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Abstract 

According to recent surveys on pedagogical innovation and teachers’ professional development, Italy 

lags behind most OECD countries when it comes to equipment and usage of information and 

communication technology (ICT) in school. Schools need to support professional development and 

new training models, so that teachers who are less proficient in the use of technology can acquire 

proper skills and strategies. This study aims at investigating: lower secondary teachers’ familiarity 

with ICT pedagogical usage and active learning strategies; teachers’ difficulties in introducing ICT 

in school, which might be associated with their professional profile; teachers’ self-efficacy 

perception, which might be associated with computer technologies training. In order to achieve this 

goal, an informal blended training course supported by Cloud Computing Applications and Services 

has been organized and monitored. Data collection tools and evaluation questionnaires were arranged 

and partly submitted. According to the provisional results, teacher's ICT perceptions have positively 

evolved after professional training; conclusive findings analysis should also indicate whether the 

reinforcement of self-perception enhances teachers’ intention to adopt new technologies in their 

practice. This study might finally provide education programs with a practical peer-training model, 

which affects teachers’ self-efficacy perception and leads – in turn – to a larger diffusion of 

innovating strategies. 
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Introduction 

Recent surveys on pedagogical innovation and teachers’ professional deve- lopment  show that Italy 

hangs back from most OECD countries when it comes to equipment and usage of ICT in school .In this 

context, scarcity of digital equipment has to be counterbalanced by initiatives leading to new teaching 

practices, new tools and services, new models aiming at innovating and supporting quality teaching 

.UNESCO ICT Competency Framework for teachers emphasizes the urgent need for teachers to gain 

knowledge, skills and attitudes required to integrate contemporary tools and resources into the learning 

process. Moreover, Compu- ter Technology Education (CTE) recent trends focus on multiple 

pedagogical uses of technology, rather than merely on equipment ,and address the importance of 

expanding the availability of open digital peda- gogic resources. As for the equipment, HW and SW 

needs tend to be progressively less crucial, since new systems based on Software as a Ser- vice 

paradigms are available and shift towards big data architectures and cognitive computing synthesis 

opportunities is happening. 

Conversely, national education plans hardly meet the scale of actual profes- sional needs. OECD 

surveys indicate that effective pedagogical strategies often rely more on teacher experience and self-

training than on dedicated formal training. Therefore, educational institutions start turning from 

formal offers towards more flexibly tailored professional development projects. School-based training is 

generally considered as the most effective form of professional de- velopment for introducing new 

https://www.learntechlib.org/tags/education
https://www.learntechlib.org/tags/cognitive_computing
https://www.learntechlib.org/tags/computer_science
https://www.learntechlib.org/tags/education
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teaching practices, as it encourages informal sharing among teachers. Most studies highlight the 

great po- tential of educational technology and suggest ways for overcoming teachers’ resistance in 

ICT integration  as well as for implementing school network. 

In regard to the above literature and to teachers’ professional needs, we have been trying to investigate 

how a new professional learning model in a techno- logy enhanced environment could affect teachers’ 

beliefs and influence their professional behaviours and profile. Indeed, not only knowledge and skills, 

but information about the beliefs and perceived self-efficacy is helpful to predict teachers’ 

pedagogical attitudes and, in particular, their intentions to integrate ICT in their practice. This 

contribution summarizes: exploratory study, experimental training in enhanced environment, data 

collection and provisional analysis. 

On the basis of provisional and expected results, the aim of this study is to provide school institutions 

with hints to arrange for a blended training model, which is designed in order to foster opportunities 

for teachers both to develop technological competencies and to discuss and cooperate with peers. This 

mo- del is meant to positively affect the diffusion of innovation. 

 

Professional Development and Pedagogical Innovation 

According to OECD Teaching and Learning International Survey definition ,professional development 

indicates all the activities that can lead to implement knowledge, competencies, skills and experience 

of the tea- cher, including formal and informal learning about the pedagogic use of ICT solutions. 

The main themes related to this definition are: pre-service training and induction; mentoring; in-

service professional training; contents, type of activities and impact on pedagogical practices; 

teachers’ development needs. Italian national plan for digital school currently includes professional 

development provisions, but these provisions do not meet the scale of actual needs. In 

consideration of scarce pre-service training, of teachers’ average age (highest in TALIS countries) 

and of uncer- tain teachers’ desire for innovation, it would be crucial to give teachers more chances 

of feeling prepared and comfortable with ICT advances, thus avoiding resistance to classroom 

technologies integration. Providing school principals and teachers with guidance in assisting 

informal learning among peers; sup- porting pedagogical uses of ICT to facilitate knowledge 

sharing beyond the school institution; creating networks of teachers who can support colleagues in 

integrating ICT in their pedagogy, are some of the main goals of actual Italian educational plan . 

International research and experience, however, show that ICT in itself does not transform teaching 

and learning but only offers tools that assist the application of innovative pedagogical approaches. 

Other studies suggest that teachers should possess both skills in the use and belief in their capacity to 

integrate ICT into teaching . 

Teachers Belief and Self-Efficacy 

A few studies examine teachers’ ability to carry out their intentions to in- tegrate ICT into their 

actual classroom and some of them suggest that it is possible to understand teachers’ beliefs and 

motivational factors related to teachers’ intentions to use Web 2.0 technologies, thus pre- dicting 

behaviors. And notably that intention to use technologies would be greater when teachers have 

control over their use. Information about beliefs and perceived behavioral control is useful to predict 

teachers’ intentions, underlying their pedagogical practice, and so might be teachers’ perception of 

their own professional self-efficacy. Self-efficacy and goal orientation are important variables which 

affect learning behavior. Moreover, self-efficacy and outcome expectancies are predictors of the 

successful adoption of learning technologies. 

In socio-cognitive theory, self-efficacy is one’s belief in one’s ability to succeed in specific 

situations, accomplish a task or performance. Self-efficacy evaluation is carried out through self-

efficacy perception measuring. Scales of perceived self-efficacy must be tailored to the particular 

domain of functioning that is the object of interest. Adaptation of different self-efficacy validated 

questionnaires  leads to establish criteria, in order to build up data collection tools. In Bandura’s 

theory, teachers’ self-perception is highly associated with professional experience, influence in school 

decision making, interaction with colleagues and the community. Teachers’ self-efficacy dimensions 

are: instructional efficacy, disciplinary efficacy, influence decision making, parental involvement, 

community involvement and ability to create a positive climate. Issues affecting self-efficacy are: 

enactive experience, vica- rious experience, verbal or social persuasion and physiological factors. 
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Considering one or more of these factors in designing professional training might contribute to provide 

original models for teachers’ education. 

 

Enabling Technologies and Training 

TALIS data show that Italian teachers did not have, during the survey lapse, enough training 

opportunities, or not necessarily the most appropriate trainingto embed ICT in pedagogy. New models 

aimed at educational development should avoid largely theoretical professional training, based on 

traditional face-to-face courses or workshop. Interna- tional research also shows that teachers prefer 

to be trained by peers, rather than by experts  and that the most transformative activity among all 

professional development activities would be individual and collaborative research.With the aim of 

supporting collaborative distributed learning among peers, digital technology is currently considered 

as the most effective enabling know- how and environment for training educators, helping to integrate 

formal and informal, personal and social learning.Among digital enabling technologies distributed 

architectures and Cloud Computing seem to be fostering new behavioral paradigms in acquiring and 

disseminating knowledge and sharing experiences. Software platforms that enable effective 

asynchronous working and resources sharing are also crucial, as well as appli- cations and services 

enabling teachers to freely use didactic materials. 

Cloud applications and services enable ubiquitous, convenient, on-demand network access, software 

and storage service, thus relieving schools and tea- chers from spending resources in HW, SW and 

applications, updates and maintenance. Besides, Mobile Cloud Computing (MCC) assures trainers 

and trainees the opportunity of being inde- pendent from a given device or network and of accessing do- 

cuments and applications from any mobile workstation. This is huge potential, especially in the aim of 

involving disseminate users in peer learning. While peer learning is a powerful source of professional 

development for teachers lear- ning communities in advanced environment, ICT and learning design 

training becomes particularly meaningful when teachers have opportunities to practice what they have 

learnt in the training. Technology for education in the Cloud seems to be both the most complex 

setting for teachers to receive and practice blended technical training, and the most effective and 

accessible environment where they can get to know how to use services and devices and how to 

embed their use in subject teaching . 

In short, one way to improve the extent and relevance of professional development would be to 

modify training approach by changing the learning environment. Technology enhanced learning 

environments, which are designed with reference to connectivism learning theory  and social learning 

theory and apply to adult peer interaction – can po- sitively affect self- and co-regulation and, therefore, 

effective learning .In addition, a faster equipment process and big data processing applications could 

face the challenge of data search, analysis, managing, sharing, storage, and – of course – of mobile 

computing learning. Such a compound setting could ultimately create more opportunities for informal 

learning within the school, fostering learning design approaches and tools, given that more teachers 

will face similar challenges and feel the need to share tips and learning from peer experience. 

Procedure and Training 

Teachers’ ICT pedagogical usage, difficulties in introducing ICT and active learning strategies in 

school were investigated during the case study and results were associated with teachers’ professional 

profile. Teachers’ self-efficacy perception is being investigated during experimental training and 

monitoring. 

Experimental training – following entrance survey – consists of 8 hours of presence learning and 16 

hours of distance learning. The training includes face-to-face meetings and activities performed on 

an e-learning environment, built on constructivist instructional design principles. Trainees-teachers 

are divided in groups of 5, sharing an online virtual classroom. They are supported by experienced 

peers  and by the researcher. Workshops are held in school and structured around the following steps: 

introduction, con- ceptual framework, outline of activities, materials and tasks; group cooperative 

learning (research, analysis, creating knowledge, restitution and peer sharing), metacognition 

debriefing. 

Training contents stem from teachers’ needs, which were conveyed during 2014 exploratory study. 

They focus on: active and inclusive teaching, problem- based teaching, cooperative teaching, digital 

innovation.Workshop strategies have been inspired by collaborative learning blended models and 
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peer learning. Interactive methodology and participatory pattern workshops are supposed to put 

teachers in an operative setting which reflects innovating learning conditions. A sort of enhanced 

Personal Learning Envi- ronment approach has been organized, for both integrating informal learning 

using social media and supporting teachers self- regulated learning during in-service training. 

Training groups are meant to manage their learning, both content and process. 

In order to implement this approach, training environment is based on free Cloud Computing (CC) 

Applications and Services. The training activities require participants to interact, develop instruc- 

tional skills, peer sharing and discussion through cooperative educational mo- dels  and Computer-

supported collaborative learning (CSCL). They also offer the participants opportunities to experience 

and increase self-efficacy awareness, through enactive practice of different tools and approaches and 

through vicarious observation in the classroom. 

 

INSTRUMENTS 

In order to report the workshop fruition, to observe the evolution of teachers’ opinions in regard to 

pedagogical ICT use and to register possible training effects – especially on self-efficacy perception 

– we prepared a few research tools: entrance survey; training monitoring and focus groups; self-

evaluation test; final survey. 

Entrance survey conceptual framework was structured around 5 sections: personal data, professional 

data, efficacy, inclusion, ICT (opinions and percep- tions of respondents). It was structured as follows: 

presentation of the research, 35 mandatory checkbox type, 18 multiple choices, 12 scale type 

questions. A text box was provided at the end of the survey to enter comments or remarks. The form 

was created using Google Forms tool and sent to the 4 groups before training activities; they 

anonymously completed the forms online and submitted it through the Web browser. Responses were 

collected in a spreadsheet; the tool provides summaries of the collected data with charts and graphs. 

Self-evaluation survey was also created using Google Forms tool and is being submitted to the 

groups, as long as they achieve training process. Data are collected in an automatically generated 

worksheet and are meant to pro- vide information about teachers’ representations on self-competence 

and self- efficacy, as well as on personal achievement of training goals.It will consist of a 

questionnaire, which will be sent to low-secondary school teachers of Genoa municipality, via school 

administrative offices e-mail. Target popu- lation size will be calculated with reference to Genoa 

district low-secondary school teachers workforce data. Concluding questionnaire will be structured 

on the entrance survey model and compared with validated tools. The survey will focus on the 

following dimensions: instructional efficacy, disciplinary efficacy, efficacy in creating a positive 

school climate. 

Data Analysist 

Research data come both from questionnaires and qualitative observation. Descriptive statistical 

analysist on questionnaires data (arithmetic avera- ge, standard deviation, distribution) is useful to 

outline participants’ personal data. Provisional personal data (age, sex, average number of years of 

teaching experience) tend to be homogeneous within the experimental group, as well as 

representativeness of taught subjects and geographic distribution across the municipality. Further 

statistical intra-results analysis (concentration, distribu- tion) will be carried out on participants’ 

opinions and views data coming from conclusive data collection. 

In regard to opinions and views, main outcomes from entrance survey are: peer learning and 

professional development activities as impact factors on self- efficacy perception and job satisfaction 

(Table 1); peer learning and professio- nal development activities as impact factors on active teaching 

methodology (95% of sample); reasons for resistance towards in-service training activities(Table 2). 
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Items Agree Disagree 

Collaborative peer training enhances higher 

levels of self-efficacy and job satisfaction 

100% 0% 

Advanced in-service training can positively 

affect teachers’ perception of their 

professional profile 

95% 5% 

Advanced in-service training can positively 

affect teachers’ perception of their self-efficacy 

95% 5% 

 

Items Agree Disagree 

Collaborative peer training enhances higher 

levels of self-efficacy and job satisfaction 

100% 0% 

Advanced in-service training can positively 

affect teachers’ perception of their 

professional profile 

95% 5% 

Advanced in-service training can positively 

affect teachers’ perception of their self-efficacy 

95% 5% 

A few items have been arranged in order to shed light on key internal and external factors seen as 

important to build a Cloud Computing Learning environment, in a SWOT analysis planning approach 

 

 

 

 

 

 

 

 

 

 

 

From self-evaluation survey, main outcomes are: teachers self-positioning in the emerging field of 

technology innovation (68.2% cautious innovator; 31.8% innovator; 0% skeptical); respondents’ main 

concerns in engaging in the expe- rimental training, which lays with prior knowledge and skills 

(45%); positive contribution of the training to bring awareness to teachers’ internal resources and/or 

limits (95%); experiencing cooperative approaches and interaction in Cloud based environment 

across training lapse as positive impact factors on innovation (86.4%); belonging to a knowledge 

building community as positive impact factor on perceived self-efficacy (Table 3). 

Table 3 

IMPACT FACTORS ON SELF-EFFICACY DURING TRAINING LAPSE 

Items Agree Disagree 

Have you experienced enough professional 

success during collaborative training lapse? 

72.7% 27.3% 

Can you describe one experience of successful 

teaching in which you had been involved during 

training lapse? 

 

91% 

 

9% 

Do you think that belonging to a knowledge 

building community has positive impact on 

your self-efficacy perceptions? 

 

77.3% 

 

22.7% 

From observation, we register regular interactions of participants on Go- ogle Classroom and Google 

Groups, especially in the aim of accessing mate- rials, arranging group work or asking for 

explanations; New educational cooperative approaches are spreading and use of educational 

applications boosted among participants (self-reported).Satisfaction about training goals achievement 

and return on investment have been positively judged by most respondents. 
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Teachers contribution has been fundamental in highlighting technological and pedagogical gaps in 

their professional profile, indicating the effort they have to engage into in order to: acquire new 

instructional and digital skills; gain awareness about their self-efficacy in school; perform effective 

and inclusive teaching. 

On the base of concluding findings, 2016 outcomes could indicate new patterns to improve teachers’ 

education environment and to disseminate more open and complex pedagogical design. 

 

Conclusion 

Results of previous studies establish a significant positive relationship both between teachers’ beliefs 

and their actual use of technology, and between to introduce innovation is positively related to self-

reported use of Web 2.0 applications and services in their classrooms, that is to the ability of translating 

their intentions into actions.Cloud Computing Applications and Services offer both a supportive ena 

bling technology and a pedagogical approach. They are effective in putting individual learners at 

the center, thus connecting them to information and tea- chers’ community. CC technology is also 

meant to address teachers’ motivation and collaboration, to allow personal control of Cloud space and 

training time, and, most important, knowledge sharing and creation. Cloud environment can help 

integrate formal and informal, personal and social learning and thereby achieve group and individual 

learning goals.For all these reasons, in regard to actual needs – which were expressed both by 

international instance and the teachers – we have been trying to investigate how a new professional 

learning model and environment could affect teachers’ perceptions, behaviors and professional profile. 

Most original contribution in this model relies on two aspects: providing blended interactive Cloud 

envi- ronment for teachers’ informal training and – at the same time – encouraging technological 

innovation in school by affecting teachers’ self-efficacy percep- tion through training instructional 

design.Fostering the diffusion of training models based on big data, customized environments and 

cognitive computing principles, could enhance collaboration among people and adoption of innovative 

pedagogical strategies, sustaining new educational trends and more effective teaching. We expect 

this training model to provide hints for future professional (formal or informal) training opportunities 

and to contribute in moving in the direction of exploiting big open data educational paradigm. 
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