: Innovacion educativa, tecnologias de la informacion y la comunicacidn, politicas
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Abstract

This article proposes an approach to the concept of innovative school with ICT from the perspective
of the factors that facilitate the innovative use of ICT. With this objective has been constructed and
validated a scale to identify these factors through the participation of 195 teachers from 16 schools
considered by the Basque educational authorities as innovators in ICT. The results reported about the
validity and reliability of the scale and 5 key factors that influence innovation in technology-based
teaching. Its factor structure allows a holistic view of ICT innovation in schools across 3 key players:
school context, teachers and education authority.
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Introduccion

Desde hace algunos afios, existe
una abundante produccidn cientifica
sobre el impacto de las Tecnologias
de la Informacién y la Comunica-
cién en los sistemas educativos y
los factores que lo facilitan y lo obs-
taculizan (Balanskat, Blamire, y Ke-
fala, 2006; BECTA, 2004; BECTA,
2009; Condie y Munro, 2007; Cu-
ban, 2001; Culp, Hawkins, y Ho-
ney, 1999; Drent y Meelissen, 2008;
Rudd et al., 2009; Zhao, Pugh, y
Sheldon, 2002). La coincidencia de
estos estudios se basa en que las
herramientas tecnoldgicas pueden
tener una incidencia significativa en
la vida diaria de las escuelas. Para
ello se debe conseguir una homeos-
tasis entre lo pedagdgico y lo orga-
nizativo.

En la consecucién de este equi-
librio tienen mucho que decir las
directrices prioritarias realizadas
por diversos organismos interna-
cionales tales como la OCDE vy la
Union Europea, aunque su vocacion
empresarial es evidente (Paredes,
2010). Entre las diferentes iniciati-
vas promovidas destacan las reali-
zadas por la Comision Europea tales
como eEurope (2000, 2002) e i2010
(2006). Dentro de las mismas, en el
terreno educativo se plantea a las
diferentes administraciones nacio-
nales llevar a cabo politicas e ini-
ciativas orientadas a una integracion
real y eficiente de las TIC mediante
la dotacion de recursos, la forma-
cién del profesorado y la creacion
de materiales digitales educativos.

Diferentes politicas e iniciativas
promovidas por las autoridades es-
pafiolas son el resultado de estas re-
comendaciones (Segura, Candioti, y
Medina Bravo, 2007), desde los pla-
nes Info XXI (2000) y educacion.es
(2004) hasta el actual Plan Avanza
(Gobierno de Espafia, 2005, 2009).
Estas medidas se formularon con la
intencién de generalizar el uso de
las TIC por parte de la ciudadania y
programas como Internet en la Es-
cuela e Internet en el Aula han sido
en el dmbito educativo su punta de
lanza con la intencién de convertir a
las escuelas en espacios eficientes y
productivos, conectar la formacion
con las necesidades de la sociedad
y preparar a los alumnos para el de-
sarrollo profesional (Area, 2006).

Por lo que respecta al mundo
educativo se han conseguido una
serie de logros, sobre todo en la me-
jora de las infraestructuras, recur-
sos tecnoldgicos y formacion de
profesorado pero dista mucho de
cumplir las expectativas esperadas
(AVANZA, 2007). Detras de la ma-
yoria de estas iniciativas subyace
una vision de las TIC a la que se le
atribuye potencial de cambio y me-
jora en la educacion. La implan-
tacion de estas herramientas tec-
nolégicas han tenido un limitado
impacto debido principalmente a
un desequilibrio entre inversiones y
beneficios, a la falta de transforma-
cién de la prdctica por parte de los
docentes a la hora de trabajar con
TIC y a la rigidez de los sistemas
educativos actuales (Correa y Mar-
tinez-Arbelaiz, 2010).
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La irrupcion de iniciativas como
Escuela 2.0 (2009) con la inten-
cién de implantar modelos 1:1 ba-
sadas en el concepto de «Un orde-
nador por nifio» (One Laptop Per
Child) puede traer una revolucion
en las aulas y escuelas. Pero todavia
es prematuro aventurarse, maxime,
cuando su aplicacién se reduce a
una etapa en concreto y su implan-
tacion es gradual.

En el caso de la Comunidad
Autéonoma Vasca, aparte del pro-
grama lkasys (Etxeberria, Lukas, y
Santiago, 2011) para el aprendizaje
asistido por ordenador en Primaria
y la iniciativa relacionada con Es-
cuela 2.0, se estd apoyando la ge-
neralizacién de los denominados
centros TIC basados en el Modelo
de Madurez Tecnologica de Centro
Educativo (Departamento de Edu-
cacién del Gobierno Vasco, 2008).
Esta tipologia de centro estd propor-
cionando coherencia y coordinacion
a todas las actuaciones en materia
TIC tanto en relacién a la dotacion
de recursos, formacion y creacion de
materiales (Losada, Karrera, y Co-
rrea, 2011). Este modelo parte de la
premisa de que la incorporacion de
las TIC en la vida diaria del centro
es clave y supone una nueva con-
cepcion del proceso de enseflanza
aprendizaje y la organizacién es-
colar, al ser necesario involucrar
a todos los agentes de la comuni-
dad y avanzar asi en la linea de la
inteligencia distribuida (Herrero y
Brown, 2010). Un planteamiento
basado en el concepto de comuni-
dad de aprendizaje integrada (Mc-

Clintock, 2007) obliga a los centros
implicados a ser organizaciones di-
ndmicas con una filosofia basada en
la cultura de la colaboracion y del
consenso, partiendo del diagnds-
tico de la situacion tecnoldgica para
posteriormente realizar un Plan de
Actuacién TIC que construya un ca-
mino de mejora a seguir.

Lo que queda claro, es que la
innovacion educativa con TIC no
va darse por una prescripcién ad-
ministrativa, ya sea, europea, nacio-
nal o autonémica, son los propios
profesores los que pueden y deben
adaptar estas iniciativas a su prdc-
tica. En Espafia, esta imposicién ba-
sada en un discurso elaborado desde
fuera de la escuela, ha provocado
dificultades en los planes y progra-
mas de la administracion en rela-
cion a la innovacion educativa (Bu-
nes, Cdnovas, Ruiz, y Lépez, 2009).
Pero tampoco se puede transformar
la realidad escolar si no se toma en
cuenta las actitudes y valoraciones
del profesorado (Tello y Aguadez,
2009). Considerar cada avance tec-
nolégico como la quintaesencia de
la innovacion educativa es un error,
se debe tener en cuenta entre otras
variables, el contexto y la cultura
existente, las prdcticas educativas y
sus relaciones, asi como las concep-
ciones sobre los procesos de ense-
flanza-aprendizaje (Sancho, 2008).

Por lo tanto, investigaciones an-
teriores (Balanskat et al., 2006; De
Pablos, Colds, y Gonzidlez, 2010;
Valverde, Garrido, y Sosa, 2010) se-
falan que el éxito de las herramien-
tas tecnoldgicas a la hora de produ-
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cir un impacto positivo no depende
exclusivamente de la disponibilidad
o ausencia de factores individuales,
sino que se determina en un pro-
ceso dindmico donde confluyen fac-
tores a nivel de docente, a nivel de
escuela y a nivel de administracion
educativa.

En el estudio desarrollado por
Drent y Meelissen (2008) estos tres
niveles se reorganizan en base a
dos factores y dos niveles que inte-
ractian. Los resultados obtenidos
muestran que los docentes que uti-
lizan las TIC de forma innovadora
en el proceso de ensefianza-aprendi-
zaje, ademds de los factores a nivel
docente, existen otros factores a ni-
vel de centro escolar que desempe-
flan un papel clave. Asimismo, estos
factores pueden catalogarse en rela-
cidn a las causas que lo originan en

FACTORES EXOGENOS

Caracteristicas personales

DANIEL LOSADA, INAKI KARRERA, Y ESTIBALIZ JIMENEZ DE ABERASTURI

externas o internas. Tanto para los
docentes como para la propia es-
cuela donde desarrolla su labor, los
factores que pueden facilitar la in-
novacion con TIC pueden ser de in-
dole exdgena y enddgena.

Como se puede observar en la
Figura 1, la escuela juega un papel
en la estimulacion de los factores
enddgenos del docente, catalizando
elementos exdgenos como puede
ser la colaboracién con la comuni-
dad escolar y el trato con la admi-
nistracion educativa para crear una
clima de trabajo adecuado donde
existan medios materiales y organi-
zativos para la innovacién con TIC
por parte del profesorado.

La creacién de estas condicio-
nes favorables mediatiza la combi-
nacion especifica de conocimientos,
habilidades y actitudes que confor-

FACTORES ENDOGENOS

Competencia TIC:

Confianza en uno mismo.

Actitud positiva:

Compromiso e iniciativa

Experiencia profesional

21u900( [PAIN

Colaboraci6n con los

GRADO DE IMPACTO TIC

compafieros

LIS

Colaboraci6n de la
Comunidad y los Padres

Visién institucional de las

Clima de trabajo I

E[anasy [AAIN

administracidn

[ Papel facilitador de la ]

Disponibilidad de I

infraestructura y tiempo

Figura 1. Marco conceptual en red sobre los factores que inciden en el grado de impacto de
las TIC. Adaptado de Ely (1999), Mumtaz (2000), Drent y Meelissen (2008).
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man las competencias TIC de un
docente y posibilita su implicacion
en la innovacion con TIC. En este
marco, los centros escolares han
asumido su papel protagonista y son
el motor de la innovacidén educativa.

Una de las estrategias seguidas
para conocer estos factores facili-
tadores de la implementacion, uso
e innovacién con TIC ha sido la
recogida de perspectivas, opinio-
nes y actitudes ante las TIC me-
diante cuestionarios de opinién (Co-
rrea Gorospe, y De Pablos Pons,
2009). En la investigacién que se
describe a continuacion, se ha reali-
zado una escala con el objeto de in-
tentar delimitar con claridad cudles
son los factores facilitadores de la
innovacion con TIC para el profe-
sorado apoyado en investigaciones
anteriores (Balanskat et al., 2006;
De Pablos, Gonzdlez, y Gonzdlez,
2008; De Pablos et al., 2010; Drent
y Meelissen, 2008).

Bajo este marco, el presente es-
tudio se propone dos objetivos:

— Identificar los factores que fo-
mentan la innovacién con TIC
del profesorado en los centros
educativos mediante el desarro-
llo de una escala y su posterior
andlisis de las propiedades psico-
métricas tales como la validez y
la fiabilidad.

— Comparar las diferencias entre
las distintas tipologias de centros
innovadores TIC existentes en la
Comunidad Auténoma Vasca en
relacién a los factores identifica-
dos.

Método
Participantes

La poblacion que constituye
este estudio estd compuesta por los
centros educativos innovadores de
Infantil, Primaria y Secundaria de
la Comunidad Auténoma del Pais
Vasco en relacion a la utilizacién de
las TIC. Siguiendo el planteamiento
sobre la innovacién educativa con
TIC en investigaciones anteriores
(De Pablos Pons y Jiménez Cortés,
2007, p. 37) deben ser escuelas con
propuestas realistas, planificadas
y contrastadas que supongan una
transformacion significativa de la
practica educativa y que utilicen las
TIC como medio y no como un fin.

Con la intencion de conocer es-
cuelas con estas caracteristicas se
consulté a expertos en el terreno
educativo en base a dos premisas.
Por un lado, los centros son o han
sido alguna vez participantes forma-
les en convocatorias de la adminis-
tracion educativa relacionadas con
la innovacién con TIC y por otro
lado el impacto sobre la vida diaria
de la comunidad escolar debe ser
positivo, en definitiva una transfor-
macidn clara en la cultura escolar de
los mismos. A partir de esta muestra
incidental, se confecciond un lis-
tado de 63 centros innovadores con
TIC identificando claramente la po-
blacién objeto de este estudio.

Partiendo de este listado toma-
ron parte 16 centros educativos de
la Comunidad Auténoma del Pafs
Vasco que estdn inmersos actual-
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mente en algun tipo de iniciativa y
proyecto de innovacién relaciona-
dos con las Tecnologias de la In-
formacion y la Comunicaciéon me-
diante convocatorias publicas. Siete
centros escolares estdn considera-
dos por la administracién educa-
tiva como Centros TIC puesto que
actualmente estdn implicados en el
Modelo de Madurez Tecnologica de
Centro Educativo propuesto por el
Gobierno Vasco. Los 9 centros res-
tantes, estdn participando formal-
mente en otro tipo de iniciativas
vinculadas a usos innovadores con
las TIC, a los que se han denomi-
nado como No Centro TIC.

La revision de distintas investi-
gaciones nacionales e internaciona-

Tabla 1

les realizada por Area (2005) avala
la seleccién de estos centros como
innovadores con TIC puesto que po-
nen de manifiesto que el éxito de
la incorporacién de las TIC es con-
secuencia de un cruce de variables
de naturaleza politica educativa, de
naturaleza econémica e infraestruc-
tural, naturaleza cultural y de natu-
raleza organizativa-curricular. En
este sentido, la administracion edu-
cativa vasca estd impulsando la in-
corporacion eficiente de las TIC a
partir de un compromiso que debe
ser asumido por los centros que re-
quieran una mayor dotacién de in-
fraestructuras y recursos tanto ma-
teriales como humanos, mediante el
asesoramiento de equipos de apoyo

Estadisticos Descriptivos de la Muestra en Términos de Frecuencias y Porcentajes

Tipo de centro
Total
Centro TIC No Centro TIC
Frec. % Frec. % Frec. %
Sexo Hombre 71 36.4 38 34.5 33 38.8
Mujer 124 63.6 72 65.5 52 61.2
21-30 27 13.8 14 12.7 13 15.3
Edad 31-40 28 14.4 15 13.6 13 15.3
& 41-50 106 54.4 66 60.0 40 47.1
51-60 34 17.4 15 13.6 19 22.4
Infantil 48 24.6 32 20.1 16 18.8
Nivel educativo Primaria 78 40.0 37 33.6 41 48.2
Secundaria 69 354 41 37.3 28 32.9
E encia d ¢ 0-10 39 20.0 21 19.1 18 21.2
Xper“?‘fla ) ocente 11-20 52 267 | 31 282 | 21 247
anos >20 104 533 | 58 527 | 46 541
Total 195 100.0 110 56.4 85 43.6
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externo. Para ello, el centro esco-
lar debe promover y llevar a cabo
un proyecto institucional que im-
pulse y avale la innovacion educa-
tiva con TIC y a su vez sea la base
de un clima escolar favorable a la
irrupcion de las nuevas tecnolo-
gias.

De estas instituciones partici-
paron como muestra 195 docentes
(Tabla 1) con una media de edad de
42.65 afios y una desviacion tipica
de 9.05 afios. Los profesores que
han participado se repartian unifor-
memente en relacién a las distintas
etapas donde trabajaban, siendo en
infantil una representatividad del
24.6 por cien, en primaria del 40
por cien y en secundaria del 35.4
por cien. Entre los profesores reco-
gidos en esta muestra la experien-
cia docente es variada, incluyendo
desde profesores noveles (menos de
dos afios) hasta veteranos (35 afios
de profesion). De entre estos profe-
sionales, se obtuvieron 110 profe-
sores pertenecientes a Centros TIC,
mientras que los 85 profesores res-
tantes llevaban a cabo su labor en
No Centros TIC.

Procedimiento

Se envié a cada uno de los
63 centros recomendados un cues-
tionario realizado ad hoc para su
cumplimentacién. Como se ha co-
mentado anteriormente, se recibie-
ron 195 cuestionarios de 16 centros
lo que ronda un 25 por ciento de
la poblacion de centros a estudiar.
Los datos recogidos fueron analiza-

dos mediante el paquete estadistico
SPSS en su version 17.

En primer lugar, se estudiaron
las garantias estadisticas del cues-
tionario. En ese primer paso, se ana-
liz6 la correlacion {tem-total de la
dimension, con el objeto de eliminar
aquellos ftems con un coeficiente de
correlacién inferior a 0.2 puntos.
Asimismo, se realizo el analisis de
la fiabilidad de la escala mediante
la aplicacién de la prueba Alpha
de Cronbach. Un instrumento de
recogida de datos es fiable y por
lo tanto, valido, cuando mide real-
mente aquello para lo que ha sido
creado. La prueba se realizo a la es-
cala con la intencién de probar es-
tadisticamente que los items eva-
ldan o diagnostican la realidad de
los distintos constructos a estudiar.
Este estadistico es uno de los coe-
ficientes mds utilizados a la hora de
determinar si una escala es fiable y
por lo tanto, si dispone de consis-
tencia interna. A continuacion, se
aplic6 un andlisis factorial de com-
ponentes principales para determi-
nar la estructura interna del cues-
tionario. Antes de realizarlo y como
requisito estadistico previo que ga-
rantice la aplicacion de los mismos,
fue necesario realizar una serie de
pruebas. Por un lado, el Test de es-
fericidad de Bartlett que se emplea
para contrastar que la hipdtesis de
que la matriz de correlaciones ob-
tenidas no es una matriz identidad,
o dicho de otro modo, que existen
interrelaciones significativas entre
los items que justifican el andlisis
factorial. Por otro lado, el Indice de
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KMO de Kaiser-Mayer-Olkin que
mide la adecuacion de la muestra
(idoneidad de los datos) para reali-
zar el analisis factorial. Por ultimo,
se analizd la fiabilidad de los fac-
tores extraidos del cuestionario y el
conjunto.

En un segundo paso, se utiliza-
ron los datos recogidos en el cues-
tionario para identificar los elemen-
tos caracteristicos que impulsan la
innovacién con TIC en estos centros
innovadores. Se ha procurado rea-
lizar un andlisis descriptivo de los
items que componen el constructo
de cada factor mediante las medias.
Asimismo, se ha realizado un anali-
sis inferencial mediante la compa-
racion de medias entre los factores
de los cuestionarios en relacion al
sexo, edad, nivel educativo, afios de
experiencia docente y tipologia de
centro. Para ello se ha utilizado en
todas las variables la Prueba T-Stu-
dent para muestras independientes,
excepto para nivel educativo, donde
se ha utilizado un andlisis de va-
rianza de un factor (ANOVA).

Instrumento de medida

La Escala sobre los Factores
que fomentan la Innovacion con
TIC del profesorado en los centros
escolares (EFITIC) desarrollada en
este estudio, se ha construido ad hoc
en varias etapas a partir de una defi-
nicion operacional del constructo
Escuela innovadora con TIC y una
serie de indicadores que la susten-
tan. Con este cuestionario se busca
delimitar los factores y su grado de

intensidad que actian como fuer-
zas tanto internas como externas
que llevan al profesorado a utilizar
e innovar con TIC en estos centros
donde hay una verdadera identidad
y cultura transformadora gracias a
las tecnologias.

Con este propdsito, se estable-
cieron inicialmente 25 {tems para
medir diferentes factores, la mayo-
ria de ellos extraidos y adaptados
de dos dimensiones de la Escala de
Bienestar Subjetivo elaborada por
el Grupo de Investigacion, Evalua-
cién y Tecnologia Educativa de la
Universidad de Sevilla (De Pablos
et al., 2008). Con el objeto de forta-
lecer inicialmente la validez de con-
tenido de los mismos, se sometieron
a criterio de tres jueces y con las su-
gerencias recibidas se redujeron los
items.

Por lo tanto, la escala, a parte de
una serie de datos profesionales de
corte descriptivo, tales como edad y
sexo, afios de experiencia docente,
nivel educativo y tipo de institu-
cion (Centro TIC o no), se compone
de 21 items construidos seglin una
escala valorativa de tipo Likert de
cinco alternativas que oscila entre
uno y cinco. Las cinco opciones
de respuesta tiene una valoracion
de 1 = Totalmente en desacuerdo;
2 = Desacuerdo; 3 = Ni acuerdo ni
desacuerdo; 4 = Acuerdo; 5 = To-
talmente de acuerdo. En definitiva,
los profesores que han rellenado los
cuestionarios deben indicar con va-
lor o direccion si estdn de acuerdo
o en desacuerdo con los diferentes
enunciados.
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Resultados

A la vista de los resultados ob-
tenidos en los diferentes estadisticos
aplicados al cuestionario, la consis-
tencia interna y su validez de cons-
tructo han quedado de manifiesto.
Ningtin item fue eliminado por su
bajo poder discriminante o por su
baja correlacion con el total de la
dimensién. En el andlisis de la fia-
bilidad de la estructura dimensional,
se obtuvo un alfa de Cronbach de
.843. Asimismo, en ninguno de los
items su retirada de la escala mejo-
raba significativamente este dato.
El test de esfericidad de Bartlett
(p = .000) y la medida de adecua-
cién muestral Kaiser-Mayer-Olkin
(.755) mostraron la idoneidad a la
hora de analizar la estructura facto-
rial de la escala mediante el método
Normalizacion Varimax con Kai-
ser para el andlisis de componentes
principales. La tabla 2 muestra un
resumen de la matriz de factores ex-
traidos, incluyendo la fiabilidad es-
tadistica de cada uno.

El andlisis factorial de compo-
nentes principales ha logrado iden-
tificar cinco factores subyacentes en
el cuestionario con un total de va-
rianza explicada del 60.37 por cien.
A continuacion, se describen cada
uno de los factores identificados.

— Factor 1. Motivaciones extrin-
secas: Los ftems de este factor,
tal y como estdn formulados nos
informan sobre las razones ex-
ternas que empujan y a veces
obligan a los docentes a utilizar

e innovar con las TIC. Tanto el
centro escolar como la propia ad-
ministracion pueden ser elemen-
tos propiciadores de la innova-
cion con TIC. En este sentido, la
dotacidn de infraestructuras y re-
cursos tecnoldgicos, estd muchas
veces condicionada a la partici-
pacion de las escuelas en proyec-
tos renovadores de los procesos
de enseflanza-aprendizaje me-
diatizados por las TIC. Este he-
cho incide en la implicacion de
sus docentes a la hora de inno-
var con TIC. Con los tres items
se ha logrado una fiabilidad
alta en esta subescala (Alfa de
Cronbach = .811).

— Factor 2. Responsabilidad Pro-
fesional: Los seis items de este
factor recogen ciertas concepcio-
nes sobre las TIC y su influencia
en la labor docente. Las tecnolo-
gias son consideradas como fa-
cilitadoras a la hora de ensefiar
y necesarias a la hora de apren-
der, lo que sitia la incorporacion
de las TIC en las précticas edu-
cativas como un deber de todo
el profesorado y por lo tanto un
reto al que hay que enfrentarse.
Asimismo, pueden ser un revul-
sivo para el docente, rompiendo
viejas formas de actuar, pero para
ello es necesaria la presencia de
un componente afectivo hacia
las TIC. La subescala que evalda
este factor posee una fiabilidad
de Alfa de Cronbach = .703.

— Factor 3. Valoracion social: El
primer item de este factor con-
densa el contenido de toda la ca-
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Tabla 2

Matriz de Factores Extraidos por Rotacion Varimax y Cargas Factoriales de los Items

ftem

Utilizo las TIC porque asi estd planteado en el Proyecto
Educativo y Curricular de Centro

Utilizo las TIC porque es un requisito para que el centro
obtenga recursos e infraestructuras

Utilizo las TIC para dar respuesta a las exigencias de la
administracién

Utilizo las TIC porque es mi deber y responsabilidad
como docente

Utilizo las TIC porque me facilita mi trabajo

Utilizo las TIC como un reto personal de superacion

Utilizo las TIC porque es necesario para mi alumnado

Utilizo las TIC porque me gustan

Utilizo las TIC porque rompen la monotonia de mi tra-
bajo y me ayuda a no aburrirme en clase

Utilizo las TIC porque me proporciona cierto reconoci-
miento profesional dentro de mi centro

Utilizo las TIC porque me aporta mayor aceptacion social
en mi entorno

Utilizo las TIC porque me reporta ciertos privilegios ma-
teriales y otros beneficios laborales

El fomento de la iniciativa, la creatividad y el compro-
miso profesional por parte del centro favorece que uti-
lice las TIC

El ambiente de trabajo del centro, estimulante y receptivo
hacia la innovacién, favorece que utilice las TIC

Las relaciones fluidas y fructiferas entre profesores, alum-
nos y padres de mi centro facilita que utilice las TIC

La comunicacion e interaccion fluida entre profesores fa-
vorece que utilice las TIC

El clima de confianza y respeto en el centro para expre-
sar lo que pensamos y sentimos en relacion a las cosas
que hacemos favorece que utilice las TIC

El orgullo de trabajar en el centro favorece que utilice
las TIC

La valoracion de la competencia profesional por parte del
centro favorece que utilice las TIC

La consideracion de la innovacion con TIC como un valor
importante en el centro favorece que utilice las TIC

El orgullo de haber hecho muchos proyectos con TIC en
comtin favorece que utilice las TIC

% de varianza explicada = 60.37

F1 F2

.664

799

.825
516
.605
651
638
.596

.566

527 13.09

F3 F4

MEX RPRO VSO ACL

736

815

.667

785

.632

138

778

573

548

8.56 25.58

F5
INN

543

.853

187
6.89

Alfa de Cronbach o =

811 703

742 801

172
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tegorfa puesto que el logro del
reconocimiento profesional den-
tro y fuera de la institucion es-
colar es una variable para la im-
plicacién en la innovacién con
TIC por parte de los docentes. La
comunidad educativa es muy re-
ceptiva a las TIC, produciendo
una aceptacién social mucho
mayor al profesorado que usa
e innova con tecnologia. Como
consecuencia, en muchas oca-
siones esta situacion se traduce
en ciertos beneficios laborales y
privilegios materiales. Los tres
items que componen estd subes-
cala poseen una fiabilidad de
alfa = .742.

Factor 4. Ambiente creativo y
clima de confianza: El centro es-
colar debe ser receptivo a la in-
novacion e impulsar la iniciativa
del profesorado en este terreno,
su creatividad y el compromiso
profesional. Para ello, debe de-
sarrollarse la labor docente en
un contexto propicio para la in-
novacion de la TIC mediante el
fomento de relaciones satisfac-
torias, transparentes y leales en-
tre los distintos agentes educati-
vos. Este hecho permite expresar
lo que piensan los docentes en
relacién a lo que les rodea y en
ese marco de reflexién y en el
orgullo de trabajar en un centro
con esta identidad y cultura, se
encuentra una clave importante
del éxito en la innovacién con
TIC. Los seis items de este fac-
tor conforman uno de los mds
numerosos y explica el 25.78

por cien de la varianza total. Sus
cargas factoriales son elevadas
y su fiabilidad es alta (Alfa de
Cronbach = .801).

— Factor 5. Innovacion como va-
lor. Los tres items que compo-
nen la subescala hacen referen-
cia a una escuela donde implicita
y explicitamente se encuentra
la innovacion con TIC. Implici-
tamente porque los profesores
competentes que realizan un es-
fuerzo son tenidos en cuenta y
valorados y explicitamente por-
que se fomenta el trabajo cola-
borativo en proyectos dentro del
centro. La fiabilidad que posee
esta subescala es media (Alfa de
Cronbach = .772).

Asimismo, se han realizado
correlaciones de Pearson entre los
factores que componen este cues-
tionario. Los datos obtenidos de las
medias de los items de cada factor
nos informan sobre la validez de
constructo e indican que los cinco
factores contribuyen a medir las di-
mensiones del constructo sobre la
innovacion con TIC en los centros
escolares. En definitiva, los factores
estdn positiva y significativamente
(p < .01) correlacionados entre ellos
y se aprecian correlaciones mds al-
tas en el factor «Motivaciones ex-
trinsecas» en relacion a la subescala
«Innovacion como valor» (r = .435),
asi como la denominada «Valora-
cion social» (r = .401).

Tras verificar las garantias es-
tadisticas del cuestionario, es nece-
sario dar a conocer los resultados
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obtenidos respecto al conjunto de
factores que fomentan la innova-
cién con TIC en los centros esco-
lares. Las respuestas obtenidas del
profesorado que trabaja en escuelas
consideradas como innovadoras con
TIC informan de la relevancia de
los factores extraidos puesto que se
observa que la media de los valores
de los items es superior al promedio
de la escala valorativa (5 puntos).

En la tabla 3 se puede observar
que los factores que mds inciden
son Ambiente creativo y clima de
confianza y Responsabilidad profe-
sional, con medias de 3.43 y 3.28
puntos respectivamente. En con-
traposicidn, los factores que me-
nos peso reflejan son Valoracion
social con una media de 2.74 pun-
tos y Motivaciones extrinsecas con
2.8 puntos de media.

Tabla 3

Para validar la escala se han
realizado una serie de contrastes de
medias en relacion al sexo, tipolo-
gia de centro, afos de experiencia y
etapa. En lo que respecta al sexo de
las personas participantes no se han
encontrado diferencias estadistica-
mente significativas. Para los afios
de experiencia y edad se establecie-
ron diversos puntos de corte sin en-
contrar tampoco diferencias signifi-
cativas.

En relacion a la tipologia de los
centros innovadores TIC de la Co-
munidad Auténoma Vasca, los re-
sultados (Tabla 3) informan de dife-
rencias significativas con una mayor
puntuacion en la medias de todos
los factores entre los profesores que
trabajaban en Centros TIC; Moti-
vaciones extrinsecas (t = —=3,728;
p = .004), Responsabilidad profe-

Diferencias de las Medias de los Factores que Fomentan la Innovacion con TIC

en Relacion al Tipo de Centro

F1 F2 F3 F4 F5
MEX RPRO VSO ACL INN
TOTAL Media  2.80 328 274 3.43 313
N = 195 dt. 98859 70092 89594 68132  .80683
Media  3.02 3.42 2.87 3.59 325
Centros TIC dt. 106015 66806 93519 58899 79714
N=110 Sig. ok sk # $okk *
Media 251 3.10 257 322 2.98
No Centros TIC 4 ¢ 80444 70392 81621 73590 79998
N =285 Sig. Kok Kk * kskok *

Nota: * p < .05,

** p < .01,

INN = Innovacién como valor.

#*% p < .001. MEX = Motivaciones extrinsecas; RPRO = Res-
ponsabilidad Profesional; VSO = Valoracion social; ACL = Ambiente creativo y clima de confianza;

Revista de Psicodiddctica, 2012, 17(1), 113-134



FACTORES QUE FACILITAN EL EXITO DE LA INNOVACION EDUCATIVA CON TIC...

Tabla 4

125

Diferencias de las Medias de los Factores que Fomentan la Innovacion con TIC

en Relacion a la Etapa Educativa

F1 F2 F3 F4 F5
MEX RPRO VSO ACL INN
) Media 2.85 3.09 2.71 3.55 2.94
Infantil d.t. .88848 70874 77681 .55984 .86523
N =43 Sig. * _ _ Hokk *
o Media 2.46 3.30 2.59 3.59 3.06
Primaria d.t. .89124 59139 96278 73590 67828
N=78 Sig. * _ _ Hokok *

) Media 3.14 3.39 2.94 3.15 3.35
Secundaria d.t. 1.04538 78693 .86937 .81687 .86022
N=69 Sig. * _ _ $okok *
Nota: * p < .05, ** p < .01, *** p < .00l. MEX = Motivaciones extrinsecas; RPRO = Res-

ponsabilidad Profesional; VSO = Valoracién social; ACL = Ambiente creativo y clima de confianza;

INN = Innovacién como valor.

sional (t = -3,283; p = .001), Valo-
racion social (t =-2,378; p = .018),
Ambiente creativo y clima de con-
fianza (t = =3,955; p = .000) e In-
novacion como valor (t = —2,265;
p =.025).

Las medias obtenidas en cada
nivel educativo (Tabla 4) muestran
diferencias entre los factores impul-
sores de la innovacién educativa.
Mediante el andlisis de varianza
(ANOVA) se hallaron aquellos fac-
tores que han presentado diferen-
cias significativas estadisticamente
con niveles superiores a alpha = .05
en funcién del nivel educativo. En
este sentido, los factores Motivacio-
nes extrinsecas [F(2,192) = 9.468,
p =.000], Ambiente creativo y clima
de confianza [F(2,192) = 9.538,
p = .000] e Innovacion como valor

[F(2,192) = 4.254, p = .016] mues-
tran puntuaciones diferenciadas.

Con el objeto de explorar el
sentido de las diferencias entre los
distintos niveles educativos se ha
aplicado la prueba HSD de Tukey.
Estas comparaciones entre los ni-
veles infantil, primaria y secundaria
s6lo se ha aplicado a los factores
que son estadisticamente significa-
tivos. En la Tabla 5 se puede ob-
servar que en el Factor 1 existen
diferencias extremadamente signifi-
cativas entre las puntuaciones obte-
nidas del profesorado de primaria y
secundaria.

Los profesores de secundaria
han valorado mucho mds la impor-
tancia de las motivaciones extrinse-
cas a la hora de fomentar las inno-
vaciones con TIC. Asimismo, en el
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Tabla 5
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Diferencias entre Niveles Educativos en los Factores que Fomentan la Innovacion con TIC

Intervalo de confianza
@ ) . . al 95%
Dimensién Nivel Nivel 2‘f°re‘:f.‘as Brror g4

educativo educativo ¢ medias tipico Limite Limite

inferior superior
Infantil Primaria 1.15705 52177 071 -.0754 2.3895
Secundaria ~ —.87862 53458 230 | -2.1413 3841
F1 Primaria Infantil —-1.15705 52177 071 | -2.3895 0754
MEX Secundaria  -2.03567***% 47005 .000 -3.146 -.9254
Secundaria Infantil .87862 53458 230 -.3841 2.1413
Primaria 2.03567**%* 47005 .000 9254 3.1460
Infantil Primaria -.25160 71896 935 | —1.9498 1.4466
! Secundaria 2.39946%* 73660  .004 .6596 4.1393
F4 Primaria Infantil 25160 71896 935 | —1.4466 1.9498
ACL Secundaria -2.65106***% 64770  .000 1.1212 4.1809
Secundari Infantil —2.49946%* 73660  .004 | —4.1393 —-.6596
COUNCATe primaria  -2.65106%%% 64770 000 | —4.1809  -1.1212
Infantil Primaria -.33333 43677 726 | —1.3650 .6983
Secundaria -1.21014* 44749 020 | -2.2671 —.1532
F5 Primaria Infantil .33333 43677 726 —-.6983 1.3650
INN Secundaria  —.87681 39348 .069 | —1.8062 0526
Secundaria Infantil 1.21014* 44749 020 1532 2.2671
Primaria .87681 39348  .069 -.0526 1.8062

* p<.05 ** p<.0l, ** p<.00l. MEX = Motivaciones extrinsecas; ACL = Ambiente creativo y

clima de confianza; INN = Innovacién como valor.

Factor 4 (Ambiente creativo 'y clima
de confianza), los datos recogidos
informan de una menor importan-
cia en la etapa de secundaria del
ambiente creativo y de un clima de
confianza a la hora de condicionar
la innovacion con TIC. En relacion
a infantil esta diferencia es muy sig-
nificativa mientras que en relacion

a primaria es extremadamente sig-
nificativa. Por dltimo, en el Fac-
tor 5, la innovacion como valor es
considerada en secundaria con ma-
yor rotundidad como impulsora de
la innovacién TIC comparada con la
etapa de infantil, con una diferencia
entre las medias obtenida estadisti-
camente significativa.
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Discusion

El estudio presentado se ha
planteado con un doble objetivo.
Por un lado, se ha pretendido de-
sarrollar una escala para identificar
los factores que fomentan la innova-
cion con TIC del profesorado en las
escuelas y determinar su validez y
fiabilidad estadistica. Por otro lado,
se ha realizado un andlisis concreto
de la realidad de la Comunidad Au-
ténoma Vasca mediante una com-
paracion de las diferencias entre las
distintas tipologias de centros inno-
vadores TIC existentes en relacién a
los factores identificados en esta in-
vestigacion.

En relacién al primer objetivo,
los resultados obtenidos en el pro-
ceso de construccion y validacion
de la Escala sobre los Factores que
fomentan la Innovacion con TIC
del profesorado en los centros es-
colares (EFITIC) son satisfactorios.
El instrumento demuestra ser una
herramienta fiable para medir los
condicionantes a la hora de impul-
sar la innovacion con TIC por parte
del profesorado. Asi lo indican los
coeficientes de fiabilidad obtenidos
en la escala y en cada uno de las di-
mensiones. Partiendo de profeso-
rado que trabaja en centros conside-
rados como innovadores con TIC se
ha podido determinar que subyace
detrds de este tipo de centros.

En este sentido, la estructura
factorial obtenida concuerda con el
modelo tedrico sobre los factores
que inciden en la innovacién con
TIC expuestos en el inicio de este

estudio. La validez del constructo
obtenida nos informa de distintas
fuerzas que motivan de alguna ma-
nera la accion del profesorado ante
las TIC. Elementos tanto internos
como externos, ajenos a estos profe-
sionales, son sensibles a propiciar la
innovacion TIC en los centros. Las
puntuaciones altas obtenidas en to-
dos los factores, asi como las corre-
laciones significativas y positivas
entre los mismos indican que mi-
den aspectos diferenciados del cons-
tructo escuela innovadora con TIC.
Esta estructura factorial ob-
tenida en este estudio permite te-
ner una visién holistica (Figura 2)
de la innovacion con TIC en el en-
torno escolar, uniendo tres elemen-
tos clave que se interrelacionan con
los componentes principales de la
escala: El contexto escolar, el pro-
fesorado que lo conforma y la admi-
nistracion educativa que lo regula.
El primer elemento clave gira
en torno a la institucién educativa
mediante una organizacion eficiente
de factores tecnoldgicos y humanos.
Esta tarea exige como condicion
previa la necesidad de un ambiente
y un clima adecuado. El estimulo
por parte del centro de la iniciativa,
la creatividad y el compromiso pro-
fesional deben ser reconocibles por
el profesorado. A su vez el docente
debe sentirse valorado y tenido en
cuenta por la institucién, sobre todo
cuando se implica en proyectos co-
laborativos innovadores. Esta claro
que el reconocimiento profesional
de este tipo de tareas por parte del
centro es un factor importante para
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Figura 2. Elementos clave que subyacen en la innovacién con TIC escolar relacionados con

los factores de la escala EFITIC.

el fomento de la innovacion dentro
de los centros escolares y lo puede
llevar a cabo mediante la liberacion
de tiempo y la asignacién de diver-
SOS recursos econémicos y tecnolo-
gicos.

Asimismo, aparte de la asig-
nacion de determinados beneficios
laborales y materiales, se debe ga-
rantizar un marco relacional y de in-
teraccion fluido entre los diferentes
agentes educativos basado en la con-
fianza y el respeto. La innovacion
debe ser considerada como un valor
de la escuela, una sefa de identidad

diferenciadora. En este sentido, la
innovacién con TIC requiere dotar
de vias de comunicacién y espacios
para la reflexion y la colaboracién en
los centros escolares para propiciar
la participacidn posible y eficiente
del profesorado, equipo directivo y
familias. Para ello, es muy impor-
tante que la escuela conciba y refleje
esta filosoffa garante de la innova-
cion con TIC en el Proyecto Educa-
tivo de Centro y la articule en los
Proyectos Curriculares.

Pero un contexto escolar propi-
cio no es suficiente para compren-
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der la innovacién con TIC. Las ad-
ministraciones educativas desde esa
hipotética lejania tienen mucho que
decir y ofertar. Este segundo ele-
mento clave interactia con el ante-
rior en aspectos tan bdsicos como la
dotacién de recursos e infraestruc-
turas, formacién del profesorado y
asesoria. Como menciona Somekh
(2004) es hora de dejar de tratar
de introducir en las escuelas de un
modo superficial las TIC en el sis-
tema educativo actual y hacer frente
a los procesos subliminales de resis-
tencia institucional que hasta ahora
han sido eficaces para castrar su po-
der transformador.

Por lo tanto, el objetivo funda-
mental de la administracién educa-
tiva debe ser no sobrecargar la labor
profesional de aquellos docentes y
centros escolares que ponen en mar-
cha proyectos innovadores con TIC.
De lo contrario, puede suponer una
animadversion hacia lo tecnolégico
por parte de los implicados y frenar
cualquier iniciativa relacionada con
las TIC.

El dltimo elemento clave a tener
en cuenta son los docentes, que en
definitiva son los actores y ejecu-
tores directos de cualquier innova-
cion educativa en las aulas. Ciertas
concepciones entre el profesorado
de los centros ante las TIC y su im-
plantacion en los procesos de en-
seflanza-aprendizaje favorecen la
innovacion en este terreno. Una res-
ponsabilidad profesional basada en
una vision positiva y prdctica de las
TIC como herramientas beneficio-
sas dentro del aula subyace dentro

de la accion de innovar, eso si, sin
llegar al extremo de un tecndfilo,
es decir, aquéllos que encuentran en
cada nueva aportacion tecnoldgica,
sobre todo las situadas en el dmbito
del tratamiento de la informacion, la
respuesta tltima a los problemas de
la ensefianza y el aprendizaje esco-
lar (Sancho, 1994).

Desde la perspectiva de las me-
jorias posibles a esta escala, es ne-
cesario considerar para estudios
posteriores la principal limitacion
que presenta. Estd claro que existe
un elemento nuclear favorecedor de
la innovacién con TIC como es la
competencia del profesorado ante lo
tecnoldgico. Un centro dificilmente
podrd innovar con TIC si carece de
profesorado con habilidades en su
uso e implementacion. A parte de
elementos de la motivacidén intrin-
seca y extrinseca del docente ana-
lizada anteriormente, los proyectos
innovadores con TIC requieren de
una formacion bdsica de sus partici-
pantes para que la potencialidad de
lo tecnoldgico ayuden a estos pro-
fesionales de la educacidén tanto en
temas relacionados con los procesos
de ensefianza y aprendizaje como
de los que implican una mejora de
la organizacion escolar.

En relacion con el segundo ob-
jetivo, se puede observar que un
apoyo institucional como el que
brinda el Modelo de Madurez Tec-
nologica en la Comunidad Auto6-
noma Vasca mejora significativa-
mente todos los factores analizados
en relacion a otras escuelas inno-
vadoras que no participan en el
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mismo. Dado el cardcter incidental
de la muestra conviene tomar estos
datos con cierta cautela. No obs-
tante, en los centros inmersos en
esta iniciativa se aprecia una mejora
de los 3 elementos clave que fomen-
tan la innovacién con TIC: Admi-
nistracion Educativa, centro escolar
y profesorado como ejes vertebra-
dores de la innovacién TIC.

Los docentes de esta tipologia
de centros que desarrollan este mo-
delo a la hora de innovar con TIC
perciben un mayor grado de valora-
cién social en su contexto. En este
punto es necesario mencionar que
esta iniciativa permite adaptarse a
las necesidades diversas de las es-
cuelas en base a niveles de madurez
o grados de innovacién con TIC en
los que se encuentra, y por tanto do-
tar de recursos personales y tecnold-
gicos contextualizados. La innova-
cion es considerada como valor por
la administracion y por ello en es-
tos centros es un eje importante de
actuacion. Todo ello genera un am-
biente creativo y un clima de con-
fianza a la hora de poner en prdctica
proyectos colaborativos entre distin-
tos agentes que facilitan la incorpo-
racion de iniciativas TIC.

Es necesario un modelo que
quiera garantizar la integracion, uso
e innovacion con TIC mediante una
nueva concepcion de los procesos
de ensefianza-aprendizaje y de ges-
tién para superar la mera dotacion
de recursos tecnoldgicos. En este
sentido, el Modelo de Madurez Tec-
noldgica provoca una transforma-
cion de la vida diaria de las escuelas

mediante una transformacién del rol
de todos los agentes de la comuni-
dad educativa, desde un alumnado
centrado en el aprendizaje perma-
nente hasta un profesorado dotado
de nuevas funciones y perfiles que
le permite pasar de ser una mera
fuente de informacion a facilitador
del uso de las TIC. Al ofrecer a las
familias posibilidades reales de for-
macién y participacion en el centro
escolar, aumentan las posibilidades
de afrontar y resolver con éxito pro-
blemas cotidianos. Asi, con la par-
ticipacion de las familias en la vida
del centro se diversifica la inteli-
gencia cultural existente en éste y
se responde de forma mds adecuada
a las exigencias educativas actuales
(Ramis y Krastina, 2010). Todo esto
puede ser una de las causas funda-
mentales por la cuales los docentes
que participan en este modelo ex-
plicitan una mayor responsabilidad
profesional gracias a concepciones
mds positivas sobre la tecnologia y
una vision de su impacto mds deter-
minante en sus escuelas.

Otro tipo de caracteristicas
como puede ser la etapa educativa
nos reportan ciertas diferencias muy
concretas en relacion a ciertos fac-
tores como la obligacion del con-
texto a la hora de innovar con TIC,
el tipo de ambiente y la importancia
de la innovacidén en la propia insti-
tucién. En este sentido, la presion
que ejercen los centros escolares y
la administracion en niveles edu-
cativos inferiores sobre su profe-
sorado, como puede ser el caso de
primaria en relacion a secundaria,
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es mucho menor. Los beneficios
posibles, tanto materiales como la-
borales, no son asumidos como de-
terminantes. El valor de la innova-
cion en infantil no es considerada
como un factor tan importante en
relacion a secundaria. En cambio,
el ambiente es mucho menos sig-
nificativo a la hora de facilitar la
innovacion con TIC en los institu-
tos de secundaria comparados con

niveles educativos inferiores. La
propia estructura organizacional de
los institutos dificulta ambientes de
trabajo cooperativo tan necesarios
para la innovacion con TIC.

En conclusidén, una escuela que
innova con TIC, es una escuela que
aprovecha eficientemente las posi-
bilidades de la administracién edu-
cativa, su propia idiosincrasia de
centro y la de su profesorado.
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