
The emergence of Information and
Communication Technologies (ICT) in the
last few years has become the stimulus for a
change that affects many different fields of
society. Many competing terms have been
proposed to describe this phenomenon -Post
Industrial Society, Information Revolution,
Technotronic Society, Information Society,

Knowledge Society, etc.- but the undeniable
truth is: no matter the different implications
and fine detail around every coined term,
technological advances heavily influence
our reality nowadays, not only politically,
but also economically and socially.

The accelerated evolution of science and
technology allows us to face these transfor-
mations, thus creating a need to take new
measures in the educational field to ensure
that future citizens learn to live with these
changes and to successfully deal with upco-
ming ones. The Spanish society certainly
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agrees and has taken a public stand through
its elected representatives by declaring in
the preamble of the Organic Law on Educa-
tion 106/2006 (BOE 04-05-2006) that “it is
more necessary than ever that our educatio-
nal system prepares [children] adequately to
live in this new knowledge society and to
respond to the new challenges it will offer”
(LOE, 2006, pp. 17160).

Several studies showed the educational
potential of ICT in schools. Passey, Rogers,
Machell, and McHugh (2004) pointed out
the connection between ICT and pupils’ mo-
tivation. Higgins (2003) argues that ICT can
make a difference to pupil’s learning and,
about students’ information search strate-
gies, Badilla, Cortada, and Riera (2011) sho-
wed that students in elementary and secon-
dary education who frequently use ICT in
school show better web literacy skills al-
though they have missing key skills in
analyzing, assessing and summarizing infor-
mation. Specifically in elementary educa-
tion, Smeets (2005) discovered that these
changes are greater with teachers who crea-
ted powerful learning environments, and
when there were more computers available
to pupils.

In regards to the teachers, some studies
-such as Somekh et al. (2002) report- obser-
ved an increase in teachers’ motivation due
to teaching supported by ICT. Additionally,
how these integrated uses of ICT contribute
on their professional development has been
examined by several authors such as Daly,
Pachler, and Pelletier (2009).

As Cortada, Badilla, and Riera suggest
(2010) any process of ICT integration requi-
res constant updating of professional tea-
ching staff to provide them with the needed
skills to develop ICT-based pedagogical in-
novation. This process transforms teaching
practice, school life and personal develop-
ment, among others.

In this frame, the relationships between
students and their participation become mo-
re active during the teaching and learning
process as Sandholts, Ringstaff, and Dwyer
(1997) found. This can be seen also in the
family when children help their parents in

ICT matters (Amorós, Buxarrais, & Casas,
2002; Naval, Sádaba, & Bringué, 2003). 

Nowadays, the impact of technology on
all the agents of the educational community
-students, teachers, families, among others-
is still under analysis (Underwood et al.,
2010).

Lately, the Spanish government has in-
vested €200 million in order to promote the
Escuela 2.0 project for 2009–2011. As a re-
sult 650,000 students, aged between 10 and
13, and 160,000 teachers were given a lap-
top and 30,000 classrooms have been provi-
ded with interactive whiteboards and Inter-
net wireless connection (Ministerio de Edu-
cación, 2011a, 2011b; Alumnia, 2009).

Meanwhile, different initiatives by some
of the Spanish Autonomous Communities
have started taking ICT closer to schools,
such as Aragon’s Ramón y Cajal program,
the Canary Island s’ Medusa project, or Na-
varra’s Nuevas Tecnologías y Educación
program. In the same way, public organisa-
tions and private parties have been funding
and supporting a growing number of smaller
projects by districts, locally, and even in sin-
gle schools. The success of these kinds of
initiatives can be an unlimited source of
educational innovation opportunities for
new organisations (Anantatmula & Stan-
kosky, 2008) as well as representing chan-
ges in the regular educational environment.
Furthermore, all of them can help to update
processes and include new generations of ci-
tizens.

This article studies one of the privately
funded initiatives: a project on Educational
Innovation called Ponte dos Brozos. It has
been supported by the Amancio Ortega’s
Foundation since 2001 and recognised by
the Consellería de Educación e Ordenación
Universitaria of the Galicia’s Xunta.

This educational project supported by
ICT was carried out in three public schools at
Concello de Arteixo: Elementary School
Ponte dos Brozos, Secondary School Pastori-
za and Secondary School Sabón. The aims of
this project were both to provide technologi-
cal equipment and to promote pedagogical
aims, such as training teachers and encoura-
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ging a bidirectional relationship between pa-
rents-students. Thus it provided technological
equipment to the participating centers, such
as didactic resources, interactive whitebo-
ards, audiovisual systems, computers, broad-
band Internet access or a local net with sha-
red resources (printers, discs, etc.) Also the
secondary school students were able to pur-
chase laptops through the project, allowing
the regular use of them in school and at ho-
me. In addition, training activities were ca-
rried out. Their main objectives were to intro-
duce adjusted changes to each school con-
text, to encourage teachers’ reflection and co-
llaboration in the introduction of innovative
ICT methods in the classroom. Furthermore,
teachers were involved in practical classes,
lectures, seminars, conferences, workshops,
visits to other educational institutions and na-
tional and foreign schools, exchanges betwe-
en teachers, parents and students; advice on
the development of platforms and websites,
among other activities. Even though there
were some organized and prepared activities,
computer clubs to share practices and provi-
de simple solutions and technical support to
both teachers and students were also formed.

Thus, Ponte dos Brozos Project (PdBP)
promoters’ vision is that ‘technology is no-
thing more than a way to reach an end, ne-
ver an end by itself, or the only method to
modernise education’ (Amancio Ortega
Foundation [FAO], 2001).

Therefore, both in objectives and chro-
nological placement, the PdBP was contex-
tualised by what has been called “a digital
integration stage,” according to the divi-
sions suggested by Martínez (2006). This
stage classified the different periods of in-
troduction of ICT in the Spanish educative
system. According to this author, a policy of
integrating new methods –and particularly
new technologies– defined this stage, where
pedagogy overshadowed technology.

Scientific literature based on the impact
of educational innovation through new tech-
nologies is often focused on isolated studies
or the partial analysis of different sides of
the technology-education combination. Due
to the need to study all the constituting fac-

tors, both of the educational context and of
the impact that the introduction of ICT ge-
nerated, the Social Pedagogy and Informa-
tion and Communication Technology rese-
arch group (PSITIC) at the Ramon Llull
University made an external evaluation of
PdBP over a two year period (2005-2007)
from a holistic perspective. 

The present article has two main objec-
tives. First is to describe and analyse the
most important conclusions of this investi-
gation in order to set a precedent and guide
to the current ICT introduction in the scho-
ols. Second is to investigate the effects pro-
duced by the development of an educational
innovation project supported by ICT on per-
sonal and interpersonal relationships.

More concretely, the research focuses
on the effects that ICT project’s involvement
has over Spanish teachers and students ali-
ke, and how it affects their daily lives. It will
be necessary to observe if the teaching staff
practice are altered by the new resources gi-
ven by the Project. Similarly, the same must
be done with students’ school tasks: will the
use of a laptop alter the way they carry out
their tasks? Will they use the Internet as a
new communication tool and information
source? Will their academic results be affec-
ted, and if so, how? Will it alter their beha-
viour in the classroom?

Regardless of the answer, the interroga-
tions create a new task for the educators. On
one hand, pondering these questions in front
of the new situation created by this project;
and on the other hand, paying attention to
these new facts on a daily basis. Therefore,
it seems obvious that the dependence betwe-
en teachers and students will be a decisive
factor, as the changes experienced by one si-
de affect and change the other side as well,
while other more simplistic approaches fo-
cus only on the technology. Indeed indivi-
dual transformations (personal) have an ef-
fect in interactions between subjects (inter-
personal relationships).

In an educational community (geogra-
phical, social and relational contexts), there
are more agents involved than those descri-
bed before, so it is not just the students and
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teachers, but also their friends and families
acting out these interpersonal relationships
and experiencing the abovementioned chan-
ges. And so, it seems interesting to study the
effects that an introduction to an ICT project
has, not only on an individual basis, but al-
so on the relationship network that exists
around the subjects. Previous studies related
to the introduction of new technologies to an
educational community have only treated
this subject superficially, or not at all.

Related to the second objective our task
was to find out about these effects on an in-
dividual level, in the practice of the teaching
profession as well as in the performance of
school tasks by the pupils. In addition, we
inquired about the changes experienced in
the diverse relationships, with special atten-
tion to the relationships between students,
between teachers, and also between students
and teachers.

Method

This investigation is centred on a case
study, Ponte dos Brozos project, and thus it
is an ex-post-facto research. The population
of this study is formed by students, of both
elementary and secondary schools, and their
teachers, families, and other agents of the
community of Arteixo involved in this ICT
Project. According to the methodological li-
nes used, different sectors of this population
were analysed. 

Based on a complementarity of para-
digms, positivist and interpretive (Bisque-
rra, 2004), our research design is non-expe-
rimental, with a mixed character, integrating
quantitative and qualitative methodology. In
order to cover the multidimensional envi-
ronment of teaching and learning, we com-
bined three techniques of data collection:
self perceptions, observational, and semi ex-
perimental.

Our first technique sought to understand
the agents’ perceptions through three diffe-
rent tools: surveys completed by teachers
and students, semi-structured interviews
with teachers and other individuals of the
community, and focus groups with teachers,

students and families. In all we aimed to un-
derstand perceptions through five channels:
participants’ identity, structure -way in
which the project was implemented-, rela-
tions between agents, participants’ skills and
future expectations.

Surveys were the first instrument we
used: 223 students answered a poll that con-
tained 60 items. Eleven participants had to
be excluded from the study for not answe-
ring all the questionnaires correctly. 57 tea-
chers answered a poll that contained 25
items. Both polls included open, closed and
mixed questions. Interviews were the se-
cond tool used to obtain self-perception da-
ta, carried out with 43 teachers and 20 com-
munity agents –local representatives from
the educational, business, commercial, cul-
tural, religious, associational and adminis-
trative fields–, who were interviewed indivi-
dually. Finally, focus groups were held –for-
med by 8 to 10 people each– with students,
teachers and families (10, 3 and 4 groups
respectively).

In our second technique, we proceeded
to observe regular classes with no partici-
pant observation, so as to describe the dyna-
mics and interactions occurring during these
lessons. The observations were carried out
taking into account that a minimum of one
observation per teacher had to be done and
they were made following a random order. A
total of 90 observations were made using a
systematic observational grid validated by
experts.

Finally, on the third technique, we stu-
died what repercussions on academic results
the participation in the Project had, through
reading comprehension tests, mathematical
reasoning tests and an ICT skills tests. For
its realisation, we used pre-made tests from
the Spanish education field, which were gi-
ven to students of the experimental group
that had been participating in PdBP for 4 ye-
ars, as well as to the control group, students
that had not been involved. The first group
was formed by 72 students, and the second
by 97 students, both of the same age range
and socio-cultural context. To be able to ob-
serve the differences that may exist between
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both groups in the three variables, besides
the Average and Typical Deviation calcula-
tions on all of them, we used parametric
(Students t) tests where rules for parametric
data were met and if not, the relevant non-
parametric test (U the Mann-Whitney) was
used.

Results

Personal effects: teaching and learning pro-
cess

Initially we report the results of the pro-
ject on a personal level: the individual chan-
ges of conduct and behaviour caused by the
use of ICT that can be observed on teachers
and students.

Regarding students the use of a computer
is quite common, as 71.8% claim to use it for
school tasks. The most commonly used tools
are text processors (77.1%) and Internet
(86.4%), which is used principally as a com-
munication tool (67.7%) –although it is not
made clear if that is for educative purposes or
for regular socialization through chats and
social networks– and for researching infor-
mation to be used in school tasks (76.3%).
Other tools must not be forgotten –software
for presentations, spreadsheets, etc.– as they
are used by 20% of the subjects.

The use of new technologies for instruc-
tor tasks has also spread considerably, both

inside and outside the classroom. Outside of
it (Fig. 1) 98.2% of teachers use the compu-
ter to write documents, and 60.4% use it for
presentations, while Internet is also shown
as a commonly used tool (80.8% use e-mail,
and 86.5% browse the net), mostly sear-
ching for information related to the taught
subject (87.1%) and for pre-made didactic
material (69.8%). In the same way, these
new tools dominate the classroom, albeit
with some differences, where the personal
computers are used “often” and “always”
(71.7%), as well as projectors (48%), text
processors (60.4%), presentations (52%)
and Internet (50%).

It is important to note also that most te-
achers agree in their interviews that incorpo-
rating ICT has increased their dedication to
the job. This is reflected in our surveys,
where 81.7% of the staff claim to spend “a
lot” or “a lot more” time in their instructio-
nal functions. Moreover, 92% of the tea-
chers reckon that these tools allow them to
upgrade their knowledge on their subjects,
and facilitate the preparation and comple-
tion of lectures in a 78.4% and 90.2% res-
pectively.

Continuing with the results of the im-
pact that this project had on the learning
process, acknowledging the attitudes it pro-
vokes in the students and considering also
their academic performance, from two
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points of view: through the own subjects’
opinions –subjective perceptions– and
through the results of the experimental tests.

Thus we see that teachers consider that
the use of ICT improves the students’ moti-
vations towards learning (90.2%) and makes
their participation in class easier (64.7%).
Similarly, a 61,5% of students claims that
since the introduction of ICT to the classro-
om their interest in learning has grown, and
75% of families have expressed their agree-
ment in focus groups (Fig. 2).

Surveys show also that 79.4% of the stu-
dents believe that since ICT was introduced
in the classroom, the quality and quantity of
their learning has improved, that the compu-
ter allows them a more economic use of ti-
me for school tasks (81.7%) and that it also
makes them easier to complete (83.1%). The
teaching staff agree with this perception of
facts, and 58% of teachers collaborating
with PdBP claim as well that ICT gives stu-
dents an improved learning experience.
Concretely, they are of the opinion that ICT
facilitate the acquisition of new knowledge,
concept retention, the expressing of acqui-
red knowledge, and the generalisation and
transference of learned material “fairly
well” and “a lot” in a 84.3%, 66.7%, 72.5%
and 82% of cases respectively.

In order to determine if the previous
claims about the improvement of school
performance hold true, students have been
subjected to reading comprehension tests,
mathematical reasoning tests and ICT skills
tests, and the results have been analysed
through the statistical package SPSS 15.0.

Regarding students with the age of 12,
no significant conclusions can be drawn
from the results of the reading comprehen-
sion and mathematical reasoning tests, as
the degree of significance of t between the
experimental group and the control group is
always higher than 0.05. However, as Table
1 shows, on relation to the tests on ICT
skills, important differences are observed fa-
vouring the experimental group (t = 2.91; p
= .005). Nevertheless there have been no
significant differences by gender, for boys
and girls (t = .497; p = .623).

Referring to the 15-year-old students
from Secondary Schools similar results are
observed in reading comprehension tests
and mathematical reasoning tests (Table 2),
in which the same parametric test has been
used, and no important differences can be
found between the students participating in
the project and those of the control group.
After running Mann-Whitney’s U nonpara-
metric tests through the results of ICT skills
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tests (Table 3), is observed that there were
significant differences favouring the results
of the experimental group (U = 190.5; p =
.000), as well as in the 12-year-old students
group. Related to the gender there have be-
en no significant differences for boys and
girls (t = .726, p =.471).

But beyond the academic results, all the
participant agents in the Project share the
perception that pupils will be benefited in
future professional environments as well.
60.8 % of the teaching staff believe that the
use of ICT makes the students “fairly” or “a
lot” more prepared for the professional
world, while 37.3% believes it makes then
“not a lot” more prepared. The pupils them-
selves also believe that this experience will
improve their chances in the professional

world, as 90% of them claimed in the focus
groups and 73.8% expressed in the surveys.
50% of families agree with this perception,
as well as some of the community agents,
who believe that businessmen and workers
of the future will have received an education
according to their future needs. Therefore,
there seems to be the extended belief those
students who have been able to learn ICT
skills will be able to use them more success-
fully in their professional future lives than
those students who had not.

Interpersonal effects: Relationships betwe-
en agents inside the educational community

Going on to interpersonal relationships,
only 24.3% of the students involved in
PdBP feel that it has affected the relations-
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Table 1. Studied variables according to the involvement in the Project of 12-year-old students 
of Elementary schools

Participants Non participants

Variable M SD M SD t p df

Reading comprehension 7.06 1.58 6.80 1.82 -0.664 .508 82
Mathematical reasoning 3.94 2.14 4.73 2.13 1.629 .107 82
ICT skills 6.42 1.57 5.41 1.47 2.910 .005** 82

Note: Statistical significance legend **p < .01.

Table 2. Reading comprehension and mathematical reasoning tests results according to the involvement
in the Project of the 15-year-old students of Secondary schools

Participants Non participants

Variable M SD M SD t p df

Reading comprehension 4.27 1.38 4.67 1.63 1.223 .225 83
Mathematical reasoning 4.89 1.62 5.25 1.41 1.066 .289 83

Table 3. ICT skills tests results according to the involvement in the Project 15-year-old students

Participants Non participants

Variable M SD M SD U p df

ICT skills 5,76 .95 2.52 1.95 190.5 .000*** 83

Note: Statistical significance legend ***p < .001.



hip with teachers in a positive way. What’s
more, 69.4% of the surveyed students claim
that their participation in the project hasn’t
affected their relationship with the teaching
staff in any way, or that it hasn’t improved
their relationships (67.2%). Nevertheless, a
vast majority of the surveyed teaching staff
(74%) claims that the use of ICT has made
the relationships with students easier.

One of the common subjects treated in
different tools used with both pupils and te-
achers (interviews, focus groups, surveys
and observation) is the mutual helping and
learning about ICT. Several times students
themselves offer technical support to tea-
chers, and occasionally as well teachers
allow them a more considerable role in the
development of classroom activities.

This exchanging role is also happening
inside households: 86% of students claim to
teach their families about ICT (45% do it so-
metimes, 27% often, and 14% always), 75%
of families confirm this fact in focus groups,
and sometimes feel that their children know
more about ICT than teachers.

About relationships between students,
75% of the pupils think that they improved,
a claim that teachers confirm in 78.5% of
surveys. Similarly, 87.2% students believe
that they share now more information with
their peers. Both the teachers’ opinions in
most of the interviews, as well as the obser-
vations realised, show that collaborative le-
arning has been increasingly promoted since
the beginning of the project.

It is also worth mentioning the students’
creation and administration of a technical
support service in two of the schools invol-
ved in the project. This way, different initia-
tives are created by and for the students,
which allow them to manage themselves
(keeping an incident logbook, trying to sol-
ve problems, etc.).

The students’ initiatives to improve their
own school adds to the increased interest in
attending lessons expressed by 64.7% of
students. Also schools data register show a
very important decrease on scholar absente-
eism, which is also attributed to the project
by teachers. In a similar manner, the studen-

t’s sense of belonging has grown, as seen by
the 68.9% of students that now claim to feel
proud about their school.

This seems to happen at home too, whe-
re a majority of students (95.1%) claim that
since the beginning of the project their fami-
lies feel proud of being a part of the educa-
tional community, and of the school’s effi-
ciency. Additionally, every focus group
mentioned this kind of satisfaction. Never-
theless, 75% of the focus groups resent the
lack of opportunities for the parents to be
more involved in PdBP.

Finally, a strengthening of the relations-
hips between teaching staff members is per-
ceived since the implementation of the pro-
ject, as 70% of the surveyed teachers claim.
Furthermore, 74.1% of instructors believe
that their engagement to the project has in-
creased the degree of sharing their work
with other professionals. This can also be
seen in the improved climate in the teachers’
room, which has turned into a space for co-
operation, experience exchange, help and
collective complicity.

Discussion

A project with a socio-pedagogical im-
pact, which has been carried out within a ho-
listic vision, has been described during this
article. Three methodological lines are follo-
wed and for this purpose, a great diversity of
tools are used to obtain data both in quanti-
tative and qualitative way. Their integration
and complementation allows us to observe
what kind of personal and interpersonal ef-
fects are derived from the development of
an educational innovation project supported
by ICT such as Ponte dos Brozos project.

Personal effects: 
teaching and learning process

Habits and uses of ICT
When evaluating the general habits and

use of new technologies from a personal
perspective, clearly higher frequencies on
ICT use can be perceived –by teachers and
by students– compared with those described
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by the report on the implementation and use
of ICT in elementary and secondary school
centres conducted by the Spanish state du-
ring the 2005-2006 school year (Ministerio
de Educación y Ciencia [MEC], 2007). The
principal causes for this disagreement are
found in the infrastructure of the studied
centres –which offer one laptop per student,
integrated inside the classroom–. Further-
more, the advanced state of the PdBP deve-
lopment, which is in its fifth year, shows
better habits on students’ learning process.

Besides this, evidence indicates that the
most used tools were text processors and In-
ternet, and also how these tools were almost
indispensable both for teachers and stu-
dents. Following this path, it is also obser-
ved that having ICT changes the habits and
routines substantially and evolves into a
new way of working in which books, black-
boards and notepads are not the only tools
used anymore. Even so, it would be suitable
to continue following the project in order to
determine if this new habit is long lasting or
if it is exclusively caused by the initial inte-
rest, as Cuban (1986) claims has happened
during the 20th century when introducing a
new tool or technology to education.

Regarding the teaching staff, besides the
already mentioned habit change, it must be
highlighted that most teachers firmly belie-
ve that ICT allows them to prepare lessons
more easily than before. They agree as well,
with almost unanimity, that it makes their
upgrading their knowledge easy. This data
evidences that the project helps to accom-
plish the long term training needs, which ha-
ve become more essential in their profession
than ever before and fall in with Zhao
(2010), who said teachers must learn in or-
der to improve professional development. It
is important to note that knowledge acquired
by this collective can quickly become obso-
lete, and learning and formation are cons-
tantly needed as Marcelo and Estebaranz
(1999) or Escudero (1998) point out.

Learning and motivation
The results obtained in this study show a

clear perception –both from pupils and tea-

ching staff– that the introduction of ICT has
improved the learning process and, as a con-
sequence, students are learning more easily.
In sharp contrast, the tests carried on during
the project showed no significant differen-
ces in the students’ results, especially when
it comes to reading comprehension and ma-
thematical reasoning; such results agree
with most of the studies carried on until now
(Castells, Tubella, Sigalés, Mominó, & Me-
neses, 2007; Kulik, 1994; Leuven, Lindahl,
Oosterbeek, & Webbink, 2004, as well as
many others). As Kirkpatrick and Cuban
(1998, ¶ 2) claim: ‘The studies carried on
during the last 30 years about the use of
computers in classrooms have found mode-
rate evidence of an improvement in the stu-
dents’ academic performance. In some cases
minimum evidence has been found. In
others, none are found at all’.

This contradiction between the implied
party’s perception and the observed reality
can be explained by another important con-
clusion of the study: the development of the
project has highly increased the students’
motivation towards the learning process.

On one hand, numerous investigations
also conclude that there is a direct relations-
hip between ICT and the students’ motiva-
tion, such as The Motivational Effect of ICT
on Pupils (Passey, Rogers, Machell, &
McHugh, 2004) or the study Integrated Le-
arning Systems (NCET, 1994, 1996; Wood,
1998). Relating both results, the feeling of
increased interest is what takes the teaching
staff and the students to believe that the le-
arning process improves with the introduc-
tion of new technologies in class.

On the other hand, the idea that motiva-
tion by itself is a decisive factor in the im-
provement of the learning process has been
refuted by authors like Broc (2006). In this
matter, it is interesting to note what has be-
en pointed out by Gallo, Lozano, and García
(2000):

“Motivation is needed to obtain good
results, but it is not enough by itself. For
such ends, other variables, such as pre-
vious knowledge, intellectual capacity, le-
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arning style (Sternberg, 1999), and self
concept (Shavelson, Hubner & Stanton,
1976), are necessary for satisfactory re-
sults” (p. 346).

In the previously mentioned report
about the ICT implementation (MEC,
2007), a very positive attitude within stu-
dents can also be observed. Still, a low per-
centage of students also express their scepti-
cism in relation to the improvement expec-
tations. Nevertheless, as mentioned in the
same report, the students’ experience with
ICT inside the school was limited, which
could have an effect in the low assessments
towards the learning process. In the work
presented by Cebrián and Ruiz (2008) about
a similar project carried out in schools in
Andalucia, the same conclusions were rea-
ched about the increasing motivation, as
well as about the improved ICT skills, agre-
eing with this study.

The results show a significant ICT skills
level for PdBP participants being essential
nowadays in order to process and critically
evaluate web information as pointed out by
Kuiper, Volman, and Terwell (2008) and
Gerjets and Hellenthal-Schorr (2008).

Job expectations
The improvement on ICT skills should

be highlighted, as it becomes an important
fact once interrelated with other data and in-
terpreted in a bigger context than the purely
educational. Thus, if the vision of the pro-
ject’s impact is widened and it is tried to fo-
resee the long and medium term consequen-
ces, it is estimated that skills in new techno-
logies will be the utmost important items in
students’ future professional lives. This fact
is backed up by the present data on the Spa-
nish job market. According to Infoempleo
Report 2007 (2007), which analyses
–through more than 250.000 job offers pu-
blished in printed press and websites alike–
the links between academic education and
job market: 91% of companies ask univer-
sity graduates for knowledge in computer
science, and 81% of companies do it with
lesser degree students. Therefore, new skills

such as creating a text document, looking
for information in databases or using e-mail,
have become basic functions that most com-
panies need.

Besides the mentioned ICT skills, the
results of this investigation also show that
other abilities have been acquired –such as
the ability to successfully collaborate with
classmates, team building, and communica-
tion–. These abilities have a significant im-
pact when it comes to the needs of the pro-
fessional world. In this way, although the in-
troduction of ICT does not have a major ef-
fect on academic results, is important to re-
member that extra-curricular factors are the
ones highlighted and positively valued by
the educators interviewed during the rese-
arch. In fact, the research group did not fo-
cus on the professional impact at first, and it
was the different agents’ insights which
brought this subject to attention. In this sen-
se, it is convenient to dig deeper into the
consequences related to the professional
world in future studies in accordance with
Ben Youssef and Dahmani (2008).

Interpersonal effects: Relationships 
between educational community agents

The different results observed on an in-
terpersonal level show that the development
of an ICT project in an educational commu-
nity can produce positive changes in the re-
lationships between its agents: students, tea-
chers and families.

Students and teachers
One of the research evidence is that stu-

dents interact differently within the classro-
om, both with teachers and with other stu-
dents. The possibilities offered by ICT tools
–Internet, e-mail, office software, etc.– grant
new ways of mutual communication, and as a
consequence, new relationships, according to
Palomo, Ruiz, and Sanchez (2006). In addi-
tion, the results show that teaching staff noti-
ced increased collaboration and interaction
between classmates since the integration of
new technologies and they pointed that this
exploits students’ knowledge and skills.
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It can be stated that the interactions ge-
nerated by the Project foster a learning cli-
mate of equality and collaboration between
peers. The teaching staff even encouraged
students to take the initiative in various
classroom activities, being consistent with
the findings by Alonso and Gallego (2002)
in their analysis of ICT integration in scho-
ols. In the same way, researchers in Apple
Classroom of Tomorrow project (Sandholtz,
Ringstaff, & Dwyer, 1997) observed that
students were not used to asking their peers
for help initially and quickly took preferen-
ce to teaching-learning methodologies
which require an active participation instead
of a passive one. Once the students feel that
they have more responsibility over their le-
arning process, their sense of involvement
grows. This exchanged role between tea-
chers and students changes their relations-
hips, which is a relevant key in the educati-
ve context, as well as several reports advo-
cate (Kendall, Cullen, White, & Kinder,
2001; McLean, 2003; Riley & Rustique-Fo-
rrester, 2002).

Students and families
Similar situations can be observed in fa-

milies’ lives in which children stop asking
their parents for help and include parents
who need their children’s advice about new
technologies; a conclusion that has also be-
en reached by Amorós, Buxarrais, and Casas
(2002) and Naval, Sádaba, and Bringué
(2003). 

Consequently, the introduction of ICT
becomes an ideal reason to create new com-
munication channels between parents and
children, a deduction also backed by the pre-
viously mentioned studies. This is of the ut-
most importance as communication is the
first and most necessary step to get parents
involved in their children’s education (Na-
tional Research Council Institute of Medici-
ne [NRCIM], 2003).

To active the parental participation is
crucial that they become involved in the
school’s projects such as this one. These
way children are benefited by their parents’
involvement, as it has often been argued by

Epstein (1996) or NRCIM (2003). However,
in the project studied, communication bet-
ween school and parents seems like one of
the most sought-after factors by parents.
They voiced this opinion in the focus-
groups although, as it has been mentioned,
they also expressed their satisfaction with
this project.

Consequently, children perceive the ap-
probation and thrill from their parents to-
wards the project, which increases their own
motivation. This motivation is one of the
factors that help to decrease absenteeism in
schools, as also mentioned by Gettinger and
Guetschow (1998), who found a lower
abandonment rate in schools where there
was a high level of parents’ involvement.

Certainly there is a growing number of
investigations that show that students’ aca-
demic results improve when parents partici-
pate in the schools’ activities (Jeynes, 2003;
Lawson, 2003), but others, such as Stewart
(2008), have debunked this theory. Never-
theless, it was observed that communication
between parents and children is indeed sig-
nificant in academic achievement. Therefo-
re, increased communication in the familiar
nucleus –in which ICT act as a pretext–, can
be considered a positive consequence of the
project.

Another investigation that emphasizes
the families’ and teachers’ roles is one of
Gallego and Alonso (1999) who argue that
the starting point of ICT incorporation in
school can be found in Parents’ Associations
and school boards. All these agents must ad-
vance together in order to smooth out the
process.

Teaching staff and school
The old individualism used to characte-

rise this profession has evolved into a colla-
borative climate between colleagues, and
the studied schools of this project are no ex-
ception. Thus, teamwork has become a pro-
fessional need as Perrenoud (2004) claims
in his book Diez nuevas competencias para
enseñar. On an institutional level, these re-
quirements can be found as well in the An-
daluz Teacher Continuing Training Plan
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(1992) or Delors report (Delors, 1996). Ne-
vertheless, there are still many teachers wor-
king in isolation, and in these cases, the in-
troduction of ICT at schools could help
them to connect with each other (Wiske,
Sick, & Wirsig, 2001). This study shows
that, during the Project development, com-
munication and collaboration between pro-
fessionals have increased, reaching the con-
clusion that its influence is positive as it pro-
motes two essential values: trust and sharing
didactical products.

According to the results observed in this
research, involvement of teaching staff in
this project is obvious; this is probably one
of the reasons why the increase in commit-
ment has been received by the teachers as an
opportunity –to increase the quality of their
work, upgrade their knowledge, etc.– inste-
ad of perceiving it as a burden or obligation.
Other studies have also observed an increa-
se in teachers’ motivation due to the intro-
duction of ICT – as Somekh et al. (2002) re-
port–. This positive attitude is one of the re-
quirements mentioned by Cabero, Duarte,
and Barroso (1997) for the successful intro-
duction of ICT in schools and for the crea-
tion of positive dynamics between teachers,
which surely will have repercussions in
whole educational community.

PdBP has become a strategy to accom-
plish wath some authors such as Zhao
(2010) have identified as school knowledge
management.

Conclusion

This study evidences the fact that an
educational innovation project supported by
ICT causes changes in students’ and tea-
chers’ roles. Thus, new emerging habits and
routines promote teachers’ lifelong learning
and become relevant for students to face fu-
ture professional challenges as they acquire
technological skills and teamwork abilities,
as well as other professional advantages.

As exposed, there are changes in the re-
lationships and interpersonal communica-
tion at almost all levels of the educational

community. These changes bring new dyna-
mics and strengthen the relationships betwe-
en all community agents. 

Similarly, it has been agreed that the
project has become a source of motivation,
in which all involved actors took part for
their own further development. This com-
promise towards a common goal has been
used to improve the existing relationship
dynamics of the educational community.

Evaluating what has been explained, it
would be necessary to ponder something re-
levant about the main causes of the socio-
pedagogical effects of the projects observed
in this research. Is the ICT development the
catalyst of attitudinal and relational chan-
ges? Or is it the participation on a common
project – regardless of the subject – that has
moved agents to get involved and interact in
differently?

Finally, we reassert the need to face
global investigations from a holistic syste-
matic vision that aims to analyze how
technology is integrated in real educatio-
nal contexts and groups. The same way
new research lines are needed to answer
how these tools can be used to generate
new pedagogy, relational, motivational, le-
arning and communication dynamics bet-
ween all actors of the educational commu-
nity –including both curricular aspects and
those that, although may be further from
the academic field, may have a direct in-
volvement in the social context–.
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