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Abstract
Τeachers seek to attract students’ attention by demonstrating the relevance of learn-
ing content to daily activities and enhancing their students’ self-esteem and satisfaction. 
In the digital world, an example of an innovative learning tool is digital games. Digital 
game learning (DGBL) is a smart pedagogical approach that utilises digital games. DGBL 
has a prominent place in learning technologies due to the potentiality of games to engage 
students, enabling them to effortlessly reach the edges of their competencies, skills, and 
knowledge. Teachers, students and games per se constitute important agents for the suc-
cessful and effective implementation of DGBL. In this context, our research was extended 
to cover the study of teachers’ and students’ perceptions of DGBL. More specifically, the 
purpose of this research was to examine the pre-service teachers’ perceptions of the barri-
ers to DGBL implementation. To that end, an online survey with closed-ended questions 
and one open-ended question was conducted. In this paper, we present the answers to the 
open-ended question. Quantitative and qualitative data processing and analysis were car-
ried out. According to the pre-service teachers’ responses, it is concluded that a major 
obstacle is the inefficient allocation of available financial resources. Resources are required 
for the supply of up-to-date equipment, devices and educational software, as well as for the 
professional development and training of teachers, school administrators and policymakers. 
Utilizing easy-to-use and inexpensive devices, which most teachers and even students hold, 
is the answer to the hurdle called “lack of equipment”. Therefore, the implementation of 
the DGBL, as a smart and innovative pedagogical approach, is primarily a matter of politi-
cal will to curriculum reform based on ongoing research into appropriate digital learning 
materials.
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1  Introduction

The importance of prompting students to engage in learning activities through game-
like experiences is well-documented. Games have been proven as a universal component 
of human experience and development in all cultures and constitute one of the oldest 
forms of designed human interaction that promotes learning (Ifenthaler et al., 2012; Plass 
et al., 2015; Salen & Zimmerman, 2004). Researchers have identified that the association 
between play and learning is a lifelong process based on five games characteristics: joy, 
meaning, engagement, iterative and social interaction (Zosh et al., 2017). When children 
explore the physical nature of things during playing, also exercise along five distinct axes 
of freedom: (a) freedom to fail, (b) freedom to experiment, (c) freedom to fashion identi-
ties, (d) freedom of effort, and (e) freedom of interpretation (Klopfer et al., 2009). It is this 
sense of freedom that creates the conditions of children’s effortless involvement with any 
activity that resembles a game. The key feature of games is the control that children exer-
cise over the game as they never have real control in their daily lives. Thus, we consider 
that the feeling of control and opportunities provided for decision-making in playful activi-
ties without the fear of failure can help children understand their role as active explorers of 
their social and physical environment (Gee, 2008; Gray, 2008; Hewes, 2014). In the digital 
era, contemporary research has already recognised the power of digital games to capture 
children’s attention and to motivate them to explore the edges of their competence, skills 
and knowledge (De Grove et al., 2012; Fokides, 2020; Kaimara & Deliyannis, 2019; Kel-
ler, 2016; Megagianni & Kakana, 2021; National Academies of Sciences Engineering & 
Medicine, 2018; Plass et al., 2015).

A smart pedagogical approach promotes the synergy between technology and pedagogy 
and utilises digital games in the learning process (Daniela, 2020). Learning that employs 
digital games is also known as digital game-based learning (DGBL) (Daniela, 2019; Dan-
iela & Lytras, 2018; Erhel & Jamet, 2019; Kaimara & Deliyannis, 2019; Plass et al., 2015; 
Prensky, 2007). DGBL is a combination of serious learning and interactive entertainment 
and could be seen as the new paradigm for education (de Freitas & Liarokapis, 2011; Pren-
sky, 2007). Several studies provide measurable evidence that DGBL boosts learning out-
comes (Clark et  al., 2016; Fokides, 2020; Gee, 2008; Girard et  al., 2013; Hamari et  al., 
2016; Hersh & Leporini, 2018; Kaimara et  al., 2020). Although the evidence of DGBL 
effectiveness is strong, there are also those academic voices who claim that digital games 
are largely ineffective and ill-suited to school structure. Consequently, DGBL has no place 
in the classroom, as it does not have much to offer compared to traditional teaching meth-
ods, such as lectures (Becker, 2010; Clark, 2007; Watson et al., 2013). Possibly, these con-
clusions may not be entirely accurate, as many teachers seem to rely on the digital media 
themselves for admittedly provocative and challenging instruction that therefore have the 
potential to engage students and they do not focus adequately on the cognitive process 
involved in the meaningful learning (Clark et al. 2010). Over the past decades, contrasting 
voices concerning the educational benefits of digital games have been based on the com-
mon perception that digital games were arcade-style entertainment and therefore difficult 
to value their educational potential (Schrader et al., 2006). Although studies on the cogni-
tive consequences of games focus on Commercial-Off-the-Shelf (COTS) games designed 
for entertainment rather than for cognitive skills or learning outcomes, there is evidence 
that they could improve cognitive skills such as problem-solving, memory, attention and 
spatial knowledge (Hébert et al., 2021; Kaimara et al., 2019a; Mayer, 2019). On the other 
hand, brain training games that contain a series of mini-games do not provide convincing 
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evidence of their effectiveness, perhaps due to the absence of focus on a single skill but on 
a collection of different games which are addressed to different cognitive skills (Makran-
sky et al., 2019; Mayer, 2019). Hence, the reasonable question that arises is what are the 
features of a digital game that make it educational. The most positive element of playful 
activities is the child’s engagement, as games give pleasure, motives and excitement (Huiz-
enga et al., 2017). However, putting educational content into games with the expectation of 
motivating children is not enough to perceive a digital game as an educational one (Gunter 
et al., 2006).

Even if the motivation is a good starting point for games to be integrated into education, 
games should be aligned with the principles of pedagogy and educational methodology, as 
well. The educational methodology that supports games’ integration is based on the theo-
retical framework called Technological Pedagogical and Content Knowledge (TPACK). 
This framework refers to the dynamic association between three categories of knowledge: 
(a) content, (b) pedagogy and (c) technology and suggests that educational technology 
requires teachers’ professional development and training (Mishra & Koehler, 2006; Spiteri 
& Chang Rundgren, 2020). Teachers’ training aims both of fostering their positive atti-
tudes towards the integration of technology and promoting good practices in the learning 
process. Whatever changes and innovations are made in teaching and learning theory and 
practice, teachers remain the heart and the lever of the educational process, as they are 
those who will be called upon to apply them in the classroom (Bell & Gresalfi, 2017; Kai-
mara et al., 2019b; OER, 2018). Teachers’ attitude towards new teaching methods is one of 
the key factors that contribute to their implementation and influence students’ motivation 
to learn (Martín-del-Pozo et al., 2019). Therefore, there is a continuing need for empirical 
research that addresses the particular challenges of implementing DGBL in a variety of 
classroom contexts, taking into account the barriers that teachers themselves face in opti-
mizing DGBL (Hébert et al., 2021).

Recent findings concluded that teachers were unwilling to use digital educational games 
because they were not really convinced that games are very useful for enhancing their job. 
Teachers’ personal experiences, and mainly their own limited playing experience, work-
load, perceived self-efficacy with ICT and perceptions of significant others, such as those 
of students, parents, fellow teachers and experts, play a notable role in shaping their atti-
tudes toward DGBL (Bourgonjon et al., 2010, 2013; Daniela & Žogla, 2013; Fokides & 
Kaimara, 2020; Hamari & Nousiainen, 2015; Mertala, 2019; Sánchez-Mena & Martí-Par-
reño, 2017; Wu, 2015). These results suggest that perceived value is an important driver 
for implementing pedagogical innovations like digital games. Sánchez-Mena and Martí-
Parreño (2017) conducted a study on university teachers’ perceptions about the drivers and 
the barriers to adopting gamification, i.e., the use of game design elements in non-game 
settings (Deterding et  al., 2011), in their courses. Alongside the drivers that encourage 
teachers to use gamification in their courses, such as attention, motivation, entertainment, 
interactivity and ease to learn, four major barriers were found: (a) lack of resources (time, 
training, classroom settings and financial support), (b) students apathy (lack of interest or 
a perceived waste of time), (c) subject fit (lack of knowledge to achieve the learning goals, 
useful for some subjects but not for all, obstacles for complying with the teaching schedule) 
and (d) classroom dynamics (disturbance of classroom/atmosphere, potential conflict with 
other teachers) (Sánchez-Mena & Martí-Parreño, 2017). These findings are consistent with 
early conclusions from previous surveys regarding the factors which influence teachers’ 
decisions to use games and generally ICT in the classroom: lack of expertise in applying 
new methodologies, anxiety while facing technological innovations, students’ and teachers’ 
interest, lack or difficulty in accessing resources, lack of time, game availability, quality 
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of software and hardware, ease of use, incentives to change, game content and its align-
ment with learning objectives, support and collegiality in their schools, classroom manage-
ment, school and national policies, commitment to professional learning and background 
in formal computer training (Bensiger, 2012; Goodwyn et al., 1997; Jimoyiannis & Komis, 
2007; Mumtaz, 2000; Papadakis, 2018; Pivec, 2007; Watson et al., 2013).

DGBL acceptance is considered a part of the wider framework of educational technol-
ogy acceptance. Davis (1986) developed a test as a theoretical model, namely Technol-
ogy Acceptance Model (TAM), to improve the understanding of user acceptance and to 
provide a methodology that would enable system designers to evaluate proposed new sys-
tems before their implementation. According to TAM, the primary factors that influence 
an individual’s intention to use new technology are the perceived ease of use and the per-
ceived usefulness. Ertmer (1999) identified two major categories of barriers to the inte-
gration of technology into the educational process: external and internal barriers. External 
barriers (first-order) include limited technological equipment, access, teacher training and 
support, and internal (second-order) comprise teachers’ beliefs about their role relating to 
students’ role, curriculum and assessment practices. Close to Elmer’s suggestions are the 
results of Koh et al. (2012) study. Teachers’ perception was influenced by external factors 
such as policies and curriculum and internal factors, i.e., personal interest and attitudes 
towards gaming. Even if teachers are skilled enough in technology and first-order barriers 
are resolved, they cannot still apply appropriate ICTs in their teaching due to the internal 
barriers, such as their views and attitudes towards ICTs in education based on their peda-
gogical beliefs (Fokides & Kostas, 2020). In this context, Tomczyk et al. (2020) identified 
four categories of teachers’ attitudes towards new media: techno-optimist, techno-realist, 
techno-pessimist, and techno-ignorant. Techno-optimist teachers are enthusiastic and 
realize that new media could positively affect the quality and effectiveness of education. 
Techno-realists react with careful and critical thinking to the new possibilities presented 
by the new media, without this attitude implying a reluctance to adapt to technological pro-
gress. Techno-pessimists believe that new technologies are useless or even unfavourable for 
human development. Finally, the techno-ignorant is characterized by a lack of participation 
in the learning process by using new media.

Consequently, researches regarding teachers’ behavioural intention to use educational 
games in their courses concluded that perceived usefulness influences directly and posi-
tively teachers’ intention while, gender and age were not found to have an impact on teach-
ers’ attitudes (Sánchez-Mena et  al., 2017a, 2017b). Besides the in-service teacher target 
group, studies have found that most pre-service teachers have access to video game con-
soles, enjoy video games, and are willing to use them as educational tools in their class-
rooms, thus extending their teaching skills. Pre-service teachers believed that the integra-
tion of video games in their classrooms would help their students to pay more attention and 
develop their social and academic skills. However, they mentioned a serial of barriers such 
as lack of the appropriate educational video games, lack of technical equipment, training 
and financial assistance and lack of support from school administrations (Bensiger, 2012; 
Van Eck et al., 2015). Martín-del-Pozo et al. (2017), also, argued that pre-service teachers 
had positive attitudes towards collaborative learning through video games and had the will-
ingness to use them in their educational practices.

Any pedagogical approach takes time to incorporate new practices, especially when 
considering the complexity of the educational intervention, such as the gamification of 
learning. Although gamification differs from DGBL, it is an excellent passage to provide 
the principles of DGBL, including just-in-time learning, active, not passive learning, criti-
cal thinking and interrelations within and across multimode systems (e.g., images, words, 
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actions, symbols, artefacts, etc.), collaboration and teamwork, engagement and choice 
(Gee, 2003). Additionally, studies highlight that skills, such as critical thinking, com-
munication, collaboration and creativity, which are developing by students while playing 
games, are essential for 21st-century education (Kaimara et al., 2020; Kaimara & Deliyan-
nis, 2019). Moreover, playing brain training games that are focused on specific executive 
function skills can have strong and consistent effects in improving these skills. However, 
although little progress has been made in schools that are still stuck in a 19th-century teach-
ing model, it is revealed that the majority of teachers consider games to be an advantageous 
and powerful educational tool and are willing to adopt them in their courses (Ruggiero, 
2013; Sánchez-Mena et al., 2019; Watson et al., 2013). Nowadays, cutting-edge technolo-
gies, such as virtual reality, augmented reality and 360° videos, simplify the development 
of complex gaming systems without requiring advanced coding skills and programming 
and allow content experts to use them with ease and confidence (Deliyannis & Kaimara, 
2019; Kaimara et al., 2021; Kaimara et al., 2021). Thus, designers, educators and devel-
opers throughout a close collaboration will help in the smooth transition from traditional 
courses to courses through gamification and DGBL (Brunvand & Hill, 2019).

In this context, the authors’ research team focuses on examining the factors related to 
DGBL implementation and its perceived learning effectiveness in formal and informal edu-
cational settings. Undisputable fundamental factors in the educational process, i.e., teach-
ing–learning, are teachers and learners. Authors’ previous studies examined learners’ views 
regarding digital educational games (Fokides et al., 2018, 2019a, b; Kaimara et al., 2019a, 
2020a, b). Regarding the role of teachers, it is concluded that there have been several stud-
ies on teachers’ (pre-service and in-service) attitudes towards ICT integration in schools, 
and their willingness to use innovative technology but not a sufficient number of studies 
on their intention to integrate gaming literacy within educational goals in Greece (Mega-
gianni & Kakana, 2021). Therefore, authors focused on teachers’ views and particularly on 
Greek pre-service teachers’ perceptions, the factors that influence their intention to utilise 
digital educational games, and their opinions regarding the potential barriers to integrating 
them into their teaching practice. The main reason for choosing pre-service teachers as a 
research target group is that they will soon start working in the real educational context. 
Additionally, they will be likely requested to implement DGBL and as a result authors con-
sider that is essential to identify their readiness and their views since playing video games 
is a common form of entertainment for this generation (Martín-del-Pozo et al., 2017).

To study the teachers’ attitude, the research team conducted a series of surveys on pre-
service teachers’ perceptions regarding DGBL (Fokides & Kaimara, 2020; Kaimara et al., 
2019b; Kaimara & Fokides, 2019). Quantitative data have shown that, although pre-ser-
vice teachers seemed to agree that digital educational games have a positive effect on stu-
dents, they are reluctant to use them as an educational tool. The only factors that influenced 
their attitudes were their gaming experience and the level of their technology skills. These 
results lead to the need to further investigate the reasons that shape pre-service teachers’ 
opinions (Fokides & Kaimara, 2020). Thus, a key question arose: since pre-service teach-
ers’ attitudes are positive, why are they reluctant to integrate them into their educational 
practice? Considering that digital literacy is increasingly penetrating everyday life and in 
particular of young people, several other questions require answers: what are the factors, 
internal and external, that influence the formation of young teachers’ perceptions? Why are 
they hesitating to implement DGBL and what are the barriers they think prevent them? A 
secure way to identify these factors is to ask the persons directly involved through a quality 
survey. The qualitative approach is preferred for phenomena such as experiences, attitudes, 
and behaviours because it allows survey participants to freely express themselves through 
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open-ended questions and thus facilitates researchers to achieve an in-depth understanding 
of participants views and to interpret the quantitative data (Hancock et  al., 2009; Tenny 
et al., 2021).

For a comprehensive study on the pre-service teachers’ views, an online survey was 
conducted which consisted of 33 closed-ended questions (quantitative approach) and an 
open-ended question (qualitative approach). This work presents the result of the qualitative 
approach based on the research question (RQ1). RQ1 was related to demographics and thus 
5 more research questions emerged (Table 1).

2 � Method

The purpose of this study was to examine pre-service teachers’ views on DGBL, and the 
possible obstacles that they consider to hinder its implementation in primary and second-
ary schools in Greece. To this end, as mentioned, an online survey was conducted (Kaimara 
et al., 2019b). The results of the overall research were based on qualitative and quantita-
tive data collection methods. After registering the participants’ answers to the open-ended 
question (qualitative data collection), we proceeded to quantitative analysis. Quantifying 
qualitative data ensures the drawing of more conclusions in relation to independent vari-
ables, such as age, gender, etc. Thus, each theme (T) was a dependent variable (DV), which 
then was correlated with the independent variables (IVs).

2.1 � Participants (target group) and duration of the study

For this study, an invitation to fill an online questionnaire was published on Facebook 
pages which are maintained by groups of students from twenty-five University Depart-
ments preparing teachers for Primary and Secondary Education in Greece. Students were 
informed that the survey will be conducted voluntarily while the where also informed 
about the consent issues and permissions. The total number of recruited participants was 
170. The questionnaire remained active for about one month and a half, from the beginning 
of February to the mid of March 2019.

Table 1   Research questions

Research question

RQ1 What do you think is/are the biggest barrier/s for integrating digital educational games into the 
learning process?

RQ2a Are background studies related to the barriers pre-service teachers think that hinder the imple-
mentation of DGBL?

RQ2b Is gender related to the barriers pre-service teachers think that hinder the implementation of 
DGBL?

RQ2c Is age-related to the barriers pre-service teachers think that hinder the implementation of DGBL?
RQ2d Is additional ICT training related to the barriers pre-service teachers think that hinder the imple-

mentation of DGBL?
RQ2e Are previous gaming experiences related to the barriers pre-service teachers think that hinder the 

implementation of DGBL?
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2.2 � Instrument

The questionnaire consisted of three online sections. In the first section, participants 
were asked to fill out their demographic information: department, gender, age, train-
ing in ICT and information about game-playing experience which were served as the 
study’s independent variables (IVs). The second section focused on the participants’ 
attitudes towards digital educational games formulated by 33 multiple-choice statements 
(close-ended questions) in a five-point Likert-type scale from 1 (strongly disagree) to 
5 (strongly agree). The results of this quantitative section of the online questionnaire 
have already been presented (Kaimara et al., 2019b). The third section consisted of one 
open-ended question “What do you think is/are the biggest barrier/s for integrating dig-
ital educational games into the learning process?” that is the RQ1 and constituted the 
qualitative aspect of the research and the basis of this paper.

2.2.1 � Procedure and data processing

The participants were asked to answer the open-ended question. A thematic coding anal-
ysis was considered appropriate for analyzing participants’ responses to the open-ended 
question (Saldaña, 2015; Tenny et al., 2021). In short, the purpose of this procedure is 
to identify text passages that express -more or less- the same ideas/opinions, to index 
these passages into categories and to establish thematic ideas based on these categories 
(Gibbs, 2012). As participants’ responses were already in a digital form, there was no 
need to transcribe them verbatim. Two experts in digital games acted as coders and for 
extracting the themes Atlas Ti was used. The coders’ reliability was assessed both dur-
ing a pilot test (using a randomly selected quarter of the responses) and formally dur-
ing the coding of the complete data set. Rater consistency was assessed using Cohen’s 
kappa and it was found to be very good [κ = 0.890, p < 0.001, 95% CI (0.870, 0.910)] 
(Landis & Koch, 1977). The raters viewed all responses once, for identifying the main 
ideas. During a follow-up round, these ideas were labelled with codes and an initial 
set of themes emerged. This process was repeated once again and redundant codes and 
themes were removed. Quantitative data were obtained by counting the number of times 
a theme occurred, which is the most commonly used strategy for quantifying a set of 
qualitative data (Driscoll et al. 2007).

3 � Results

The number of participants was 170 and the total number of valid responses was 276 
(21 were excluded as they were vague or incomplete). Most participants were females 
(N = 122, 71.8%). Almost half of them had a social sciences background (N = 79, 
46.5%); 63 (37.1%) had a natural sciences background and 28 (16.5%) had a specializa-
tion in special education. As expected, most participants belonged to the 18–23 years-
old age group (N = 111, 65.3%); far fewer were between 24 and 30 years old (N = 35, 
20.6%) or even older (N = 24, 14.2%). Unfortunately, most had no prior ICT training 
(N = 102, 60%). Finally, it seems that participants’ distribution in terms of their gaming 
experience in years of experience and gaming frequency was rather even, as is evident 
in Tables 2 and  3.
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Five themes were identified in the process of coding the barriers (Table  3). The five 
themes that emerged representing the potential barriers in introducing DGBL in schools 
were:

•	 Lack of financial resources (e.g., financial crisis, cost and insufficient funding).
•	 Preference to traditional teaching methods and stereotypical perceptions about the value 

of digital games (e.g., distrust in the pedagogical game value, lecturing the preferred 
teaching method and lack of willingness to use more contemporary teaching methods).

•	 Lack of ICT training (e.g., poor teacher training in ICT and limited knowledge regard-
ing how to integrate Digital games in teaching).

•	 Lack of infrastructure (e.g., lack of computers, technical assistance and software).
•	 Lack of policy and framework (e.g., negative policy-maker attitudes, curriculum and 

education system: stakeholders, education ministry, curriculum, educational system, 
lack of time for teachers to include games in the courses).

Table 2   Years of gaming 
experience

Years

Ν %

never 38 22.4
less than 2 years 26 15.3
2–8 years 39 22.9
9–15 years 37 21.8
Over 15 years 30 17.6
Total 170 100.0

Table 3   Gaming frequency Frequency

Ν %

Never 43 25.3
Occasionally, 1–3 days/month 64 37.6
Frequently, 1–3 days/week 39 22.9
Every day 24 14.1
Total 170 100.0

Table 4   Themes/potential barriers to the implementation of digital game-based learning in the classroom

Theme Label Responses

T1 Lack of financial resources 68
T2 Preference to traditional teaching methods and stereotypical percep-

tions about the value of digital games
65

T3 Lack of ICT training 63
T4 Lack of infrastructure 56
T5 Lack of policy and framework 24

Total 276



Potential Barriers to the Implementation of Digital Game-Based…

1 3

Table 4 describes the five main barriers/themes from the most to least important accord-
ing to the 276 responses of 170 pre-service teachers.

Indicatively, in addition to the direct responses related to a particular barrier, such 
as “financial resources” or “lack of teacher training”, the most descriptive and complex 
answers are reported to show their breakdown across themes.

A female student with natural scientific background studies, aged 58 years old, without 
additional training in ICT, holding a laptop and a smartphone, who said that she had never 
played games, had positive attitudes and mentioned that the biggest barriers are:

“Curriculum design, information on positive outcomes, knowledge of how digital 
games are handled by teachers and their willingness to support the new way of learn-
ing”.

This answer (no 52) split into, three themes (theme 2: preference to traditional teaching 
methods and stereotypical perceptions about the value of digital games, theme 3: Lack of 
ICT training and theme 5: Lack of policy and framework).

A male student, aged 38, with natural studies, holding a laptop and a smartphone, with-
out training in ICT and game-playing experience considered that the barriers spread out 
among four themes (1, 2, 3 and 5):

“The conservative educational system, the lack of know-how from teachers, the 
reluctance of most educators to adapt to the technological developments and finally 
the lack of financial resources to implement this new educational system”.

This particular answer (no 72) does not indicate the “lack of technological equipment” 
but as with most responses through qualitative analysis, most participants combined the 
lack of resources with the lack of modern equipment in schools. Although it is implied that 
a lack of financial resources is associated with a lack of technological equipment, it is not 
credited to theme 4 to maintain the objectivity of the answers.

In an answer (no 75), belonging to a 21-year-old female student coming from social 
studies holding a laptop and a smartphone, without game-playing experience, was referred 
that the biggest problem in implementing DGBL is a combination of the outdated educa-
tional system and teacher perceptions of the educational process who regard themselves as 
an authority (theme 2 and 5):

"Outdated perceptions of how the lesson ’should’ take place, reinforced by teach-
ers who have been practised the profession for years and believe themselves as an 
authority. In essence, the obstacle is the ’fear’ that it will not work positively".

A female student coming from a department with a technological scientific background, 
aged 22, without additional training in ICT, holding a laptop and a smartphone, said she 
was playing games for less than 2 years and with occasional frequency, that is, 1 to 3 days a 
month, gave the following answer (no 143). In this response, issues that are related to per-
ceptions about the teaching process based on more traditional methods (theme 2) and the 
organization of the educational system (theme 5), have been recognised as barriers:

"The structure of the educational system that promotes a specific way of teach-
ing and the perceptions of how schools function are the two main factors that 
cannot easily ’open’ the horizons to new educational methods such as new digi-
tal technologies. I believe that the combination of traditional teaching and new 
technologies could bring the best possible results in the whole learning process. 
It requires creativity and ingenuity in the context of the learning process so that 
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children have an incentive to learn. And these components are undoubtedly found 
in digital games and if used properly they can stimulate students’ interest in the 
learning subject being taught and thus make the learning process in which they are 
involved more effective".

A remarkable response (no 160) from a 21-year-old male student studying in a tech-
nology-department with no additional ICT training who has both a laptop and a smart-
phone and playing experience (every day for more than 15 years) is the following:

"As a person dealing with games, I have to admit that they are in no way compared 
to quality with the ‘regular’ learning provided in the school. Games are really a 
good way of learning, but from my experience, I have come to realize that a game 
succeeds only when it does not try a lot".

This response was included in theme 2 (preference to traditional teaching methods 
and stereotypical perceptions about the value of digital games) and theme 4 (lack of 
infrastructure).

The above themes served as the study’s dependent variables (DVs), while gender, 
age, scientific background, ICT training, experience in playing games and game-playing 
frequency served as the study’s independent variables (IVs). To examine the effects of 
the IVs on the DVs, a logistic regression analysis was to be performed. Before proceed-
ing with the analysis, it was checked whether the assumptions for this type of analysis 
were met. Indeed, all the assumptions were satisfied as:

•	 The DVs were measured on a dichotomous scale.
•	 The IVs were either continuous or categorical.
•	 There was a linear relationship between any continuous IV and the logit transforma-

tion of the DVs.

As all the assumptions were met, a set of five logistic regression analysis was per-
formed (one for each DV). It was found that:

T1	 The logistic regression model was statistically significant [χ2(14) = 24.63, p = 0.038]. 
The model explained 18.2% (Nagelkerke R2 = 0.182) of the variance in T1 and correctly 
classified 70.6% of cases. Then again, none of the IVs had an impact on T1.

T2	 The logistic regression model was statistically significant [χ2(14) = 24.89, p = 0.036]. 
The model explained 18.5% (Nagelkerke R2 = 0.185) of the variance in T2 and correctly 
classified 68.8% of cases. Participants having a natural sciences background were 3.92 
times more likely to consider traditional teaching methods and stereotypical perceptions 
about the value of digital games as barriers for DGBL implementation than participants 
having a social sciences background (p = 0.048). Also, participants of the 24–30 years-
old age group were 4.56 times more likely to have the above beliefs than participants of 
the 18–23 years-old age group (p = 0.033).

T3	 The logistic regression model was not statistically significant [χ2(14) = 19.75, p = 0.138]. 
None of the IVs had an impact on T3.

T4	 The logistic regression model was not statistically significant [χ2(14) = 15.25, p = 0.361]. 
None of the IVs had an impact on T4.

T5	 The logistic regression model was not statistically significant [χ2(14) = 11.82, p = 0.621]. 
None of the IVs had an impact on T5.
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In short, the above results indicated that none of the IVs (namely, gender, age, scien-
tific background, ICT training, experience in playing games and game-playing frequency) 
had an impact on DVs, i.e., lack of financial resources, lack of ICT training, lack of infra-
structure and lack of policy and framework, as being barriers to the implementation of 
DGBL. On the other hand, participants having a natural sciences background, as well as 
participants of the 24–30 years-old age group, are more likely to consider the preference to 
traditional teaching methods and stereotypical perceptions about the value of digital games 
as being barriers to the implementation of DGBL, at least when compared to participants 
having a social sciences background and participants of the 18–23 years-old age group.

4 � Discussion

In order to examine the views and in particular, the barriers that pre-service teachers 
assumed as important to overcome for DGBL implementation, we distributed a question-
naire targeting both our quantitative and qualitative analysis process with an open-ended 
question: “What do you think is/are the biggest barrier/s for integrating digital educational 
games into the learning process?” Students’ answers to this question were intended to con-
clude the themes, namely the factors that are obstacles to DGBL implementation in for-
mal education. The themes that have been extracted from the analysis were identified as 
DVs and correlated with the university department from which students were coming from, 
their gender, age and experience of playing games regarding the years and the frequency of 
playing. The scientific background of their studies, their gender, age and experience were 
the IVs.

The qualitative content analysis revealed five major themes as perceived barriers to 
DGBL implementation: (1) lack of financial resources, (2) preference to traditional teach-
ing methods and stereotypical perceptions about the value of digital games, (3) lack of ICT 
training, (4) lack of infrastructure and (5) lack of policy and framework. The findings are in 
line with the literature review.

Regarding the financial resources, the cost of purchasing games and the lack of financial 
support are linked to outdated technology infrastructure in schools and therefore, limited 
budgets appear to be the most crucial inhibiting factor for implement DGBL. Thus, accord-
ing to teachers’ opinion, despite their positive attitudes and their intention to use digital 
games for teaching, it is assumed that there will be insufficient financial support (Baek, 
2008; Klemetti et al., 2009; Li, 2017; Mozelius et al., 2017; Wu, 2015).

Considering the second perceived barrier, i.e., traditional approaches to the educational 
process adopted by the teachers, according to the logistic regression model, two of the IVs 
affected this DV. Research has shown that one of the major obstacles that hinder the dif-
fusion of educational games into schools is teachers’ prejudices and negative perceptions 
about game-based learning (Ketamo et al., 2013). Indeed, the debate between those aca-
demics, pre-service and in-service teachers who support the pedagogical benefits of digital 
games in the classroom and those who are more sceptical holds well since the late 80 s, 
when computers were just starting to be seen as instructional technology for formal educa-
tion with the latter to still consider the games do not have much to offer besides the tra-
ditional methods (Becker, 2010; Clark et al., 2010; Ruggiero, 2013; Watson et al., 2013). 
In the current research, the pre-service teachers with technological background were 3.92 
times more likely to refer to the existence of traditional approaches to the educational 
process and the stereotypical perceptions of games as barriers to DGBL implementation 
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than students with theoretical background (p = 0.048). Also, students between 24–30 years 
old were 4.56 times more likely to consider the existence of traditional approaches to the 
educational process and the stereotypical perceptions of games as barriers than students 
between 18–23 years old (p = 0.033). One could interpret this finding based on the fact that 
pre-service teachers who are slightly older than their 18–23 years old peers and have high 
technological knowledge, already have teaching experience through classroom practice and 
encountered the real situation in schools.

The third perceived obstacle concerns barriers under the umbrella of lack of ICT train-
ing and includes responses such as the poor teacher training in ICT, limited information 
through workshops and training programs on the positive effects of digital games, lack 
of teacher cooperation, problems of student collaboration during the game, indicating the 
lack of teachers’ professional development (An, 2018; Hébert et al., 2021; Megagianni & 
Kakana, 2021; Spiteri & Chang Rundgren, 2020). Apart from the lack of know-how of 
games implementation in education regarding their content and the gameplay, this factor 
also reflects issues related to classroom management while playing (Martín-del-Pozo et al., 
2017; Watson et al., 2013; Wu, 2015).

The lack of technological equipment/infrastructure both for devices/hardware and soft-
ware referred to as the fourth barrier: purchase, maintenance and update both of hardware 
and software such as educational games are the prerequisites of successful implementation 
and require a great amount of financial investment (Hébert et al., 2021; Li, 2017; Mertala, 
2019).

Finally, twenty-four responses were reported which are related to the education sys-
tem. This factor reflects the barriers that pre-service teachers have recognised that they 
are deriving from those who form educational policy, structure the education system and 
design curricula. Considering that these twenty-four answers came from a total of 170 
responses, it is concluded that this sample of pre-service teachers believes that the Greek 
educational system has been modernised, is in line with international trends and is not the 
biggest obstacle to the implementation of DGBL.

According to quantitative analysis, except the theme 2 “preference to traditional teach-
ing methods and stereotypical perceptions about the value of digital games”, in which two 
of the IVs had an impact, (i.e., natural science background and age), all the other themes 
flow through the entire sample regardless of the scientific background, gender, age and 
years/frequency of playing. One possible explanation for this group attitude towards ICT 
may be related to the viewpoint of their university professors who teach ICT-related 
courses and the overall syllabus in natural studies departments (Vourletsis & Politis, 2017).

Based on the study findings, the subsequent analysis and the five themes overall 
evaluation, it can be concluded that pre-service teachers identified two major obstacles 
resulting: the external that is the funding and the internal that is the attitudes both of 
policy-makers and teachers. Referring to teachers’ perceptions, it is important to analyse 
the response (no 160) of the 21-year-old student who often plays games and has the 
technological background: “As a person dealing with games, I have to admit that they 
are (games) in no way compared to quality with the ’regular’ learning provided in the 
school. Games are really a good way of learning, but from my experience, I have come 
to realize that a game succeeds only when it does not try a lot”. This finding is also cited 
in the literature as, while the higher education students would be expected to have posi-
tive attitudes towards the use of technology for teaching and learning, due to the ever-
increasing use of technology, they appear far more reluctant to technology adoption in 
education than their level of digital media exposure would suggest (Groff, 2013). Addi-
tionally, student’s answer perhaps reflects the core of the problem of games integration 
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into education: the public opinion of “what actually constitutes valid and valuable edu-
cational activity and concerning the gaming as a purely pleasurable pastime rather than 
a challenging complex of social activities and skills” (Williamson, 2009, p. 35). Ben-
siger (2012) also concluded that pre-service teachers were not aware of the pedagogical 
dimensions of video games, but rather perceived them simply as positive rewards for 
good student behaviour in the classroom and not as a tool for learning new concepts.

Proponents of games in school have to overcome the objections of those who per-
ceive games as insufficiently serious, that they are “just play” (Klopfer et  al., 2009). 
Mayer (2019) reported the progress being made by research in three areas. The first area 
is examining the games features that promote learning, the second is about the cognitive 
consequences, (i.e., learning analytics and outcomes related to what is learned by play-
ing games, including measures of cognitive and motivational processes during learning) 
and the third area is employing media comparison that provides answers to the question 
of whether people learn better from games than from conventional media. Therefore, the 
value-added of the 21-year-old student’s view could be taken into consideration by the 
design teams: through a game, one can undoubtedly learn, as long as the educational 
objectives are effortlessly achieved. If the student appreciates that the games are just 
another tool for teaching and assessing his knowledge, then it is not much different from 
a traditional course, it is just more fun and entertaining and so, we will return to the 
stigma that games are “play” and thus the opposite of “work” (Ifenthaler et al., 2012; 
Van Eck, 2006).

Ultimately, the key problem regarding DGBL introduction in formal education is 
related to the perception of technology as a tool rather than a system or set of affor-
dances (Blewett, 2016, p. 265). Teachers’ intention to use educational games in their 
courses relies on their perceived usefulness that influences directly and positively teach-
ers’ attitudes (Sánchez-Mena et  al., 2017a, b). Teachers having very well-documented 
principles from different learning theories could combine the exciting benefits of digital 
media with a variety of platforms and real-life experiences, gamification techniques and 
truly learner-focused pedagogies to provide productive, collaborative, creative, mean-
ingful and powerful learning experiences utilising affordable and easy-to-use devices 
(Fleming, 2013; Kaimara, et  al., 2019, 2020). This concept consists of the notion of 
transmedia learning (Kaimara et al., 2021, 2021).

5 � Limitations and future work

This study was limited to 170 students, coming from twenty-five University Depart-
ments with a variety of theoretical and technological disciplines which are preparing 
teachers for Primary and Secondary Education in Greece. 276 valid responses to the 
open-ended question were recorded. The data were collected in one month and a half. 
The authors further extend the research with in-service teachers to correlate their views 
with those of pre-service teachers. Currently, answers are being collected using the 
same questionnaire with the 33 closed-ended questions and the single open-ended ques-
tion. At a time when online education is imperative, due to the SARS-CoV-2 pandemic 
and the forced social distancing and schools closure, research is challenging. In condi-
tions where learning is performed digitally, it is very important to savvy if teachers’ 
views on the value of digital games in the learning process have changed.
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6 � Conclusion

Games have a prominent place in learning technologies due to their possibilities to moti-
vate students to explore the edges of their competence, skills and knowledge. Impor-
tant influences related to their effective implementation are teachers, students and the 
educational game per se. This paper focused on the identification of Greek pre-service 
teachers’ views, who are currently studying in the pedagogical university departments, 
for DGBL, their intention to integrate digital games into the educational process and 
their opinion regarding possible barriers to this integration. The views of the pre-ser-
vice teachers’ opinions are particularly important because they will soon be working in 
schools. The collected data were analysed qualitatively and quantitatively. Among the 
main obstacles, pre-service teachers highlighted the lack of financial resources, the pref-
erence for traditional teaching methods and stereotypes about the value of digital games, 
the lack of ICT training, the lack of infrastructure and the lack of educational policy. 
The results indicated that the Greek pre-service teachers’ views are largely in line with 
the findings from international literature. Conclusions have particular relevance and 
importance because they derived from unbiased answers to an open-ended question. The 
barriers mentioned by pre-service teachers are divided into two categories, the exter-
nal (e.g., lack of financial resources, teacher training and limited technological equip-
ment and the internal (e.g., teachers’ beliefs about their role in the educational process). 
Teachers’ perceptions were influenced by external factors such as policy. However, edu-
cational policy is designed by people and therefore if at first sight policy is an external 
factor that defines the context of the educational system and provides the guidelines to 
teachers, a more in-depth review reveals that it is directly related to the beliefs and per-
ceptions of those who administer, either within ministries or schools.

According to the time range of studies identified during the literature review, the 
debate on the value of digital educational games and their place in formal education 
continues to be in the spotlight. The proponents of DGBL ought to put forward tangible 
evidence for its learning outcomes. These arguments will also be the lever for changing 
teachers’ views who are still attached to traditional teaching models. Besides, without 
convincing responses from academics and practitioners, it would not be possible to inte-
grate innovative methods through stakeholders. According to the pre-service teachers’ 
responses, it is concluded that the general barrier is mainly economic. Economic does 
not relate to the lack of financial resources but essentially to rationalize the allocation of 
resources. Resources are needed to acquire up-to-date equipment, devices and software, 
teacher training as well as administrators and educational policymakers training. How-
ever, the use of handy and inexpensive devices, which almost all teachers even students 
hold (BYOD—Bring Your Own Device policy) (Attewell, 2017), is the answer to the 
obstacle called “lack of equipment”. Therefore, DGBL implementation, as a smart and 
innovative pedagogical approach, is primarily a matter of policy willingness to curricu-
lum reform based on current research on adequate digital learning materials.
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