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Abstract 

The present study highlights the views, but also the practices of trained secondary school teachers 

regarding their effectiveness in issues related to the integration of Digital Media (DM) in the 

educational process. In particular, the inhibitory factors that hinder the pedagogical utilization of 

DM in everyday teaching practice are identified and evaluated. This article is part of a wider 

quantitative research in which trained teachers (N = 1515) from all over Greece participated. The 

participants assessed as the main inhibiting factors the lack of equipment and infrastructure, the 

inelastic curriculum, as well as the insufficient pedagogical knowledge about the use of DM in their 

teaching. As it results from the findings the sustainable integration of the practices that 

pedagogically utilize the DM requires the overcoming of obstacles at the level of the state, the 

school unit but also the protagonists of the educational act which are the teachers and students.   

Keywords: Utilization of DM, Inhibitory factors, Secondary Education, Second Level Training. 

1. Introduction 

1.1 Technologically enhanced learning in 21st century education 

In the 21st century, as pointed out by educational research in developed and developing countries, 

digital technology has now penetrated into every aspect and at all levels of society (Lim & Chai, 

2007; Lin & Huang, 2018). Education as a central social activity cannot stand off and is directly 

and indirectly affected by the rapid changes in digital technology and the development of the 

Internet (Istance & Kools, 2013). In the era of the 4th Industrial Revolution, significant investments 

are made in digital infrastructure as well as in teacher training programs (Jimoyiannis & Komis, 

2007; Roblyer & Doering, 2014). At the same time, it is recognized by the academic community 

that the knowledge and skills that students are required to acquire today have changed and are very 

different from those required even in the recent past (Petko, 2012; Istance & Kools, 2013; 

Diamantis, 2019) . Whereas in the past education prepared students with skills that would be useful 

to them for the next 30-40 years, today it is very difficult to make reliable predictions. As Harari 

characteristically states (2018, p. 260): "many of the things that students are taught in schools today 

may be useless in 2050".  

However, teachers, as research shows, do not change roles easily and adaptation to innovative 

teaching practices is delayed (Bulmer & Padgett, 2004; Anderson & Plomp, 2009; Koutsogiannis, 

2018). The integration of Digital Media(DM) or Information and Communication Technology 

(ICT)in everyday teaching practice, even by teachers who have attended and were certified in 

systematic efforts such as the "Second Level of Training", often functions as an additional element 

in the traditional classroom operating model (Zagouras, 2013; Koutsogiannis, 2018). Undoubtedly, 

due to the covid-19 virus, Information and Communication Technologies and Digital Media have 

been used extensively worldwide. Teachers had to use distance education. But does this use show 

that they know how to use digital media pedagogically? Is it certain that digital media will continue 

to be used to the same degree after the pandemic? Will teachers return to face-to-face teaching if 

they do not realize the pedagogical use of Digital Media in their daily teaching? 
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So, the question that arises is reasonable: what are the reasons and causes that act as a hold back 

and ultimately prevent the formation of the appropriate framework for the institutional integration 

of digital media in teaching practice? What is the current situation and how can it be improved? 

The answer to the above questions is not easy and requires team effort and harmonious cooperation 

from all stakeholders (Newby et al., 2009; Zagouras, et al., 2013). 

 

1.2 The training of teachers in DM 

The "Level B Training" is the longest-lasting effort to train teachers in DM in Greece. It has been 

implemented continuously for two decades. Initially as «Primary Level Training" and since 2008 

the program is known as "Training of teachers for the use and application of ICT in teaching 

practice". The task of this effort is the training of all teachers of Greek Primary and Secondary 

schools for the "Teaching Utilization in the classroom of Information and Communication 

Technologies". The evolution of the B Level program (2016-2023) includes: level B1 that is a 

continuation of the traditional model but concerns all specialties (organized in clusters) and the B2 

Level which is an advanced and specialized form of training. 

 

1.3 The model “Will-Skills-Tools” and the model “Teck-Pack” 

According to the “Will-Skills-Tools” model of Knezek et al. (2000) subsequently developed by 

Petko (2012), the inhibitory factors that affect the integration of information and communication 

technologies in educational practice are the will, the skills, and the digital tools. In a free 

Hellenized interpretation, the model “F.Ab.E.” (Faith / Will -Abilities- Equipment) gives, mainly, 

emphasis on the individual characteristics of the teacher (Kozma, 2005; Jimoyiannis & Komis, 

2007; Harris, et al, 2009;Diamantis, 2019).  

As Ertmer (2005, p. 28) points out, teachers' beliefs, linked to faith and will, are the "red line" for 

the creative use of ICT in education. However, it is not enough for teachers to want if they do not 

have the skills / abilities to manage effectively and productively the constantly evolving Digital 

Media both in terms of devices and software programs (Lim & Chai, 2007; Lindberg, et al., 2017). 

In this second level of skills, which should characterize the modern and up-to-date teachers of the 

21st century, decisive is their education, training and continuous support in issues focusing on the 

pedagogical use of Digital Media (Koehler & Mishra, 2008; Lin & Huang, 2018).  

The prerequisite skills, knowledge, and competencies concern three axes(model “Teck-Pack”). 

Initially, teachers need to be fully aware of the subject they teach (Content Knowledge), secondly 

to have indulged in pedagogical theories and practices (Pedagogy) related to their specialty and 

thirdly to have knowledge of technological content (devices, tools, and software) (Roblyer & 

Doering, 2014; Dimitriadis, 2014).  

The third inhibitory factor that has a catalytic effect on the utilization of Digital Media in education 

is the "tools", i.e., the appropriate "equipment" (Ertmer, 2005; Kozma, 2005; Depover, et al., 2010).  

 

 

 

 

 

 



 

4 
 

 

 
  

International Journal of Social Science and Technology            ISSN: 2415-6566                    www.ijsstr.com 

 

2. Objectives, research questions, research hypotheses 

The present study aims to investigate the views formed by teachers, after their certification in the 

training program of the Second Level, for the factors that hinder or delay the pedagogical use of 

digital media in the educational process. In the effort to find two-way correlations between 

dependent and independent variables, the elaboration of the present research was additionally 

guided by the following research hypotheses:  

H1. After the certification of the Second Level Training, most of teachers who participated in 

this research, do not consider the lack of technological content issues as significant inhibiting 

factors. 

H2. The lack of knowledge regarding the pedagogical utilization of the DM is not a significant 

inhibitory factor, compared to the lack of infrastructure and equipment, as the participating teachers 

were trained at the B level and on pedagogical issues.  

H3. The participating teachers after the certification at the B Level have a strong sense of self-

efficacy in matters of utilization of the DM and are not greatly affected by the encouragement 

provided by the school management.  

H4. The lack of digital infrastructure within the classrooms and the lack of properly equipped 

spaces vary depending on the specialty. More specifically, teachers who teach Computer Science 

and Natural Sciences are influenced to a lesser extent than other specialties and especially 

philologists.  

H5. ICT utilization barriers related to teaching conditions and motivations vary with gender. 

 

3. The research method 

 

3.1 The tool, the means, and the participants 

The survey was conducted electronically, and the questionnaires were sent through the Pedagogical 

Institute to all secondary school teachers trained at the Second Level between 2008 and 2016 (a 

total of 12,183 teachers). The participating teachers (N = 1515) who answered the research 

questionnaires serve in secondary education in Greece and abroad. 

Participants completed (online) the questionnaire, which was anonymous, and self-completed on 

a 4-point Likert scale. For the creation, revision, development, and adaptation of the questionnaire: 

reliable tools from in-depth surveys such as Petko’s (2012), Legontis (2015), Tsakiridou (2016) 

were studied in depth. In addition, the structure and content of the B level training program were 

considered and at the same time, research was conducted in groups of experienced teachers and 

researchers.  

During the processing of the data, quantitative and qualitative analysis methods were applied for 

the short answer questions by utilizing the R-Open source programming language in the R-Studio 

environment. To calculate the reliability of the questionnaire, the calculation of Cronbach's 

reliability coefficient α (Cronbach’s α coefficient of reliability) was used. For the validity of the 

data, the asymmetry (skewness) and the curvature (kurtosis) were checked for each variable that 

was examined. 
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4. Results 

4.1 Prioritization of inhibitory factors for the utilization of Digital Media 

According to the answers of the teachers who participated in the research, the lack of digital 

infrastructure within the classrooms, as well as properly equipped laboratory spaces was 

characterized as a significant inhibitory factor for the use of ICT in educational practice (76% and 

65% respectively answer "much" or "too much"). Two out of three teachers state that they are 

"slightly" or "a little" concerned about the additional time they will need to prepare in relation to 

teaching without DM. Only 17% are deeply concerned about the "lack of support, aid and 

encouragement from the school management". Only one in ten participants agrees "much" or "too 

much" with the view that lack of pedagogical knowledge is an inhibitory factor to the use of DM in 

educational practice. Typical results for inhibitory factors are also shown in Table 1. 

 

                Table 1. Summarized presentation of inhibitory agents 

 

 

 

 

To what extent do the following factors act as a deterrent to your efforts to 

utilize Information and Communication Technologies (ICT) in your 

educational work? 

Average TypicalD

eviation 

Lack of infrastructure in classrooms 3.07 1.01 

Pressing schedule to cover the curriculum 2.93 0.95 

Lack of available space equipped with the appropriate infrastructure 2.84 1.04 

The large number of students per department and the management of the 

classroom 

2.70 1.01 

Lack of culture for technologically enhanced learning in Greek schools 2.35 1.01 

Inappropriate or outdated educational software 2.31 1.03 

More preparation time than ICT-free teaching 2.15 0.92 

Lack of technological knowledge and familiarity with digital media 

handling by teachers 

1.88 0.91 

The possibility of malfunctions and technical problems and exposure to 

students 

1.88 0.92 

The lack of support, encouragement, support from the school management 1.65 0.89 

Insufficient pedagogical knowledge about the use of ICT 1.55  0.79 
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4.2 Inhibitory factors in ICT use and teaching conditions / motivations 

Of the inhibitory factors related to teaching conditions and motivation in their profession, only two 

in ten teachers report a lack of encouragement from the school management as a factor that affects 

them "much" or "too much" to include DM in their teaching (Table 2). 

 

Table 2. Inhibitory factors of ICT use related to teaching conditions and motivation 

Question: Average 
Typical  

Deviation 

Pressing schedule to cover the curriculum 2.93 0.95 

The large number of students per department and the management of the 

classroom 
2.70 1.01 

lack of encouragement from the school management 1.65 0.89 

 

4.3 Inhibitory factors in ICT use and teaching conditions / motivations 

A Kruskal-Wallis rank sum test was performed to assess the difference in the answers of the 

options related to issues of technical and cultural nature and the variable "Specialty". The 

inadequate or outdated educational software for 51% of philologists, 46% of physicists, 35% of 

computer science teachers and 27% of mathematics is considered a major obstacle to the 

sustainable use of ICT.  

The highest percentages of positive answers to the view that the lack of culture for 

technologically enhanced learning in Greek schools acts as an inhibitory factor in the use of ICT 

are collected by mathematicians (51%), while the lowest are recorded in chemists (35%) and 

biologists (35 %). Philologists (31%) seem to be more concerned than geologists (15%) about the 

possibility of malfunctions and technical problems and exposure to students when they use 

technologically enhanced learning in their teaching (Table 3). 
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Table 3. Inhibitory factors of ICT use related to technical and cultural issues in relation to the 

variable: Specialty 

Specialty Question: Average 
Typical  

Deviation 

Philologists  
The possibility of malfunctions and technical 

problems and exposure to students 
2.01 0.95 

Philologists The inadequate or outdated educational software 2.47 1.04 

Philologists 
Lack of culture for technologically enhanced 

learning 
2.39 0.99 

Mathematics  
The possibility of malfunctions and technical 

problems and exposure to students 
1.78 0.91 

Mathematics  The inadequate or outdated educational software 2.00 1.00 

Mathematics  
Lack of culture for technologically enhanced 

learning 
2.48 1.04 

Physicists  
The possibility of malfunctions and technical 

problems and exposure to students 
1.90 0.92 

Physicists  The inadequate or outdated educational software 2.41 1.02 

Physicists  
Lack of culture for technologically enhanced 

learning 
2.35 1.02 

Computer science 

teachers 

The possibility of malfunctions and technical 

problems and exposure to students 
1.74 0.89 

Computer science 

teachers 
The inadequate or outdated educational software 2.18 1.01 

Computer science 

teachers 

Lack of culture for technologically enhanced 

learning 
2.22 1.03 

 

4.4 Inhibitory factors in ICT use and teaching conditions / motivations 

According to the answers of the teachers who participated in the research, the use of 

technologically enhanced learning in teaching enhances their image to a great extent towards their 

students (87.4% answer much and very much), themselves (corresponding percentage 80.6%), to 

the School Counselor (75.7%) and to the parents (60.4%). Teachers' answers differ regarding the 

stimulation of their image, due to the use of ICT, towards the school management (51.7% answer 

much, very much), as well as towards their colleagues (much and very much answer the 51%) 

(Table 4). 
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Table 4. The use of technologically enhanced learning in teaching and the sense of self-efficacy of 

teachers 

Question                        Average                   Typical Deviation 

Themselves 3.16 0.88 

School Counselor 3.12 0.96 

Parents 2.86 1.06 

Students 3.31 0.77 

School management 2.72 1.13 

Colleagues 2.76 1.09 

 

5. Discussion 

Three out of four trained teachers participating in the research do not consider the lack of 

technological knowledge and skills / familiarity and manipulation of digital media to be a 

disincentive to the use of DM in teaching practice. The monitoring of the B’ level of the training 

(but also of the A’ level which was a prerequisite for the participation in the B’ level) seems to 

have provided most of the teachers with the necessary skill to handle the DM effectively. These 

findings partially confirm the first research hypothesis and agree with similar findings of other 

researchers, such as Zagouras (2013) and Legontis (2015).  

International experience in education shows the need to strengthen the digital infrastructure in 

the classrooms where teachers teach. The data presented in the results of the research confirm that 

the insufficient equipment and the lack of digital infrastructure in the school units are the most 

important inhibiting factors, in comparison with the pedagogical knowledge for the integration of 

the DM in the educational practice (confirmation of the second research hypothesis). These results 

are in line with the findings of similar research from both the Greek and the international 

community (Petko, 2012; Tsakiridou, 2016).  

The lack of digital infrastructure within classrooms and the lack of well-equipped spaces act 

more deterrent for philologists, mathematicians, and physicists, less for chemists and even less for 

computer science teachers who typically use the well-equipped "Computer Lab" for teaching, so 

the above lack for them does not exist to a significant degree. The above finding only partially 

confirms the fourth research hypothesis.  

The ability to use digital media has a very positive effect on eight out of ten teachers who 

participated in the research. Similar results emerge from the research of Sanchez et al., (2012). It 

seems to improve and strengthen their self-image and stimulate a sense of self-efficacy for the work 

they provide in education, but without being significantly affected by the lack of encouragement 

and support from the school management. These findings deviate from the findings of Mumtaz 

(2005) but are in line with the results of the research of Legontis (2015) and at the same time 

confirm the second research hypothesis of the present research.  

The fifth research hypothesis, as the findings show, is verified by the following statement: male 

teachers - when trying to integrate DM into their teaching - and not women, consider more 

important obstacles "the large number of students per department and the ability to maintain class 

control”. 
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Closing, one could positively evaluate the training in ICT-level B, as its certified graduates show 

increased confidence in their technological, but also pedagogical knowledge and skills. Beliefs, 

perceptions, personal scientific assumptions, attitudes, and a sense of self-efficacy of the teacher 

affect decisively the possibility of pedagogical utilization of DM, as well as the ultimate goal which 

is the institutional integration of digital technologies in the daily teaching process.  

As confirmed by the present research but also as shown by the findings of other relevant 

research, apart from the condition of the equipment (tools) that the school unit must have, but also 

the teacher himself and the technological-pedagogical-cognitive skills (skills), there is an additional 

variable related to the will of the teacher to use ICT pedagogically (model "will-skill-tool"). For the 

teacher to integrate ICT in the teaching practice, he / she must want to be convinced that his / her 

teaching with the use of digital technology will become more efficient, easier, less tedious for him / 

her and more attractive for his / her students. The contribution of this variable could of course be 

the central question of a further relevant research. 
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