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6 Major changes 

Major changes brought about by the integration of digital technologies have made 
significant changes in school life, teaching methods and relations between all 
actors, including parents. In our study, we wanted the teachers to consider all 
those changes – the expected and the unexpected. The survey showed that ICTs 
are transforming the way teachers work, interact, prepare, create things, and 
think. We wanted to learn whether they are explicitly aware of all the major 
changes, whether they purposefully observe them and how they perceive them. 

Objective 
To understand the key issues in making considerable changes to happen 

The questions asked 
Reflecting on the past, what has happened since you started integrating ICT in 
education? What has really changed? (9.1), and Why do you think that change 
took place? (9.2) 

6.1 What has really changed since ICT started to be integrated? 

Most teachers identify major changes in the following areas: 

The teaching profession, and the teachers themselves (teachers cooperate, 
communicate, share ideas and experiences, help each other in learning – in school, 
or at the regional, national or international level; continuing professional 
development and lifelong learning is now inevitable and students are observing 
teachers whether they develop themselves and esteem such effort; many teachers 
routinely utilise ICTs to find resources, prepare lessons, organise students’ work, 
evaluate results, and administer learning records; as noted repeatedly, not all staff 
attempts to integrate ICT, some staff resist change because they do not trust that 
technology will really work and will support learning1). 

The pedagogy, the updated learning goals, new teaching and learning forms (new 
technologies have introduced new opportunities to expand the variety of activities 
and made them more efficient, attractive, project-based, cross-curricular activities; 
ICTs strengthened the chances to participate in projects, national or international 
co-operations and initiatives, and on-line contests2; ICTs have been the key 
element in transforming education from the traditional model to a more 
interactive, hands-on, student-led, product-oriented, exciting, learning experience; 
teachers also report that, with the presence of ICTs, the research and com-
munication skills of their students were able to develop significantly. New 
technologies give students unprecedented chances to create things and control 
things through programming, creating websites, building and controlling robots, 
etc., and to express themselves creatively in many different ways). 

The learners (students’ motivation to use ICT has triggered their skills, they are 
highly motivated by its use and want to do so to enhance their learning because 
they feel that they have moved away from routine methods; through ICT, students 

                                                           
1
 We noticed that, naturally, mistrust often remains longer with less experienced teachers 

who have a lower level of digital literacy.  
2
 We presented many of them in Vol. 1. 
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can revisit their work, get instant feedback and refine it. They have wide range of 
tools at their disposal, encouraging them to become more independent self-
learners; through technologies the whole world came alive in the classroom; they 
got much better opportunities to become competent in new 21st century skills: 
collaboratively working in teams, solving more real world problems, communicat-
ing with anybody anywhere – these skills support their responsibility, self-confi-
dence, and solidarity; the underachievers have better chances to learn and even to 
excel in some contexts, which gives them the highly motivating joy of success. Due 
to different teaching and learning situations, the pressure of public wrong answers 
has diminished; in some sophisticated settings students become educators them-
selves, teaching, organizing and helping other students to learn; they observe their 
teachers learning continuously, which encourages their own lifelong learning skills 
and independent learning). 

Administration and paperwork (some teachers state that their schools became 
paperless for communication and the administration has reduced considerably. 
We have to note, however, that some teachers stated exactly the opposite). 

Separately, we will also examine the changing relations and roles between 
teachers, students, and parents. We will conclude this chapter by studying what 
teachers expected to happen, and what happened unexpectedly. 

Highlights 
Not all staff attempt to embed ICT to the same extent as others – I naively 
expected all teachers to feel the same – but some staff just resist change because 
they do not trust that technology will work. Nevertheless, ICT spreads through 
more classrooms and staff began to support each other and share skills. Children 
throughout the school trust ICT, they are motivated and excited by its use and 
WANT to use it to aid their learning. S29, Dubai, UAE 

The fear of the teachers and parents of not knowing how to handle technology or 
how to control students with technology has diminished. S8, Santo Domingo, 
Dominican Republic. 

Technology has changed a lot, especially access and connectivity. Otherwise there 
is little change. Technology follows pedagogy. But we have increased our 
expectations of what the quality of output can be from children. Their ability to 
revisit their work in a collaborative way, get instant feedback, and refine it is very 
different now. They have access to wide range of tools; not just access to 
knowledge, but also people and cultures and resources, etc., and this facilitates 
children to be more independent self-learners, which encourages the lifelong 
learning skill of independent learning. They get engaged with what they are 
learning and take it home. They are in touch with the world. S32, Broadclyst, UK. 

ICT expanded the grasp of development activities applied and made them more 
efficient. It also brought information to a wider audience, and enabled this 
audience to share it. The students got more engaged in the learning experience 
because they felt that they have moved away from routine methods. It was an 
exciting experience that acted as motivation towards understanding a lesson in a 
new modern way. S28, Dubai, UAE. 

ICT strengthened our chances in project participation. Our students take part and 
achieve great results in various contests that are organized with ICT use. Teachers 
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more often communicate with their colleagues from all over the Republic in the 
virtual reality space ICT – it is a great opportunity to communicate and cooperate 
with social partners in foreign countries. S12, Taurage, Lithuania. 

The basic concept, though, is that technology has been the key element in trans-
forming education from the traditional model to a more interactive, hands-on, stu-
dent-led, product-oriented, exciting, learning experience. Through technology, the 
world not only became smaller but it came alive in the classroom. Technology 
played a key role in the development of interdisciplinary projects, assuring with 
other subject teachers that students use technology as an application for all other 
subjects. When the Internet and email accounts became available within our 
school, research and communication skills exploded, as well the borders between 
our country and the world suddenly disappeared! The entire school community —
teachers, parents and students — could communicate more efficiently now. In a 
few years, our school became paperless for communication. 

And, of course, students’ level of programming has grown exponentially! From 
creating websites, to robotics using Lego over 15 years ago, to our students’ use of 
STEM standards today in the robotics curricula to provide higher-level challenges 
for them. Desktop publishing and multimedia tools have transformed the look of 
student work and projects, as well as of teacher-prepared materials. 

With all the transformations we have had, we believe we are at the brink of 
achieving transformation: where our teachers are cultivating a rich learning 
environment, promoting student-initiated investigations, discussions and projects 
across all disciplines. 

But not all has been good: our students have lost their innocence at an earlier age 
and bullying has been magnified through social networking explosions. S13, Nuevo 
León, Mexico. 

Using the Internet at home is now more common. We are glad that pupils use the 
Internet for their learning and homework. Parents access a school website and 
electronic record books (for assessment). We give many Internet-based 
assignments. Pupils that have no Internet access at home can attend computer 
clubs. 

The process of educating is more effective and attractive – we use more visual, 
interactive and hands-on methods. DT has motivated our pupils and DT keeps them 
interested in their own learning. This includes students with learning disorders. 
Teaching foreign languages also became more effective – digital technology 
enables students to use foreign language in an authentic setting. 

The textbooks cease to be the only source of all knowledge. Our teachers teach 
pupils to utilize various sources of information, to compare and combine them. The 
teacher becomes a coordinator of education; he is no more a mere lecturer or 
supervisor. DT helps to transfer part of the responsibility to the pupil. 

The importance of foreign language education is indisputable nowadays. Rapid 
development of digital technology creates new opportunities for enhancing the 
quality and effectiveness of acquisition of a foreign language. We can use different 
media – audio, video, authentic sources, Internet pages. Other school classes also 
benefit from these new media. The pupils are more active if digital technology is 
involved. S22, Bošany, Slovak Republic. 
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Example of a promising practice 12 S10, Budapest, Hungary 

Heading 

The Faculty of Special Education of Eotvos Lorand University (ELTE), Budapest, 
together with its Faculty of Informatics, have an affiliated special education 
needs school in the same building named Bárczi Gusztáv Practice Elementary 
School and Methodological Centre for Special Education (Bárczi school in short). 
There is an active collaboration between the two institutions: ELTE students, 
future teachers of Informatics, develop specialised software environments 
(apps) supporting the special learning needs of the school and its students. 

In most cases, our software environments are used for practicing, showing vis-
ual examples, modelling problems, helping to find procedures for solving dif-
ferent problems, and conforming constructive learning practices. It is important 
to note that making a mistake  while being involved with a computer  is not so 
embarrassing for a student than doing it in front of a teacher and other 
classmates. In addition, graphics and animations can be of great help in visual 
modelling, and creating algorithms and developing computational thinking. 

 

Figure 1 Mathematics lesson in the computer room. 

At the moment, Bárczi school uses 36 different applications developed at our 
university, 34 of which were developed in our T@T lab. 28 of them fit directly 
into the curriculum and are being used in every day teaching process. From the 
36 apps, 15 are developed to support math curriculum and 11 to fit into the ICT 
curriculum. Among the apps, 18 produce different kinds of log files, 9 save the 
final image (screen) when the task is finished, and 9 document the whole proc-
ess.  

Main features of the package developed so far for Bárczi school are: 

 Motivation: programs are highly motivating and amusing for students. 

 Focus: all programs focus on a specific theme and can be easily customized 
according to the actual needs of a student (by setting various parameters 
etc.). 

 Personalization: programs can be set for the different needs of students 
concerning the level of difficulty, complexity, visual needs, background 
knowledge and interest. 

 Learning curve and feedback: activities can be flexibly set in terms of the 
time frame, repetition, feedback, scaffolding, and incentives in order to 
support the learning curve. 
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Naturally, not all topics can and should be supported by computer programs. 
However, they can be good and motivating alternatives for themes that ask for 
practicing and exploring from different perspectives. 

It is also very important for students to get immediate feedback on their final 
answers before pressing the OK button. Therefore, we put checkpoints into our 
programs to allow self-checks before submitting answers. We were interested 
to learn how often students would use these checks and we observed that af-
ter working out a solution, they indeed used the self-check every time before 
submitting a final solution. This feature gave them self-assurance of their own 
thinking process. If such features were not available, students would ask teach-
ers themselves for feedback, which would consume a lot of teachers’ time. This 
is one good reason for the teachers to use such programs in their classes be-
cause, among other benefits, they support self-reflection of the students and 
thus allow for more efficient learning process. 

 

Figure 2 Screen shots of a puzzle game. 

Scaffolding was another feature required by the teachers. For example, when 
practicing multiplication, after two wrong answers the multiplication table is 
displayed. After another wrong answer, the corresponding line and column of 
the table are highlighted. After one more wrong answer, the correct number in 
the table is highlighted as well. We had to think of appropriate algorithms to 
help students solve different problems at the level corresponding to their skills 
and knowledge. (For example: if a student cannot learn multiplication, but can 
use a multiplication board to find values, the scaffolding method helps him or 
her to learn as an algorithm to use the multiplication board to solve multiplica-
tion tasks.) 

As a next step of developing the knowledge and experiences of the students a 
set of the lesson plans have been produced using educational games like Puzzle 
or Memory in different subjects. 

Our university students, future special educators and ICT teachers, regularly 
listen to the Bárczi School teachers and often visit their classes at school. They 
can also take an optional course, Harnessing Digital Technologies for Learning, 
where they learn how to use our software applications and how to design and 
develop their own teaching materials. Also, more and more teachers of Bárczi 
School learn how to create their own materials for IWB, which is also one of the 
tasks for the future teachers during their teaching practice at school. 
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6.2 Changing relations 

Objective 
To understand what relationships have changed during the integration, and how. 

The questions asked 
Have any relationships (between students, teachers, students and teachers, 
between the leaders and the staff) in your school – in the context of ICT – changed 
during this period? (9.3) 

New technologies are – directly or indirectly – influencing all sorts of relationships 
in the school (between students, teachers, students and teachers, between the 
leaders and the staff) and beyond it (new opportunities for communication 
between schools and parents influenced their relationships as well, namely 
developing their trust in schools). The traditional role of a teacher as a reliable 
connoisseur is no longer valid, nor is it expected by her students anymore: 
nowadays, students have unprecedented access to information, thus often ask 
questions, which teachers cannot answer (frequently sending their questions from 
home in the evening, to their teachers, school leaders or anybody). This means 
that teachers now have excellent chances to know their students better: ... We 
know more about each other and we all try to understand each other. The 
teacher’s authority now comes from their other qualities, and their modified role 
becomes that of a knowledgeable advisor, a partner, a mediator who organizes the 
process, who suggests guidelines, evaluates performance, and helps students 
identify and solve problems and understand different concepts in broader 
contexts. 

Teachers became relieved of some administration, thus relationships between 
them also changed, mostly towards extensive collaboration and sharing (as already 
noted earlier). They form small communities to solve particular problems, to learn 
together, to conduct projects, to promote new opportunities and priorities (such 
as inclusive education), to research, understand, and improve learning and 
achievements of their students and themselves. 

Highlights 
Kids can have all kinds of information, and it´s very usual to have kids asking 
questions teachers are not able to answer; sometimes teachers have no 
information even to prepare the question, because the kid has seen some TV 
documentary show, connected to it on such a deep level, full of animations… It 
changes the role of teachers a lot, and they need to be confident to know that it´s 
not a big problem not to know the answer to everything the kids ask. It does not 
happen because ICT is in school – it happens because the kid´s life is just like that 
nowadays. But I think that working with kids interacting with ICT helps both kids 
and teachers to understand this “adult and educator” role in the relationship. 
Teachers can act like teachers (make questions, suggest guidelines, evaluate kids 
performance, help kids understand concepts, explain how to perform a specific 
procedure) while kids are using ICT, regardless of the teacher knowing or not 
knowing the details inside subject or topic that kids are learning. Students are 
eager to come to school; they are motivated. Teachers co-operate more – they 
share materials, experience, and knowledge. The content is more realistic. There is 
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a greater resource of information; the search for information is easier and faster as 
well as the process of analysing it. S2, Rio de Janeiro, Brazil. 

Pupils have a sense of responsibility, of team spirit and a high portion of solidarity 
while working in teams, and thus their work has improved. To achieve a better 
result they help each other and support each other. Sometimes they work more 
than is required, and they enjoy the work. By using digital technology (DT) we can 
create diverse assignments while increasing the level of difficulty. The 
underachieving pupils have better chances to learn, and eventually to excel. The 
pupils who are not very good at solving traditional assignments are often skilled 
with computers and other DT. They enjoy success; failure is not that apparent, the 
pressure of wrong answers disappears. Relationships between teachers and pupils 
become more relaxed. Pupils often feel they are in charge of their own education. 
DT improves communication on all levels. Pupils also communicate at home; they 
ask questions. New friendships arise – at least on the virtual level – we know more 
about each other and we all try to understand each other. S22, Bošany, Slovak 
Republic. 

The teachers‘ role has changed: now a teacher is an advisor, a partner and a 
helper. Sometimes students become the educators; they show their higher 
knowledge and help their friends. Relationships between teachers have also 
changed. They communicate and cooperate more, they actively exchange 
innovations and experiences obtained during the seminars. Small teacher groups, 
ones that prepare and fulfil projects, have been created; they discuss how to 
encourage students to achieve higher results in education. Teachers have become 
more courageous because they can feel the support from the school 
administration. Now they bravely talk about the improvement of qualification level 
and know how they will spread the knowledge and experiences in school. S12, 
Taurage, Lithuania. 

6.3 What did not happen? What happened unexpectedly? 

Objective 
To understand what teachers expected to, but did not, happen within the 
transformation. And what they think happened unexpectedly. 

The questions asked 
Sometimes we have expectations when embarking on a journey. What changes did 
you hope for when you started integrating ICT, and which of those changes did not 
happen? What happened that you did not expect? (9.4) 

Reflections collected from our schools resulted in a list of expectations not fully 
met3, and also several unexpected changes. Many teachers (sometimes parents, 
politicians, decision makers, and media) expected that: 

 The quality of the new learning outcomes (supported by new technologies) 
would become apparent more quickly. Instead of occurring in traditional 
achievements, these outcomes usually materialize in other, often new but 
equally important, issues. ...however, now we know that the transformation 
takes time. 

                                                           
3
 and sometimes contradictory 
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 Traditional pedagogy would more quickly and easily transform into new 
pedagogy, which respects and harnesses the potential of ICTs. 

 Newly graduated teachers would bring more digital expertise and innovative 
thinking and practice from their institutes of education, which is not happen-
ing. 

 The importance of the school and the teachers would decrease, which did not 
happen at all. 

Many teachers and school leaders did not expect that: 

 their role would change so abruptly and considerably. However, the changing 
relationship, and atmosphere in the classrooms, ...helped teachers develop and 
quickly adapt to their new, more challenging and responsible role. 

 the transformation would initiate the discussions about the role, forms and 
needs of the textbooks, what they are and what they should be – with such 
urgency 

 developing and deploying their own learning materials would be so standard, 
attractive, but also time consuming. 

 big differences in the social status of their students’ families would pay such 
strong influence on the access of the students to ICT and thus to the learning 
performance and achievements. 

 the digital content would play so important a role, and would be so expensive. 

 the legal issues of deploying ICTs would become so frequent, wide-ranging, 
and important. 

 the resistance of some of their colleagues to integrate ICT would be so strong 
and lasting. 

 the success and outstanding outcomes – both their own and of their school – 
would transform their lives so much: schools are frequently visited by parents, 
teachers from other schools, and researchers. Teachers are often invited to get 
involved in more and more initiatives and activities, to present at conferences, 
etc. 

Highlights 
If we compare a textbook and the Internet: the textbook is clearly intended for 
learning and lacks any distracting elements, while Internet is full of distraction. On 
the other hand even if we allow pupils to use the Internet, they prefer to ask the 
teacher; the teacher is still considered to be the more reliable source of knowledge 
and the answer is usually faster. We encourage pupils to consult the Internet when 
they have questions or they are looking for a solution to some problem. However, 
we are only partly successful. S22, Bošany, Slovak Republic. 

When the Internet became accessible to families and to schools, we saw many 
people on TV and in the newspaper saying that “the teacher’s role and the 
importance of school is going to decrease, because now kids can learn everything 
they want…” I thought that teachers would be afraid of using ICT within their 
classrooms, and would be insecure because kids could ask questions they do not 
know how to answer, and they would have to abdicate the “knowing person” role 
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in the classroom. It really happened, in some way. But what I did not expect was 
that this new classroom, where kids research and share with their peers and the 
teachers really helped teachers to reach a new role for them in the classroom. Now 
it´s quite obvious for kids that teachers do not know everything and do not need to 
know everything. They do not expect this from any adult at all. S2, Rio de Janeiro, 
Brazil. 

I hoped that integration of ICT would reduce the amount of paperwork teachers 
have to perform. This did not happen and the amount of paperwork even 
increased. I expected that preparation of learning materials would be easier, but 
preparation of the digital content actually requires a significant amount of time – 
sometimes larger than using traditional methods. Unfortunately this cannot be 
reused or shared to reduce the overall effort. S15, Torun, Poland. 

Teacher turnover implies that each new year there are teachers to train in all the 
systems AIM employs and in the technology integration plans within the regular 
school day; the rapid rate of change in the area of technology results in us not 
having the chance to master the use of different technological tools before there 
are new and improved models and versions on the market; the infrastructure 
support that is needed is a constant challenge too; and then, of course, there is 
always the need to finance the technological innovations! S13, Nuevo León, 
Mexico. 

Financial differences in families make bigger differences in the digital devices they 
own. Sometime there are problems with boasting, or competing, which is then 
discussed with children and values are then directed in place. The education 
committee's resistance was huge before the introduction of the electronic grade-
book. After going through this compulsory introduction, the initial resistance 
decreased when they discovered that their work became easier and faster. What 
caused a struggle previously is only a mouse click now. Educators had similar 
experiences when a digital curriculum was introduced. S9, Szeged, Hungary. 

I expected staff to take the lead; in fact I see potential for ICT-savvy students to 
share their skills and steer the direction we take with ICT. I hoped to see ICT 
embedded in all classes with children able to access technology at will to complete 
a task. Because we have to book the use of ICT, it means that the equipment might 
not be available for a class when it is needed. Natural embedding of ICT is not as 
easy as I thought it would be. Financial restraints mean not all classes can have the 
same resources available for free access all the time. S29, Dubai, UAE. 

The things I never expected are (a) having to get so involved in the legali-
ties/correct way to deploy apps on IOS devices, (b) becoming very knowledgeable 
about the iOS devices, to the point that schools come to us to ask the difficult ques-
tions and (c) that so many people want to come to our school to see how we use 
technology in the classroom. S31, Dubai, UAE. 

We did not expect to do so much in such a short time, that we would be able to 
change so much not only in primary education but also all around the school. S12, 
Taurage, Lithuania. 

 


