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Abstract 
Since Information and Communication Technologies (ICT) had taken part of everyday life both in 
workplace and domestic settings, the Italian educational system has progressively tried to promote 
technological innovations within schools. The present contribution takes place in the iCnos project 
started in 2012 and promoted and driven by the central coordination of CNOS-FAP federation. This 
paper aims to analyse experiences and actors’ voices involved in the project in order to achieve a 
better comprehension of the process and providing transferable and reusable information. Four VET 
centres were randomly selected among those included in the iCnos project. Teachers who were 
responsible to coordinate the local section of the overall project were interviewed in two different 
occasions. The first interview concerned the iCnos project as an innovation process; the second 
interview was focused on the changes occurred during the last two years. Following the Grounded 
Theory approach data analysis shows the presence of several elements that seems to be crucial in 
innovation processes. Findings also confirm the crucial role of pedagogical leanings and teaching 
practices, as well as the efficiency of technological infrastructures (devices and internet connection), 
as an essential prerequisite without which the use of ICT for support teaching would not be possible. 
As an in-progress research project there are future analysis to be considered; a deeper analysis of 
data gathered and a further comparison with the literature can allow to identify a set of good practices 
that can help teachers to develop similar innovation processes. 
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1 INTRODUCTION 
Since Information and Communication Technologies (ICT) had taken part of everyday life both in 
workplace and domestic settings, the Italian educational system has progressively tried to promote 
technological innovation within schools. At the end of eighties, as consequence of the pressing 
requests by the production system and following the directions of the new born European Union, the 
Italian Minister of Education began to establish and support projects that provided the use of 
technologies for pedagogical aims. The first institutional action date back to the 1985 where the 
National Plan of Information technology (PNI) was launched involving all the Italian secondary schools 
[1]. The aim of this action was the introduction of information technology within math and physics 
courses through the supply of professional intensive updating courses for teachers who work in those 
areas. This pioneering plan has been further increased in 1991 in linguistic and literature areas [2]. 
During years, as result of the development of Information and Communication Technologies (ICT) and 
its growing relevance in the society, the Italian Government provided further measures with the aim of 
including the concepts of multimedia and web in teacher’s didactic practices. Thus, this interest was 
carried out in 1995 through the Development Plan of Educational Technologies (“Programma di 
Sviluppo delle Tecnologie Didattiche”) [3] and in 2002 with the National Plan for Teachers Education 
on Information and Communication Technologies (“Piano nazionale per la formazione degli insegnanti 
sulle tecnologie dell’informazione e della comunicazione” – ForTic) [4]. An additional attempt of 
modifying learning settings and promoting innovation technology of the Italian school system was 
promoted starting from 2007 through the National Plan for Digital School (“Piano Nazionale per la 
Scuola Digitale” – PNSD). Afterwards, the projects “Cl@ssi 2.0” and “Scuol@ 2.0” tried to introduce in 
schools settings the systematic use of technology (tablet, interactive whiteboards, e-books etc.); 
moreover the project “Editoria digitale”, promoted the use of e-books instead of paper ones [5]. 
Recently, the bill “La Buona Scuola” [6] seems to carry on the PNSD, but it needs to wait its definitive 
came into force in order to be able to assess its efficacy. Several critical issues have emerged from 
the analysis of the interventions explained. Specifically, the “Review of the Italian digital strategy for 
digital schools” [7] highlights the following issues: 1) teachers’ occasional engagement in the projects; 
2) insufficient use of funds that prevented a systematic change; 3) missed prevision of an adequate 
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teacher education plan; 4) missed economic recognition of teachers involved in the projects. There still 
remain the need of integrate the use of technology in all the instructional practices, specifically in the 
cultural area [8]. Furthermore, there are other critical issues such as the lack of an adequate 
instructional design, the inefficiency of schools’ technical infrastructures (e.g. an efficient internet 
connection), the obsolescence of devices, the teachers’ resistance to change and the overestimation 
of ICT educational potentiality [9], [10]. In short, it can be affirmed that all these initiatives promoted in 
the last 40 years do not go beyond the experimental phase and then they do not achieve a turning 
point. Thus, technologies are still promoted without a real change of educational approaches and 
teaching practices and without any discussion of didactics and educational objectives already 
considered [11]. The Vocational Education and Training’ (VET) Italian context (with an organisation 
close linked to the work place), as well as the general school, has always considered the use of 
technologies within professional subject matters and it took part in this innovation process through 
several initiatives aimed to the promotion of ICT as supportive tools for teaching. One of these is the 
iCnos project that aims to the integration of ICT within daily teaching practices systematically involving 
all CNOS-FAP professional training centres [12]. Since the partial inefficacy of actions undertaken in 
the Italian general school, it seems useful studying the changing processes involved in the iCnos 
project as it do not provide for sporadic and isolated actions. Conversely, it considers the 
progressively involvement of a whole federation of Professional Training Centres within a process of 
instructional (and organisational) innovation supported by ICT. The main aim of this study is to 
highlight the change process dynamics that have allowed, and still allow, the consolidation and 
improvement of iCnos project pointing out the good managerial practices and the critical elements 
including pedagogical aspects. This work represents the second phase of a wider research project 
that has the aim to study whether and how a plan of institutional innovation could be incentivised with 
the insertion of ICT in teachers’ and students’ daily practices within VET centres (The results of the 
first phase of research were presented at the Lisbon LED congress [13]). 

2 RESEARCH CONTEXT 

2.1 The CNOS-FAP federation 
The CNOS-FAP federation is an organisation, promoted by the National Centre for Salesian’s actions, 
that has been operating from 1982. The federation includes 60 VET centres in 16 Italian lands. VET 
centres’ educational syllabus provides for three-years courses of initial VET in several professional 
sectors including: mechanical, electronic, graphical, tertiary, and touristic. All the centres are 
coordinated by a headquarter that promotes and manages the activities through a hierarchical 
structure of sector delegates and regional delegations [14]. 

2.2 The iCnos project 
The iCnos project started in 2012 and it has been promoted and driven by the central coordination of 
CNOS-FAP federation. From an analysis of public documents about the project it was possible to 
identify the main characteristics and to summarise the work carried out [12], [15]–[17]. The 
experimental project started in the school year 2011/2012 involving 7 VET centres, 744 students, and 
210 teachers. The centres involved have voluntarily adhered to the project in the way they considered 
better for their specific contextual characteristics. CNOS-FAP central coordination funded and 
promoted the following actions: teachers courses organisation based on technical and pedagogical 
aspects; creation and diffusion of guidelines with pedagogical and technical hints based on scientific 
literature on educational technologies; in-progress revision and correction of guidelines on the basis of 
teachers’ feedback and experiences; developing of centres’ technological infrastructures (specifically, 
WI-FI and internet connection); the active involvement of families in the project (e.g. parents have 
been asked to buy the device). Within each centre involved one teacher was appointed to coordinate 
the innovation process leaving a substantial decisional autonomy. During the 5 training years (from 
s.y. 2011/2012 to s.y. 2016/2017) other centres were included in the experimentation: currently (s.y. 
2016/2017) 26 centres, 3100 students, and 350 teachers are included in the project. Starting from the 
current year, the experimental phase is considered ended and the use of technologies for supporting 
teaching practices became an ordinary element of the curriculum in many CNOS-FAP federation 
centres. Although the project is not in the experimentation phase any more, there still are many 
centres and/or professional sectors that do not consider didactic technologies as an essential part of 
the curriculum. However, the federation is carrying on the promotion and the activities in order to 
involve actors that have not been included yet. 

3632



2.3 Research questions 
As stated before, CNOS-FAP is trying to promote an innovation process involving its structures and 
centres through a top down approach and giving to each centre the freedom of join the project. Thus, 
all of them are free to plan and manage the process of change in all aspects (pedagogical, 
technological, managerial etc.). In fact, they can also choose which sector and/or actor include and 
which technical intervention work for. An analysis of experiences and actors’ voices involved in the 
project is considered useful in order to achieve a better comprehension about the process and 
providing transferable and reusable information by both federation centres that are not included in the 
project yet and other educational contexts (e.g. the general school system). As result, the research 
questions that guided the present study are as follow: 

• How an institutional proposal can support changes at pedagogical and managerial levels in 
professional training centres?  

• Which are the limits and critical issues faced by the centres?  

• Which are the solutions implemented by the centres?  

• How the final phase of the experimentation and the integration of didactic technology in the 
curriculum are managed? 

3 METHODOLOGY 
In order to answer to the proposed research questions, comparative-case study (CCS) and the 
grounded theory (GT) approach were combined. This decision was made for two reasons: a) CSS is 
indicated as the proper method to compare different contexts, especially when confronting 
organisational aspects, or organisational policy/program [18], [19]; furthermore, CSS has been 
previously employed in several studies to evaluate advantages and limitations of projects related to 
the integration of technology into educational program (design decisions for educational innovations) 
[20]; b) Grounded Theory allows maintaining the emergent theory grounded in data [21], [22]. Thus, it 
allows to “give voice” to the experiences of actors involved [23], [24]. Moreover, in the attempt to 
develop a theoretical model able to illustrate the macro-dynamics of the innovation process carried out 
by CNOS-FAP, CSS, and GT have been combined. At the same time, this combination allows to 
report the specific actions performed by the centres involved in the research project. The next sections 
illustrate data collection process, and the subsequent analysis and elaboration. 

3.1 Subjects involved and data collection 
Four VET centres were involved in the research project. These centres were randomly selected 
among those included in the iCnos project. Managers of each centre were contacted and asked to 
indicate which were the teachers who were responsible to coordinate the local section of the overall 
project. These teachers were interviewed in two different occasions: the first time in 2016 while the 
experimental phase was running; the second time at the end of the experimental phase. One centre 
did not offer the chance for the second interview. Interviewers employed semi-structured track 
questionnaires to maintain the focus on the research questions [23]. The first interview concerned the 
iCnos project as an innovation process (characteristics, performed actions, expectations, and 
significant experiences); the second interview was focused on the changes occurred during the last 
two years. Table 1 and Table 2 reports an example of the semi-structured interviews track. 

Table 1.  Example of the first interview guide. 

Descriptive data 

• When did the iCnos experimentation start in your centre? 

• How many classes were involved? Which criteria were used to select these classes? 

• What kind of technology did you choose to adopt (characteristics, hardware, software)? 

• Do the pupils use a personal device? 
• Were structural interventions necessary to perform the experimentation? Which sort of interventions 

did you perform? Did you experience any benefits in relation to these changes? 

• … 
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Significant experiences 

• Based on your experience, how teachers are using educational technology? 

• Do you remember any experience that might be worth to discuss or report (if yes, give an example)? 

• ... 

Didactic tools 

• … 

Table 2.  Example of the second interview guide. 

Descriptive data 

• How many classes are currently using technology to support instructional activities? 
• How many teachers are involved? 
• … 

Significant experiences 

• Are you experiencing the actual implementation of the project after its experimentation 
phase? 

• Do you remember any experience that might be worth to discuss or report (if yes, give an 
example)? 

• Can you state any positive/negative changes occurred since the beginning of the 
experimentation? Can you report at least one significant change? 

• ... 

Following the principles suggested by GT, the questions were revised and corrected after each 
interview with the aim to improve the quality of the investigation [25], [26]. All interviews were audio 
recorded and then transcribed. Moreover, the resources produced by teachers and students in relation 
to the educational materials were collected. For each interview and each answer a progressive code 
was assigned [24]. For instance, the code [INT3/10] was assigned to the tenth questions of the third 
interview. 

3.2 First step – Grounded theory 
Following GT approach, the first step of the analysis used a recursive approach [21], [22]. The 
encoding of information was conducted with NVivo 11 (a software for qualitative text analysis). The 
first phase (open coding) required a recursive read of the available documents: by means of this, 
several significant units were identified on the basis of the research focus (the actions performed in 
relation to iCnos project). When necessary, labels were applied in order to provide a useful meaning to 
the sentences. Data were then compared, unified, and conceptualised (see, for instance, Table 3). 
Besides performed actions, descriptive data about VET centres were also coded. 

Table 3.  Example of open coding. 

Main actions Narratives 

Leaving the time to 
undertake the change 
process. 

In my opinion, there was little time for reflection … We left fastly and we never 
stopped for say "but how is it? [INT2/24] 
We really have a time problem [INT3/40] … the difficulties and the solutions came a 
little at a time [INT3/42] 
This is very heavy in terms of working hours […] It has to be well-structured, well-
organized, and […] not exaggerate ... but I think that [this] struggle would have to be 
constant […] as long as it does go to a different mindset [INT4/41] 
This requires a lot of time, I think this is a common denominator... Doing the teacher 
with this tool, I do not know if initially, it takes a lot of time, that is, people need to 
believe and find time for preparing [INT1/36] 
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The second phase used the Axial Coding procedure: thus, all primary actions previously identified 
were grouped into several subcategories and, subsequently, into categories (see, for instance, Table 
4). The emerging categories were recursively compared with data until the saturation was achieved. In 
the end, 55 subcategories (main actions) and 8 core categories were obtained. The emerging core 
categories are as follows: launching the innovation process, carrying on the innovation process, 
focusing on instructional practices innovation, facing problems, clarifying and institutionalising roles, 
empowering technical infrastructures, including the sectors that did not participate in the 
experimentation, capitalising on know-how. 

Table 4.  Example of Axial Coding. 

Subcategories Main events 

Carrying on the innovation 
process 

Involving actors in decision-making at VET centers level (teachers and 
coordinators) and at national level. 
Keep on boosting internet connectivity. 
Sharing good practices with other VET centers. 
Leaving the time to undertake the change process. 
Organizing teachers’ training courses led by internal expert teachers to engage 
the sectors not included in the project yet. 
Favoring the sharing of teachers’ experiences during informal meetings. 
Keeping in touch with external experts and Apple community. 

3.3 Second step - Case comparison 
Thanks to a specific function of NVivo 11 (i.e. the matrix coding), during the second step of analysis 
cases were compared each other highlighting their affinity with the core categories and the main 
action identified during the first step of analysis. Thus, it was possible to compare interviewees’ 
experiences with the 8 core categories and the 55 main actions. Furthermore, interviews were also 
split on the basis of chronology (s.y. 2014/2015 and s.y. 2016/2017). Data about each centre were 
further integrated with descriptive data concerned the centres involved in the first step of analysis (e.g. 
professional sectors promoted by the centres, year of reference of the project, students involved, and 
technological aspects). The triangulation of categories, main actions, and information gathered were 
synthetized (see Tables 5 and 6). Thanks to the coding and to the NVivo 11 functions, the grounded 
approach was maintained. 

Table 5.  Overview of the case comparison – First interview. 

1st Interview (s.y. 2015) 

 Case 1 Case 2 Case 3 Case 4 

Project kick-off 2012/2013 2013/2014 2012/2013 2012/2013 

Professional 
sectors 
involved in the 
project 

Graphic (Energy, 
marble, and 
mechanical sectors 
were not involved) 

Mechanical and 
Electronic  

Mechanical, 
graphic and 
Electronic 

Tourism, 
electronic, 
graphic, and 
mechanical 

Students 
involved 

2nd and 3rd year 
students 

2nd and 3rd year 
students 

2nd and 3rd year 
students 

All students  

Technological 
aspects 

All student bought an iPad (minimum features have been indicated) 

The internet connectivity has been boosted 

Several classrooms have been upgraded introducing Apple TV and projectors 

Mobile Device 
Management (MDM) 
software not used. 

MDM software not 
used. 

Only some 
functions of the 
MDM are used. 

MDM software is 
not used. 
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Launching the 
innovation 
process 

Organising teachers’ training prior to the use of the device in the classroom 

Focusing the teachers’ training both on the use of iPad and on pedagogical aspects 

Resolving internet connectivity issues 

Getting support and collaboration from students’ families 

Adapting CNOS-FAP national guidelines to the specific contexts 

Having support from the CNOS-FAP headquarter 

Gradually involve the 
professional sectors 

Gradually involve the 
classes 

Involving all sectors 
and classes 

Involving all sectors 
and classes 

Favouring the sharing of 
teachers’ experiences 
during institutional 
meetings; organising 
iPad trainings for the 
students’ parents 

Informally identifying 
reference teachers 

Organising 
reciprocal 
observation of 
teachers’ classroom 
activities; mutually 
identifying teachers’ 
good practices 

 

Carrying on the 
innovation 
process  

Involving actors in decision-making at both VET centres (teachers and coordinators) and 
national levels 

Keep on boosting internet connectivity 

Sharing good practices with other VET centres 

Leaving the time to undertake the change process 

Organising teachers’ 
training courses led by 
internal expert teachers 
to engage the sectors 
not included in the 
project yet 

Favouring the sharing 
of teachers’ 
experiences during 
informal meetings 

Keeping in touch 
with external experts 
and Apple 
community 

 

Focusing on 
instructional 
practices 
innovation 

Sharing teaching material among teachers (several ways to create a repository like iTunes U, 
Dropbox, Drive, etc.) 

Focusing teachers’ training on instructional practices innovation rather than on technology 

Pointing (not imposing) to teachers the software and apps for instructional practices 

Letting teachers free to choose how to use the devices 

Creating teaching materials together with students (e.g. ebooks) 

Focusing the 
instructional innovation 
on professional area 

Focusing the 
instructional innovation 
on cultural subjects 

Focusing the 
instructional 
innovation on 
cultural subjects 

Focusing the 
instructional 
innovation on 
professional area 

Putting students at the 
centre of the activity 

Responding to the 
teachers’ training 
needs 

Supporting teachers 
during the design of 
teaching activities 
 

Providing other 
technological tools 
(cameras, laptops, 
etc.). 

Creating epub 
handbook with students 

Using flipped 
classroom approach; 
creating tutorials for 
students 

Creating links 
between classroom 
and lab activities 
(with videos) 

Creating a blog 
where to publish 
student activities; 
preparing the 
presentation of a 
little thesis 

Facing problems Continuously improving the technological infrastructure (especially internet connectivity) 

Involving teachers who 
do not want to use the 
iPad; organising 
trainings for new 
teachers; capitalising 
the good practices 

Involving teachers who 
do not want to use the 
iPad; looking for 
spaces and time for 
meeting 

Economically 
helping families who 
cannot buy devices 

Looking for spaces 
and time for 
meeting 
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Table 6.  Overview of the case comparison – Second interview. 

2nd Interview (s.y. 2015) 

 Case 1 Case 2 Case 3 

Clarifying and 
institutionalising roles 

The “coordinator teacher” role was institutionalised by the CNOS-FAP federation, 
becoming the “digital animator”. CNOS-FAP has also institutionalized a new sector 
at national level: “the digital education sector” 

Empowering technical 
infrastructures 

Implementing the MDM Software (MDM software was activated on teachers 
request) 

Keep on boosting internet connectivity 

Including the sectors 
that did not participate 
in the experimentation 

Organising teachers’ training prior to the use of the device in the classroom 

Leaving the teachers free to have new instructional experiences with technologies 

Capitalising on know-
how 

Sharing the good instructional practices (gathered during experimentation) with 
new teachers 

Creating a standard app repository 

Focusing on 
instructional practices 
innovation 

Focusing teachers’ training on instructional practices innovation rather than on 
technology (based on good practices) 

Focusing the instructional 
innovation on transversal 
skills (linking cultural subjects 
and professional area)  

Focusing the 
instructional innovation 
on cultural subjects and 
professional area 

Focusing the 
instructional innovation 
on cultural subjects 

4 DISCUSSION 
Data analysis shows the presence of several elements that seems to be crucial in the innovation 
processes: 1) technological infrastructures’ efficiency; 2) pedagogical leanings of teachers education 
courses; 3) the constant link and comparison among federation’s centres. Furthermore, results 
suggest other two elements: 1) during the experimentation phase (interviews during the s.y. 
2014/2015) actions carried out by centres were not homogeneous. This is probably due to the 
autonomy given to the centres by the CNOS-FAP federation that allow a bottom-up nature of the 
innovation process even if the proposal came from the national headquarter; 2) although centres have 
the same level of autonomy, actions carried out during the end of the experimentation (interviews 
during the s.y. 2016/2017) were more homogeneous. As stated before, CNOS-FAP federation already 
declared the iCnos project as ended and it is currently working with centres involved in order to make 
ordinary the use of technology in teaching practices. In this phase, the institutionalisation of “digital 
tutors” had a crucial effect as well as their coordination at national level. This led to valorise the 
coordinators (the teachers who coordinated the project at different centres during the experimental 
phase), to keep them in contact with the other centres, and to organise courses at a national level. 
Findings have been further compared with similar cases identified from a brief literature review [10], 
[27]–[29]. This comparison seems to confirm the crucial role of pedagogical leanings and teaching 
practices, as well as the efficiency of technological infrastructures (devices and internet connection), 
as an essential prerequisite without which the use of ICT for supporting teaching would not be 
possible. Furthermore, infrastructures not only include ICT elements, but they also concern support 
and developmental actions offered to teachers. However, the cases identified in the literature review 
are related to isolated and little contexts. Conversely, iCnos project includes a wider range of VET 
centres, classes, and actors. Porter, Graham, Spring, and Welch [30] support the suitability of actions 
carried out by CNOS-FAP federation. In fact, they identified four key factors for an institutional 
adoption of Blended learning approach within the university context: 1) strategic need to develop 
innovation advocates at multiple institutional levels; 2) define the project structure for potential users 
allowing them (teachers) the freedom to make pedagogical decisions; 3) adequately developing an 
infrastructure; 4) provide technical and pedagogical training; 5) provide adequate on going technical 
and pedagogical support. 
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5 CONCLUSIONS 
The educational innovation process seems to involve people (teachers, families, and school heads) 
who have to take a challenge in order to change their own practices and routines on the basis of an 
efficient technological and organisational infrastructure. The principal findings of the present 
contribution (see Table 5 and Table 6) represent a set of suggestions that can be considered by the 
federation in order to involve other centres. Furthermore, these results can be transferred in other 
educational and training contexts (e.g. general school) as an hint for a systematic implementation of 
ICT for supporting teaching practices. As an in progress research project there are future steps to be 
considered as a deeper analysis of data gathered and a further comparison with the literature of 
reference that can allow identifying a set of good practices that can help teachers in this kind of 
innovation processes. It will be also necessary to complete the procedure expected in the Grounded 
Theory approach (selective coding) and to create a theoretical model on “innovation processes 
management in wide education contexts”. To obtain this result, it will be also necessary to come back 
to the field in order to give back to participants all the findings. 
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