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Abstract: Results from two surveys taken in secondary schools throughout Belgium and the UK, and 
many individual findings in existing literature, point towards the fact that there are not only a 
number of factors influencing the successful implementation of educational  technology, but also 
that the power of these factors can have defining effects on  the behaviour of teachers towards the 
technology and its educational use. Rather than describing the actual research done, this paper 
intends to propose a theoretical framework to apply to the dynamics of the adoption process of new 
technology in learning by teachers, as formed by the results of the qualitative and quantitative data 
of the research and its comparison to existing literature. The adoption process takes the form of a 
spiral, and teachers are defined by the movement on that spiral path according to the influence of 
three inner and four environmental factors. The primary purpose of this paper is to provide anyone 
active in the field of education with a useful tool to assess risks during the integration of new 
technology in an educational setting, but especially to raise awareness of the danger of a downward 
spiral, which not only undermines our investment of time and money into these promising new 
technologies, but which also puts the learners at a great disadvantage when providing useful tools 
for their benefit which are, in the end, not fully or even wrongly used.  
 

 

1. Introduction 
 
New technological means arise daily, and their educational possibilities are rapidly expanding. 
Although the description and exploration of the didactic potential of these different hardware and 
software types is necessary and interesting, this paper will focus on the adoption of them by today’s 
teachers. It is important to be aware that even the most advanced and well-built technology will not 
be the agent of change on purchase. Technology, once installed and ready to be used, is static; it is 
simply the medium directed towards the pupils, which the teacher must put to use effectively. The 
teacher, from that perspective, is the driving force of modernised education (Fisher 2006). There is a 
strong necessity for teachers to be innovative, digitally literate and effective as educators, and the 
high investments of time, money and energy raise the stakes even higher. Yet despite the great 
didactic potential of computer technology, it seems its actual, effective use is limited or at the very 
least, hindered by a number of elements (Maddux & Johnson, 2006; Incekara, 2011; Barge, 2009). 
Researching which factors influence a teacher’s attitude towards the novelty of the situation, has 
been a task many endeavoured to describe until now; and more importantly, we now have a 
sufficient base to claim that the adoption process can be distinguished as a general pattern, which 
we will describe in terms of a spiral. Three definite inner and four variable environmental factors will 
be determined, which influence the dynamics of the process: either towards integration of 
technology in the classroom, which is considered top of the spiral, or further away from success, 
which is considered a downwards movement. Depending on the specificity of the situation, these 
factors will have a greater or minor influence, but nonetheless, they will play a role. This proposed 
theoretical framework will help educators and investors to understand the issues at stake when 
technology needs to be implemented in an educational setting, and by being aware of the dangers 
which send the teachers' approach spiralling downwards, we can administer solutions and 
interventions to prevent a downwards movement, or even reverse it, so as to make our investments 
worthwhile, and ensure our learners strong and effective education. 
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2. The research 
 
Two surveys were held for three hundred teachers in two different national settings, active in the 
field of secondary education and colleges. Further data was gathered through semi-structured 
interviews and observation of teachers during the adoption process. 
The first research was held in Belgium, 2010 and aimed to determine knowledge and attitude of 
secondary school teachers towards educational video gaming. The survey was presented to 102 
Belgian secondary schools; no discrimination was made in gender, age, or subject of expertise when 
inviting teachers to participate. Comments given during this survey and personal interviews were 
gathered to allow narrative data to complement the quantitative results. 
Though the description of the results is worth an article in itself,  we will place them here in the light 
of the continued research, as the actual dynamics of the process are at stake here. To study this 
further, another form of educational technology was taken into consideration: language labs. 
Though fairly new, many schools have already chosen to invest in the installation of this computer-
based classroom environment, and numbers are growing daily (though no precise figures are 
known).  
All participants for this second part of the study, held in 2011, were active in secondary schools and 
colleges throughout the UK. The set of teachers involved in new lab installations were closely 
monitored and observed during their adoption process over a few months' time. This study 
confirmed the existence of the influencing factors gathered from the first survey, but also provided 
more insight into the actual development of that influence on the teacher. Though we did not set 
criteria prior to the survey, the group of participants naturally formed itself as the actual user group 
of language labs: MFL teachers, whose majority turned out to be female. 
 
 
3. The spiral 
 
In what follows, the dynamics of the adoption process will be discussed in terms of a spiral (see 
below), whereby the factors influencing the movement in this spiral will be dealt with on the basis of 
their respective occurrence in the process. The first three elements which will be discussed are inner 
characteristics and will inevitably present themselves in the first stages of the development.  
 

 
Figure 1: The adoption process of educational technology by teachers 

 



3.1 The inner factors 
 
3.1.1 Beliefs 
 
Though research has argued that the belief system of the teacher is an adequate factor for 
prediction of behaviour towards technology (Judson, 2006; Roehrig et al., 2007; Haney et al.,2002), 
this paper states it is only the beginning, as there are a lot more elements at stake and the teaching 
methods, notions and prejudices which the teacher adheres as defined by past experience, will only 
determine if the teacher will start at a high or low place in the spiral. Though a connection to the 
belief system and the adoption process has been proven to correlate (a more traditional approach is 
said to have a negative impact on the integration) (Liu, 2011; Tondeur, Hermans & Van Braak, 2008), 
it has also been established that the integration of technology by teachers with a claim to student-
centered, constructivist methods and beliefs, does not result automatically in powerful, innovative 
or effective teaching (Cuban, Kirkpatrick & Peck, 2001; Hermans, Tondeur, van Braak & Valcke, 
2008). 
During the survey on educational gaming in Belgium, teachers were asked to express their opinion 
on five different statements about games. 
Firstly, the statement : “Games stimulate aggressive behaviour", which is a common prejudice, 
readily reinforced by public media and inherent to a 'moral panic' perspective. As our current focus 
is not on the object, we will not discuss whether there is truth in that statement, only what the 
teachers believe to be true. 
The results show that teachers are cautious in their judgment. Roughly a third of them ‘neither 
agrees nor disagrees’, while another 30% disagrees to some level. 
Half of the participants also ‘disagrees’ with the statement that “You can’t learn anything from a 
video game”, as show in graph A. If you add the number of teachers who ‘strongly disagreed’ with 
that statement, you come to 68% of the participants who actually do believe in the educational 
potential of games.  
 

 
Figure 2: Opinion results to didactic potential of video games 

 
Overall, teachers' attitude towards video games was fairly open, yet despite this largely positive 
attitude, only three teachers of all participants said to have used video games in their lessons. This 
shows there are more factors at play. When it came to language labs, very few teachers expressed 
prejudice towards the technology, the main concern being isolation of the learners, amongst 
themselves and towards the teacher. It is important to understand that these prejudices can lead to 
misunderstandings about technology and its educational use. The inner disagreement becomes (yet 
again) very clear when one Belgian RS teacher thoughtfully said her children "think they learn English 



while playing. One of them is even pursuing higher education in English because gaming encouraged 
him to it.", though during the same interview, she added dismissively that "kids already play enough 
games in their spare time as it is." 
So even though this teacher exemplifies that games can have both a cognitive as well as a 
motivational influence, she still feels reluctant to incorporate them into her own teaching method. 
Again, it becomes apparent that more factors are influencing her attitude. 
After that first, distanced encounter with a certain technology, the teacher is required to engage. 
Two more factors come into play here: the actual knowledge and skills with which the teacher 
approaches the new object, and the confidence in that personal skill set. In the schematic 
representation of the theory, they are listed as '2A' en 2B' since their precise sequence seems to 
entwine. 
 
3.1.2 Competence 
 
The survey on educational gaming in Belgium showed that the most popular answer option across all 
knowledge questions was the possibility to say “I don’t know”. The first part of the questionnaire 
used in this study, tested the knowledge and skills of teachers concerning computer games with 
specific questions on taxonomy, terminology and concrete examples of well-known video games. 
If we have a closer look at Quake, for example, a gap of knowledge clearly presents itself. Quake is 
undeniably a shooter. Yet only 37 teachers, which is 21% of the participants, assigned it to its proper 
category. Six teachers, three men and three women, even thought it was a ‘simulator’, the least 
likely possibility.  It should be mentioned at this point, that gender does not play a defining role in 
the answers of the participants. ESA (2008) concluded that 40% of all gamers are female, and the 
correct answer to this particular question was given by 22 men and 15 women: the same equation 
(despite the fact that Quake, or shooters, are considered to be a more masculine type of video 
game). Other variables such as age, professional characteristics or other traits, did not have a 
noticeable influence either (in the entire questionnaire). 
If we look at the overall results of this survey, eight possible thresholds were identified. 
 

 
Figure 3 : Personally defined obstacles to integrate video games in an educational setting 



 
Graph B lists these eight obstacles, and the level in which teachers felt that it applied to their 
teaching practice. The main threshold turned out to be a lack of familiarity with games. This was very 
much confirmed during the research. Teachers know very little about video games, and have even 
less hands-on experience with them. This relates to the first aspect of the knowledge, the actual 
technical and conceptual facts and skills related to technology (Lawless & Pellegrino, 2007).  Even if 
their belief system allows them to have confidence in the fact that video games can indeed enrich 
the learning process, they simply don't know how, which will cause a downward movement on the 
spiral despite the fairly high starting point. Teachers are not knowledgeably aware of the world of 
gaming, and so they easily miss the many opportunities of using games meaningfully in a learning 
environment. This concern represents the second aspect of competence, and also the second 
threshold in graph B and is described by the framework of Shulman (1986) as a separate aspect of 
‘knowledge’: a lack of practical, concrete ideas to incorporate video games in the classroom. It goes 
without saying, of course, that these gaps of knowledge will lead to wrong or ineffective use – which 
will in its turn influence the perception of the technology involved if the desired learning outcomes 
remain to be desired. (So the movement on the spiral will continue downwards.) 
Again, this is not a factor which has gone unnoticed. In 1995, for example, Borko&Putnam stated 
that teacher knowledge has significant impact on teachers’ decisions, thus (p.37):”…to help teachers 
change their practice, we must help them expand and elaborate their knowledge systems.”  Or, as 
one Belgian Technology teacher (born in 1977, male) puts it: “I think the primary obstacle to 
overcome before games can be used in education, is the ignorance of the teacher.” Yet an IT 
competent teacher can still shy away from new technology, as was often noticed during 
observations in the use of the language labs, expressing their reluctance with exclamations such as : 
"I will never be able to do this!" 
 
3.1.3 Confidence 
 
If the levels of digital literacy are insufficient to deal effectively with the presented technology, a 
teacher can still learn. This requires a self-confidence to build up computer skills and explains why, 
even though the participants considered themselves capable teachers, and 9 out of 10 were 
enthusiastic about the newly installed system, they still approached it with caution.  
Especially novice teachers (Yan & Piper, 2003) experience this strong influence of self-efficacy. Next 
to that, the greater part of the participants in the UK were female, and previous research has shown 
that women seem to have a lower estimation of their own ICT skills than men (Poelmans & Truyen, 
2009; Schumacher, 2001) – regardless of the actual performance.  
Language labs, as well as video games, and many other types of educational technology, are very 
new and the knowledge about the system, how to use it, and how to teach with it, is consequently 
low. Training is necessary for the teaching staff, but those who are not confident that they will learn 
how to work with it, quickly feel demotivated. Boosting confidence will happen through positive 
experiences when handling the technology (Mueller et al., 2008), but the reverse is also true. The 
availability of scaffolding structures (such as support and a community feel - further discussed 
below) can help a teacher feel secure, decrease pressure levels, increase confidence, and make an 
upwards movement on the spiral possible again. Low self-confidence creates a fearfulness to 
approach the technology hands-on, and will establish a downwards movement. In a survey of over 
700 teachers, Wozney, Venkatesh & Abrami (2006) defined this IT confidence as one of the greatest 
predictors of teachers’ technology use. Though it does play a major role early in the development of 
the spiral, there are more stakes in this process which can speed up the downward movement, slow 
it down, or actually reverse it. 
 
 
 
 



3.2 The outer factors 
 
The previously discussed factors will occur in any adoption process, and in that order, and are often 
considered as the major influences. However, four more aspects come into play, though their 
occurrence in the process is not fixed because they stem from the teacher's environment. Therefore, 
they are categorised as outer, or variable factors in the framework, their influence depending on the 
prominence in the particular setting. 
 
3.2.1 Time 
 
A lack of knowledge, whether object-specific or in relation to the educational deployment, is 
exponentially related to the need for time. Time to experiment with the technology, to perform 
tasks with it, to think about effective methods to use it, or as one Economics teacher in Antwerp 
said: "There's already so much to do that you don't always have time for a quick experiment, which 
doesn't necessarily lead to anything good." In the survey, time was felt to be the third main 
threshold for the use of games during lessons. Innovation, and especially enforcing innovative ways 
effectively, needs time to develop, however. There are ways to help teachers overcome this obstacle 
with time-effective solutions: step-by-step lesson plans for the technology involved will save them a 
lot of preparation time. Resource material , preferably in the form of open educational courses or 
isolated material tailored to the technology involved, will be another valuable time-saver (creating 
content of course requires a time investment, but looking for content can be equally consuming and 
sometimes frustrating). Sharing examples of good practice in the local, national and international 
setting, lastly, should be a commitment which educators are willing to take towards each other 
(Ertmer, 2005). In all of these cases, the solutions should be as much focused to the teachers' 
immediate needs as possible to save time, but to ensure long-term insights, further in-depth training 
is needed. 
 
3.2.2 Technology 
 
It matters, of course, which specific type of technology is involved. This not only determines the 
relation of the teachers towards it with regards to their belief system, occurring as first influence. As 
said before, video games are a much more controversial type of educational technology, so teachers 
start much lower on the spiral of the adoption process than they do with regards to language labs. 
That type of technology will start in a better position on the spiral, but can follow the downhill 
movement easily if it doesn't function as expected. One of the greatest sources of frustration for the 
teacher is the failure of technology - which, unfortunately, it sometimes does for various reasons: 
because little software bugs creep into the system, because the school servers aren't powerful 
enough, because infrastructures age, because the program isn't robust enough to endure wrong 
use,... 
If the object central to the teacher's mission acquires an image of being untrustworthy - and because 
of the technical failures, a teacher loses time which he or she already lacked - they give up. Also 
because, as one English MFL teachers said: "When it goes wrong every time, you just think it is you 
and you lose confidence." In a situation like this, several factors are reinforcing each other and 
causing a rapid downward movement. 
With regards to games, a teacher of modern languages in Belgium said : "If you always have to turn 
to plan B, you stop trying after a while", as was indeed the case for some of the language labs 
installed in UK schools. On the other hand, games, which have a lower starting point on the spiral 
because of low knowledge and cautious belief systems, can move upwards easily if they function 
properly,  perhaps even exceed expectations (provided teachers can gather enough confidence to 
try). 
 
 
 



3.2.3 Community 

In any cultural society, membership of a group is important, especially in relation to other groups 
within the same community setting. Teachers form a clearly defined group in the school context, as 
opposed to the group of students, school board and school administration (Ponticell, 2003; Roehrig 
et al., 2007; Somekh, 2008). 
Even if a teachers starts high on the spiral with a very strong belief in the technology presented, 
their adoption process will waver when he or she has to deal with a lot of negativity and prejudice in 
the teacher's room. Especially when other factors come into play, for example technical issues, the 
teacher finds it increasingly difficult the defend the value of it and will be dragged downwards on the 
spiral. 
Innovation is more likely to be adopted if a group of peers stand as a united front, sharing the same 
belief (Zhao & Frank, 2003). This factor does not necessarily influence the spiral of the process in a 
negative way: more IT insecure teachers (factor two and three in the process) can be morally and 
practically supported by the IT confident teachers in the school, thus pushing the integration 
upwards (Ertmer, Ottenbreit-Leftwich, & York, 2006). 
It is important to note that this community influence does not only take place in the local teacher's 
room, but in the wider (online) social network. Through websites and forums, teachers can connect 
and help each other with examples of good practice (factor two in the process) and questions to IT 
related issues (see below: support), through participation in conferences and professional network 
events, common goals can be reinforced. (Ozdemir, 2011; Green, Donovan & Bass, 2010) 
Not only the own cultural group is important in the adoption process of both language labs and 
games, the interrelated groups matter too: school administration, members of board staff, and the 
students. (Somekh, 2008) has stated the importance of the school board in the adoption process: 
support and motivation 'from above' plays a crucial role to unify teachers in their community effort 
towards the common goal : making the technology effective for the students. Next to that, actual 
administration and organisation can be tiresome if it doesn't run smooth. One RS teacher in Belgium 
declared she didn't feel motivated to work with video games at all (despite believing in the didactic 
potential), because : "It is already such a hassle if I want to show the students a fragment of a movie 
- scheduling the right room, getting the DVD from the library, getting equipment, hoping it actually 
functions..." 
When it comes to the group of students : their attitude when being taught with the new medium, 
matters greatly to the pressure levels of the teacher. Students have the tendency to be more IT 
literate than teachers, being Digital Natives of this era, and this can work both ways: either they will 
lower the confidence of the teacher in handling the medium effectively, or they will be able to help 
in moments of confusion and thus lower the stress level of teachers with regards to time and 
performance. Certainly when it came to language labs, size does matter. Stress levels lowered and 
teacher confidence grew when class groups did not exceed seven pupils. Once over twenty pupils, 
which is an average class size, there is a lot more to manage and monitor, and teachers' behaviour 
immediately became more agitated.  The agitation leads to great uncertainty when something 
unexpected occurs in the use of the technology. If a student can help at that time, the downwards 
spiral will have been prevented. If they take advantage of the opportunity to misbehave, the 
teacher's stress level will go up and it is unlikely that the right outcome will occur. Depending on the 
technology's robustness, it might produce an error at this point. Already moving down on the spiral 
with own IT competence wavering, which affects the IT confidence negatively, while they are losing 
precious time, and while affecting their positive belief system towards the technology, the teacher 
now relies on the following factor to determine the movement of the spiral: support. 
 
3.2.4 Support 

When a technical error occurs, something or someone needs to intervene to determine where the 
spiral will go. Students can of course offer a helping hand, but IT staff is specifically there to help out 
when technical matters are concerned. The first element at stake is the capability of the IT staff 
(Zhao et al., 2002). When someone can come in quickly, but is unable to resolve the problem, the 



teacher's frustration will only grow. Next to the capability of IT staff, their availability matters as 
well. More often than not, IT staff are limited in schools, with a long list of 'things to do'. If they 
cannot come as soon as possible when they are called, the teacher's frustration will again grow 
whilst waiting. The actual occurrence of an error does not play a major role, if there is enough 
available and reliable IT support in the environment of the teacher, so the problem can be solved 
swiftly and efficiently – not making the teacher lose too much precious lesson time, and keeping the 
pressure levels of the situation down. 
Technical support matters not only in these moments of crisis. Teachers can have certain questions 
about the technology involved, which IT staff needs to be able to respond to, but there are other 
solutions: manuals and tutorials should be clear, concise and available, along with just-in-time 
training support for teachers on the technical side of it (Brill & Park, 2011). Online forums, helplines, 
how-to videos, coaching, mentoring, ongoing training, workshops etc. can all play an important role 
as well to increase the teacher's feeling of being supported in their endeavours. 

 

4. Conclusion 

To conclude, the findings originating from the data of these two surveys, and it comparison with 
each other as well as with many individual conclusions in existing literature, point into the same 
direction. 

Confidence and competence are the two most dominant factors in the spiral, where the attitude or 
belief system of the teacher determines the starting point of the process. There is a string of 
subsequential factors which have their effect once they come into play. Each of these factors does 
not play an absolute role in itself; but they all influence the behaviour of the teachers in an upwards 
or downwards movement, if we consider the adoption process as a spiralling shape towards or away 
from the integration of technology in the classroom. The theoretical framework presented in this 
paper will hopefully provide educators and investors worldwide with a useful tool for improvement. 
Even though the choice of educational technology was different in the two surveys, the influencing 
factors are the same. Moreover, teachers in secondary education react similarly under the influence 
of these factors, even though they are teaching in different national settings. It is therefore possible 
to assume that we can internationally determine a common approach to monitoring the adoption 
process and more importantly, influencing it into an upwards movement. To do this, we must not 
only single out every factor, but be aware of the dynamics of the factors on each other and on the 
whole of the process, and then determine ways to approach issues, notice downwards spiralling in 
time, and reverse the movement by intervening with appropriate solutions. Further research into 
the effectiveness of these solutions is necessary to make our investments worthwhile, and ensure 
learning outcomes for current and future generations by means of effective use of technology, with 
teachers as competent and confident agents of innovation. 
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