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1. Introduction, preamble

Owing to the boom of ICT in the 90s we are in aa atpen the developing computer
technology and electronics are everyday parts oflitel Informatics is far more than just
data processing on computers. Industrial usage drasvn into everyday work and
entertainment. The usage of the computer as otteeahost ordinary thing in our life shows a
diverse picture. It can be found in the entertagrimdustry, education and business. Lecturers
no longer enter the audition halls with chalksheit hands but with laptops.

Education is a stage for development. Technologyides for new opportunities in
the field of education. Computer technology haspeunt importance in this process.

The age of technology that has long been open fot af human activities is now
opening for education, too. Computer can no longeronly the object of the teaching-
learning process but also the tool of it.

Computers and ICT itself have revolutionised lite such and has brought a lot of
changes about in the field of education as welal changed the character of work and the
features of teaching making methodology richernetilly is high time to scrutinize these
changes in education with the future teachers &edstudents. The group of the future
teachers is a group of teacher training studentéewthe group of students is a group of
vocational school students.

The chosen topic is at the edge of the border seiemerging education and
technologies. This science highlights the speddjucs of technological education from the
general pedagogical approach.

2. The aim of the research

Beyond collecting the specific things of teacharming in Hungary | will survey and
measure its relations to ICT. The surroundings taedforms of learning that are in relation
with these are also among the aims and finally, dnalysing the results possible
developments in the field of education technologg/ta be drawn up. Besides, it has been a
concrete aim to cast some light on the levels doeptivity, that is, digital receptivity within
teacher training.

The time period measured stretched from 2001 t@ 20Ais period was undoubtedly
essential in the field of both digital technologydamobile communication.

3. The object of the research

The function of the research was to reveal thetaligeceptivity of the sampling
population and also to survey some of its feattines can be connected to its changing in
time. The results clearly reflect the idiosyncrasyechnical teachers. The representativeness
of the survey was out of question as the whole gavfgthe students taking part in technical
education today was subject to it. As teachersiwithe society bear a special level of
qualification on the labour market the survey i$ representative in the sense of the whole
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society thus the conclusions cannot be applieti¢onthole range of our present day society.
Because of this reaching a representativenesssaktrel was clearly not among our aims.

There were two big target groups to the survey. Wae the technical teachers of the
Budapest University of Technology and Economicsge Thollege of Dunaujvaros, The
University of Western Hungary and the College ot#emét while the other group was the
students of the demonstration school of the Facoftyrechnology and Pedagogy of the
Budapest University of Technology and Economics.

The samples surveyed have special features. Thhaesaparticipating in this survey
are the ones who teach in technical secondary &htiat is they are dealing with the
problems of the age group between 14 and 19 mdihlgy are trained to teach the theory and
practice of technical sciences. We interpret ithescurrent listeners of the foresaid teacher-
training college's institutions, who are educafmectising at the same time, on the other hand
in one.

4. The problems of the research

Our research is firstly of refining, specifying nag. This is mainly an exploration to
find more specific information. In this sense tlesaarch can be considered open, as it is not
that existing hypotheses are to be checked but gpestions are to be answered. Besides,
there have also been research conducted to foligp@theses, which means that we have a
certain knowledge of the field on the grounds ofchirelevant hypotheses can be set up.

We have the following open questions:

1. Which are the most commonly applied methods inaau®? Do teachers take
computers for a means of methodology?

2. How do teachers evaluate the opportunities providgdCT with a view to
educational methodology?

How much is ICT present in education in the pesadreyed?
How could ICT take traditional methods out?

Should traditional and ICT based methods be sepdtair not?

o g b~ w

How is the relation of ICT and teaching methodsid®ethose participating in
engineering-teacher training?

7. Which fields of ICT are applied in teaching comghte those required by the
students? Is there a significant difference betwtbertwo?

8. What expectations, difficulties, methods did thechers encounter during
learning informatics? Were there any that helpedfuaher develop their
competencies?

9. Is there any kind of correlation between the sundings where teachers live
and learn?

10.How do teachers relate to the different approaabies-receptivity?

2
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11.What kinds of ICT usage habits have developed anantgachers?

The hypotheses which are connected to the resaeedhe followings:

1. The follow up of the development of the ICT is meguby the educators, but

the qualification of these educators does not readhe actual requirements
as quickly and as elasticly as it would be necessagarding to trainings and
also the postgraduation.

. The educators show the same natures from the noosisf view regarding

to the acceptance of ICT, without respect to agex, sspecialization,
geographic location. A strong ,JCT homogeneitytipical for educators.

. The main fields of the usage of the computer —wisiclonsidered as the most

general tool of ICT- are basically around a few fgrential junctions, which
are not changing as the time passes.

. The future professors and students react elastidall the usage of ICT tools

and the connected challenges of the methodologmdture and the
environment.

5. Methods of research

We have done our researches with the followingadiery methods:

document analysis to find out theoretical backgcbunformation,
monitoring,
verbal questioning with structured interviews,

written questioning, with the help of questionngine written and electrical form. We
have done the biggest part of our researches \Wwibet tools. The questionnaires
contained mostly closed questions and the targetieaces filled out them

anonymously.

After the excavation of the data we used the falh@nprocessing methods:

statistical methods,

guality analysis.

We processed the collected data from our reseakdm@sr with the methods of descriptive
statistics, and we excavated and evaluated theedeemnections with the help of variable
analysis methods. We used the SPSS social sciesearch program.
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6. Implications based on the survey and the results

Statements based on the results of the surveypawebeing disclosed in detail, with
charts to have a better understanding.

1.Statement: It has been concluded that teachgreesx a need for following the advance
of ICT, but the education of teachers shows ligiecess in following these needs
concerning both teaching and professional teaching.

Using the tools of ICT is not wide-spread enougleducation. One of the reasons for
this comes from the speciality of this area, nanitely changing and developing so fast that
not everyone is able or wants to keep track with it

Workplaces need to embrace the development of IQ@Wfpetence. The concept of
appropriate environment is broadened in a sense ttlea competence and interest in
information technology of other teachers' take$ ipeit.

This is why workplaces should provide - besidesahpropriate technical equipment -
chance for the working community, in our case tbachers, to take part in continuing
professional education. The thorough knowledge siilgect and the educational abilities are
necessary for a teacher's work, but not enougredRels shows that the emotional state of the
teacher is in direct relation with the studying qgeses of the students. So beside the basic
cognitive and educational competencies teacheosnaled emotional competency. Emotional
competency is an ability that is based on emotiam&lligence, and results in outstanding
performance. One example taken from the educatiocegs: to get the students react in the
intended way. The basic elements of this competanegwo capabilities: empathy, which
means recognising others' feelings and socialsskilhich means how one handles emotions.
Teachers have to know the personal and social cempes of themselves and their students
also, because while using ICT influences may oeduch could have a negative or positive
effect on their affective system. Such an influenaa be fallback at digital knowledge, the
fear of lagging behind, teaching based on incoasistnowledge of information technology,
unskillfulness in using or handling information fal on the internet or the unstable
knowledge of the teacher compared to students.elimésiences contain the risk of falling
behind.

The concern of the needed information technologypetence for teachers is being
mentioned more and more with the incredible pacede¥elopment in the ICT field.
Information technology competence of the teacheamseboth the use of information
technology equipment and using the ICT equipmenggiucation.

If we compare what kind of ICT knowledge and skilachers needed a few years ago
and today, we can definitely experience the faseldpment of information technology and
other technological fields. Keeping track of thevelepment of information technology
should be given priority for every teacher. Thiserephasized by a 2004 statement of the
European Commission, saying that teachers shouldel@ed to achive skills necessary to
fulfill the needs of the knowledge society andHheit lifelong role as a student and teacher at
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the same time. This is especially so concerningute of ICT devices in education. This
should be ensured by appropriate continuing edutatin the world of LLL (lifelong
learning) teachers should of course work out tbein method of independent and continuous
learning to enable successful education.

The education systems of today and the past shdiffeaent course of finding the
right way in education. Information technology sa&sd and continuous education have
resulted in a kind of limited usage and applicatiorhis process lead to a fast result, but only
with limited usage. Today the emphasis should eopuhe understanding of the workings
and structure of the whole system. The current a&tlut systems, controlled from the top,
achieve results faster, but can only be maintaiwgld continuous progress, since without
knowing the basics, correcting errors and sugggstitknown parts is not possible.

Various solutions arose in the countries of Eur@mswering the challenge in
professional education. These solutions reflect diigerent political, economical and
historical properties of the given country. Theserences also show in the professional
education of teachers, so it can be concludedthieaeducation of specialized teachers does
not have a unified model in the European Union, andied standards do not exist either.
What is even more, there are also differences withicountry. The two basic models of
professional education, the parallel and the falhgwmodel - although with different methods
- provide professional and human knowledge. Thexeakso examples of someone getting the
necessary education knowledge with the support tft@ without completing the formal
degree.

It is a universal opinion that the education offpssional educators has to have top
priority because the quality of professional edisratind the skills of the teachers have an
obviously close relationship.

4 )
In what fields do you think further education is necessary? (You can tick off

more.)

45+ 41
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40 34

35+ =
29 || 28 g
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Figure 1. Source: self-created
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The survey conducted in the autumn of 2006 showitéside the usual continuous education,
new forms are also much needed. These new kindsdo€ation provide possibility for
teachers to get ready for their new, unusual taskta achieve the necessary competences,
especially in the ICT field.

The thesis is proven true by the results of a B 2002. survey, since information
technology knowledge is already a general knowledgel such would enable combining
different education methods. This would be usedy¢b information, demonstrate and to
inspire students to work self-sufficiently. Thants all of this a much more efficient and
better motivated studying process would be crealéeé. better studying process needs the
appropriate infrastructure and continuous educatiitim up-to-date content and form.

These statements are supported by the findingheof Strategic Committee Nr. 2
dealing with the education of teachers between 20052007. These results show that the
education of teachers does not meet the requirenretiieir current form, that is why it is of
utmost importance to prepare the already edify@aghers to use new methods and devices.

2.Statement: Professional educators show a sinaitatude to accepting ICT regardless |of
age, gender, profession or location. They showeaigfiICT homogeneity”, meaning that
they have a similar opinion about using ICT in eation. This homogeneity entails the
obvious possibility to organize joint courses ftiermn, helping to develop their ICT
competence.

A 2002 interview of students also stands as prooftlie above statement. Students
were looking forward to develop their ICT competeneith completing tasks and using
portfolios provided by their education in the figgiace. They felt this the most efficient
method, since milieu plays determining role in ¢gneen education. This milieu includes the
ICT competence of other teachers.

Proof to this is given by the results of a 200A/eyr where multi-variable analysis
showed the homogeneity and consistency of thegyzatits.

The comparative analysis of the cross-tables shibatsfemale and male participants
gave a different answer concerning Internet andliatk education material usage and the
changing of workplace. Despite this, their needet#ctronic education materials, new
generation methods and the new forms of gettingrmétion shows a uniform result.

Considering the above mentioned, it is safe toatedhat the people taking part in the
survey have a similar opinion about ICT, which nseammilar thinking, but it also shows that
the education method should be different with benyd girls.

The research done after the cluster analysis neguft 14 and 24 factors showed that
the answers are homogeneous concerning the takiod ICT. Because of overlaps, some
factors can be unified, which means that the takahility concerning ICT can be grouped
around the nodes shown on the scree plot figure.
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Certain other educational considerations and easlieveys show that the results are
grouped around the following four factors:

- The role of information technology in education

- Place and method of using Internet serviceserettucation process
- Needs of the labour market and their connectigh €T

- Relation of workplace and ICT education areas

The 205 responders define 24 factors, which, siiyita the analysis of the questions,
shows that the surveyed population cannot be &lkedsiirmly, so they can be regarded

homogenous from a practical point of view. Thisaiso supported by the scree plot figure
(see below).
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Figure 3. Source : Own

The factor analysis also proved this unity and Byoicy, since the dendogram shows that it is
not possible to separate outstanding clusters. iEh$®, because much noise appears at the
analysis levels, and the responders are homogenBeuause of all the noise elements and
the high level presence of the components (the afgadh is one magnitude larger
horizontally) unambiguous consistence exists betvieem.

The same result is produced by the multi-dimenstaling (see Figure 3.), where we
have shown the distance and distribution of theaerders supporting the homogeneity and
consistency.

All of the conducted multi-variable surveys showe ttsame result of ’ICT
homogeneity’.

3.Statement: During the last 7 years we can sepafatsegments in using the most
prevalent device of ICT, the computer. The ratibthe 5 segments continuously react
to outside factors. These segments should be threaoacern of teacher training.

These main nodal parts are the following:
* Getting information
* Administration
* Tools of education
* Subject of education
* Other (development being the most important)
This composition is supported by the figures ofrimults below:
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C D
What do you use the PC for?

other
.subject. of 2% administration
instruction / 31%
11%

tool of
instruction
22%

seeking
information
34%
NG _

Figure 4. Source: Own

Results of the survey conducted during the sprihd2@)2 show that subjects use the
computer to get information in the first place (34%he second and third being
administration (31%) and as an educational deRagher high number of responders said
computer was the subject of education.

a I
What do you use the PC for?

other

subject of ini i
] 11% administration

instruction
0,
9% 32%
tool of
instruction
0,
ek seeking
information
33%
\_ %

Figure 5. Source: Own

A survey of 2002 December shows that the compatstill used as the source of information
primarily (33%). This is followed by the almost hgh percentage of administration usage
(32%) and with lesser importance as an educatidexakce (15%) and as a studying device.
These results show that the ratio has not changeth m a year (see figures 4. and 5.)
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C )
What do you use the PC, or the Internet for?

other: development
1%
tool of instruction

17% \ administration

- 24%

subject of
instruction
18%

N

seeking
information
40%

N J

Figure 6. Source: Own

According to the survey of 2006, 24% of the resmosl use their computers for
administrative aims, 40% of them for collecting amhation, with 18% of them their
computers are the objects of education, while wi#?%6 the means of education. The
remaining 1% uses it additionally for product dexphent.

The computerized information acquisition can bdnttig correlated to the Internet
access, so it is clear why it has been put to its¢ place. The emerging extent of the
administration is due to the quality assuranceesystintroduced recently, as well as to the
precisely performed documenting in the processdatation. Its use as a means of education
in the fourth place is slightly surprising, becausere and more subjects are becoming taught
in the scope of computer aided education. (E.gwePdPoint presentation, TINA, DEGEM,
TANGO etc.). As object of education we find it mgswith certain specialized trainings, e.g.
with specialization in informatics, this neverthsdeappears as third rated reason in the list.
Here the particular areas already show significdfget of their main focus, regarding the
prior tendencies — the role of administration disives significantly, while as object of
education they slightly move forward.
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4. Thesis: The task of the vocational teacher trgjncurrently and in the near future,
besides providing widespread user-level informatimecessary to ICT, is creating
dispositions for autonomous acting and creatingficiemce in acting. Much smaller is
its significance in immediate expertise in codiagel tasks. The generations entering
the teacher training process after 10-15 yearshim future will grow up in a much more
advanced ICT environment than the generations mget right at the moment or
being currently in it. They will be able to buildagly onto the knowledge which
nowadays can be attained merely within the fram&w/aof teacher training. The
generations mentioned, presently evolve their anfte as "prefigurative” components
onto the educational processes, in scope of whiehr¢lation teacher — student in the
field of new knowledge can be inverted any timas T9) however, just an easy-to-
diagnose mark of a transient state, since the hagmie-establishes after the next
coming leap of development.

The surveys of our researches show that todaythéedraining institutions don’t
perform education of ICT, but, instead of it, tfegus on a narrower, first of all Windows-
plattorm and PC-based solutions. Since this coumtie to establishing expertise merely
within a limited area, unfortunately in the worltitbe work, on the market of proprietary in-
house software of multitude of companies, givesrofinly little routine, because users seek
for the designations and functions of the oftergleirsoftware taught. In the former, DOS-
based world vocational trainings provided a storekrmowledge that shed light onto the
content and consequences of the individual commatods The knowledge of systems is
more and more missing in today's educational unstihs' portfolios, thus in many cases
learning of different systems at the beginning degate into a series of "graphical pushing
trials”. Conscious seeking for logical ties in sadte using would mostly bring, to the
contrary of this, a feeling of success and effectiork in short time.

For retaining jobs in our days, presence of compsteence or ICT competences do
not mean any significant advantage to the employemyever it is rather a huge
disadvantageif someone lacks the knowledge ands sigéculiar to his particular trade.
Changes in the character of the work also poinatdvthe direction that in the world of work
experts first of all need widespread user skilld presence of key qualifications. Thus also
trainers have to focus on these areas.

11
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4 How does the information technology knowledge acquired -
help you in your work on the long run?
not at all
a little
16%
more-or-less
38%

N\ S

Figure 7. Source: self-created

According to the survey of 2007, for most of thep@endents their informatics knowledge
attained in the course of the training insure f#$%) or more-or-less (38%) the long-term
sustainability of their jobs (see the diagram aboitels evident from the diagram, that the
store of knowledge provided by the training guagastmerely to less than a half of the
respondents holding and sustaining of the firm jotis justifies the statement brought up by
the thesis, that providing of widespread user keolgé is necessary.

( Which tasks can you perform autonomously by means of your computer? )

200
180+
160+
140+
120+
100+

80+

60+

number of answers

Figure 8. Source: self-created

As it is obvious from the diagram above, the resigmtis own very dissimilar competence
levels, but most of them are able to download fied software, install and remove programs,
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send audio and video contents, which abilitiescaneered by a relatively narrow user-level
knowledge.

We can state that the first stage of developmenh®fiCT competences has already
been mastered, which stage has had for its obgd®aching computers and basic
applications related to them. Vocational teachaining should, in its second stage, be built
onto a wider interpretation of the attained useelé&nowledge. This means that one must not
stick at a certain level in this field, else botbmonunication between teachers and
communication between teachers and students ceultfireded.

These statements are justified by the experiences racommendations of the
Strategic Committee Nr. 2 dealing with the educaind teachers between 2005 and 2007,
according to which the pedagogical application ©f,| network information sources and
methodological culture is in part or on the wholeseived in the current training of
vocational teachers.

In the course of our examinations the two followstgtements have been interpreted as
research tasks:

1. The use of languages in the field of ICT showsrdaresting history, since with the
Internet becoming more and more spread and playmgre and more important role;
almost every nation can reach the desired surfads own mother tongue. Because
of this — to the contrary of the past decades’ etgi®mns — the command of languages
is more and more losing its importance, which isngbact onto the kind and quantity
of the ICT devices used in the process of educailitwe initial marks of this have
been measured during our research, the resulthichvinave confirmed this tendency.

2. According to technological prognoses the comingades will not bring such a rapid
development in the field of ICT as it was peculiarthe years 90s. This period will
rather witness a level-related and qualitativenesfient of existing technologies, for
example intensive spread of mobile Internet acaessnetwork development, as well
as changeover to completely digital systems.

Our open questions have got their answers as foligwtatements, according to the results
of our investigations and experiences accumulatethd the years of research:

IThe fast-paced changes driven by the technologimlelopment have generatedl a
icontinuous race of technologies and trainings. Assault of this, the training of vocationial
ieducators has to provide innovation in two areasheTappropriate up-to-date
!infrastructure on the one hand, and the pedagogitdization of ICT - s, which can b!e
|accomplished only by a continuous developmentakwarresult of these, the opportunity
'of “learning by doing” must be established, which highlighted by the convergence'of
yworking and learning environment. All these makebig to contribute, besides providing
Inew means, to the development of the methodolagidiaire. This is confirmed also by the
isurveys which yield that the appropriate levelhwd tCT infrastructure and internet acceiss
10f the educators targeted by the inquiry are in imtsses available, but the patterns,
!curricula and trainings which would help them megiinto the pedagogical activity, stEII
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7. Application of results in practice

ICT aided learning enables knowledge to be conveyex safer and more extensive
way; in addition, the immediate feedback makes dreansuccessful to get the education
material studied and to improve problem solvinditds and thinking. This, however, calls
for an ICT system that fulfils educational requients, as well as the necessary willingness
of professional educators to utilize such a systémoth of these conditions are met, which
nowadays happens just about everywhere, then dbselficiency can be achieved by an
educational approach that largely exploits the i&Esibilities, and by samples that reveal
this potential. Education using digital devices Is& out on its conquest; the only open
question is when it will become an everyday toal 4 educationalists. Everyone can find
whatever suits them most among the host of availlbT tools, hence the device that enables
innovation and a change of approach. Studying ametCT tools may become even more
efficient by involving cooperative learning methpdsnce grouped learning overshadows
teacher-oriented schooling in order to bring alsbutlent-oriented education.

The last survey of the period under study shows ftitere performance of ICT
enabled learning environments, suggesting a coemer of typical and atypical learning
forms as well as the connection of their spacetand dimensions. On the other hand, the
rapidly developing state of the art technology wlivays be present as the foundation of the
virtual environment.

8. Limitations

As final statements of this investigation it muse¢ Mighlighted that it drew
consequences based on data from a single sourceodi® uniqueness, which certainly
requires additional verification and confirmationpmssibly criticism.

Therefore, these data do not allow detection afidseand tendencies of strategic
importance. As a result, it would only be possibte find out the engineering-teacher
population’s mind-set, ICT situation, and theiratedn to their schooling and to their
profession by fulfilling the recommendation of rapag the investigation with due frequency
and extension of the sample of respondents.

9. Further research

The questions and theories suggested throughost ghidy, the investigation
questionnaire developed and the results receivednake an appropriate foundation for
further research and analysis, which focus on exfdit ICT related elements of the schooling
of vocational educators. Progress requires raifsirther questions and defining new areas of
study. The continuous advance of technology alscesmtates the continuation of the
ongoing research.

As a sequel to this study, a further longitudinaltestigation could form adequate
groundwork, requiring the establishment of a peedakata and information management
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system in order to enable us to extend the exammalver the widest possible group of
qualified vocational educationalists. The instrutsenf the study can be improved based on
the survey results; an upgraded questionnairesviete or observation would facilitate
obtainment of new records.

The research may be extended by other means o&limye such as contacting
employers of qualified engineering-teachers, ad a&linvolving entrants and graduates of
the new, multi-cycle education. Another approaahfdiother developing this study may entail
the examination of teacher training students inuleyg intervals to better understand
educators’ relation to schooling.
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