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The application of information and communication
technologies in teaching vocational subject Electtechnics

Introduction

For the third millennium are characteristic theeasive changes in all
spheres of social and political life. These chargféscted the global world in
many areas, including science, technology and wdamentally changing the
thoughts and actions of people. Society in thalthiillennium is characterized
also as information society, where founded and inbthinformation are not
only important, but especially they become domirantheir rapid use and ap-
plication. The results of development in sciencd tethnology are its imple-
mentation in advanced information and communicatgmhnologies.

Extensive changes in the third millennium affediesl area of education in
the horizontal and vertical division. Not coincidaly, it is necessary to respond
to these changes, in so far as school elementadglerand high has priority to
prepare its graduates to the new environment ichvtiie graduate will continue
to operate. In the case of secondary and highera¢idu is a priority in order to
prepare graduates to make them applicable in a etitimp labor market. This
requires a thorough theoretical and practical pagjmn of graduates at a high
level using not just the appropriate teaching amsdern didactic procedures,
appropriate methods and the latest technologidsalba the application of in-
formation and communication technologies in thecational process.

1. Brief characteristics of the project

In the Slovak Republic were since 2008, implemertteghges in regional
education caused by school reform of elementary ssudndary schools. The
main idea of this reform is the transition to cremiand humane education whit
orientation on the student. But the idea of humedgcation has shifted com-
pletely to another position, as it is generally encreative and humane education
understands. As a result of the ongoing schootmefin the primary and secon-
dary schools is in the maximum extent possibler&dgp the human subjects in
teaching at the expense of science and technology fechnical subjects for
which there has been an extreme reductions of blagss, which was reflected
in the framework curricula of the school educatlopeogram, teaching and
learning in secondary schools.
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Simultaneously with the school reform of primarydasecondary schools
has gradually implemented the reform of higher ation in Slovakia. The re-
sult is transition to a three-stage system of higiteication. This resulted in the
need to modify the focus of the study programsyel as the contents of indi-
vidual subjects. There was a reduction of time islyo®r science but also tech-
nically oriented subjects.

As the study of science and technical orientedesibjat higher education
institution in the first and the second stage magua very well-prepared high
school graduates in science and technically orieatdjects, due to school re-
form is expected that requirement has not impleeteand is not implemented
at all. The reality is that high school graduateswith their knowledge of natu-
ral science and technical aimed subjects at theageerespectively lower than
average level. This is documented by the fact tiftchange the prom system
caused that students of vocational schools caralmgeate in mathematics and
physics as an optional fifth subject. As the knalgle of students in this field are
often inadequate, it is then very difficult to clsedhe appropriate pace and form
of teaching at universities.

In the teaching of subjects in newly certified tdag and non-teaching
study programs of the first and second level ohbigeducation with focus on
technology highlights the synthesis of theoretkabwledge and practical ex-
perience in the field. Supporting documents to dgntipe goals envisaged de-
pend primarily on scientific research for teachifige current study materials
are inconvenient and too broadly focused, while/ thie not oriented at a spe-
cific program of study, which is a part of the sdtjmatter, where is not ful-
filled the basic requirement of guarantors of naudg programs, simultane-
ously there are absent the research results frerash period.

On this basis, there is a need of creating newhteganaterials, the content
of which will be in accordance with the new studpgrams and will also be
modern and attractive way to present the latestvletge in the field. In addi-
tion, shall meet the latest requirements of thecational preparation of teaching
materials (implementation to the problematic takteaching, PISA tasks, more
experimental activities in teaching, etc.).

The basis for scientific research grant project KE@. 011UMB-4/2012
(duration of the project 01.01.2012 — 31.12.20ist)nainly the current state of
education science and technology subjects at higbot and university. We
consider it important in view of the unsatisfactstgte of educational materials,
to analyze this situation and find starting pototémprove the current situation.

The aim of the project submitters is thereforedteation of comprehensive
study materials, which are in line with the newgrtified learning programs at
Matej Bel University in Banska Bystrica and the figical University in Zvolen.

The main part of the project is the creation of twatlege textbooks with
multimedia DVD (assigned to textbooks). The contntextbooks will reflect
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the results of the regional education reform, dmal results of the reform of
higher education. Also in these books will be inttgd the latest results of re-
search areas, which the textbooks will be addressed

The first university textbook will be focused oreefrotechnics and elec-
tronics using PC, multimedia and simulation progaifhe second university
textbook will be focused on technical physics. ¢idition to the classical text-
books electronic textbooks will be created supplee® a number of multime-
dia attachments (pictures, graphs, simulationghieg self-tests, presentations,
qualitative and quantitative tasks, real experimetdmputer-aided experiments,
video-experiments, etc..), which will be determirfeddaily and external form
of study.

In addition to these university books there willdreated two scientific and
one monograph. One scientific monograph will beugsd on didactic teaching
physics to analyze the effectiveness of teachimg ghbject at universities of
technical orientation using modern teaching equigm&he second scientific
monograph will address the efficiency of heat tfanslepending on the surface
profiling of to heat of the exchange surfaces. Mgraph planned in the project
will deal with the thermometry in practical applicems and will follow up on
the monograph named Thermometry in industry (phbtisin 2010 in Zvolen)
and will serve as an additional study materialdontactless temperature meas-
urement.

Creating a learning material will be used for tleeas of science and tech-
nical focused subjects at newly certified learninggrams first and second cy-
cle of higher education. For illustration and thezd for this article we present
just some such:

— Teaching technical subjects — Master's degreestifulk and the part-time
study, FPV UMB B. Bystrica;

— Teaching of Technical Education — Bachelor's degheétime study, FPV
UMB B. Bystrica;

— Teaching of Physics — bachelor and master studiytjirhe study, FPV UMB
B. Bystrica;

— Wood Technology — Bachelor and the master studs;timae and the full-
time study, DF Zvolen;

— Ecotechnology — bachelor and master study, pag-tand the full-time
study, Technical University Zvolen.

For the university textbooks will be created muéoia programs that will
complement textbooks in electronic form. To crestd edit video experiments
will be used high quality digital video camera dable at the Department of
Physics, Electrical Engineering and Applied Mechanio Faculty of Wood
Sciences in Zvolen and the fully equipped editiogm available at the Faculty
of Natural Sciences UMB in Banska Bystrica. Theppration of real and by the
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computer support lab experiments and the measutemélh be carried out by
the above-mentioned work.

Solutionist team consists of knowledgeable academibo have several
years of experience in dealing with research ptsjsach as APVV, VEGA,
KEGA. Because the grant project is assigned td-H#wilty of Natural Sciences
UMB, research team consists of university acaderim® the faculty in the
number of six members (one professor, three assoprafessors and the two
assistant professors).

Department of techniques and technologies FPV UMéeu the leadership
of prof. Mgr. M. Duri§, CSc. has long been engaged in innovative oastiand
forms of teaching technical subjects at all lewdleducation, while members of
the department reached in this regard excellentts2Solutionist team from the
workplace is a guarantee of high quality and pitesalism of the project out-
puts on which they will cooperate. Abovementionemht complements academ-
ics from Wood Technology University in Zvolen inethotal number of seven
members (two associate professors and five assjataiessors).

Department of Physics, Electrical Engineering amplfed Mechanics at
DF TU in Zvolen under the leadership of doc. RNMIr.Gajtanskej, CSc. long-
term on applied research and achieved in this @ezellent results (doc. Ga-
jtanska won the Vice Prime Minister of Slovakia aviimhister of Education Sci-
ence and Technology in 2006). In addition appleskarch department in recent
years deals with innovative forms and methods énfigdd of physical education
at universities of technical orientation.

2. Application of information and communication tedinologies in vocational
subjects

From a teacher of Vocational subject, whether taughigh school or uni-
versity, is expected to have acquired a key comgetesnabling it to implement
the learning process with the support of informatemd communication tech-
nologies (ICT). Teacher whit adoption of computempetency, which can be
included in the information and computer literagge in educational work mod-
ern teaching tools (interactive whiteboard, non-swrcial educational soft-
ware), and self-made teaching tools using PowetPoasentation.

The inclusion and active application of whitebotwdhe educational proc-
ess in recent years has become commonplace e$pecidghe secondary school
and university schools, where the interactive winged purchased solutions in
various projects. As the interactive whiteboard #redr quality are quite differ-
ent from each other when they need to pay attemtidhe selection of such pa-
rameters that will be also as much as possible bgedachers as well as stu-
dents in the learning process.
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Multimediality of interactive whiteboard as a meafsnnovative change,
by its effectiveness is still a need for a stroreygt more important phenomenon
of our modern times and schools. Its contents arenabination of text, sound,
graphics, animation, video and film sequences blasdated interactivity itself
during the course of lesson. They are thus the snBancomprehensive educa-
tion in the broadest sense and meaning. Multimediaag means of efficient and
quality work at school and directly in teaching uiggs fulfillment of several
important criteria by the teacher:

- Average working knowledge of ICT,

- Knowledge of working with specific software and hpgtions that are used
in the subject,

— Creativity in preparation for the teaching unit,

— Likeability and teamwork,

— Looking for the latest trends in teaching,

— Transparency of its work.

Multimedia are therefore in a certain sense argmlepart of a progressive
trendy teacher. Therefore, schools that are irtegle® grow qualitatively are
required auditory map the current state of theif Eguipment and technology.
One of the ways to increase the credibility of #ohool is also an interactive
whiteboard and related new concepts of teachingratedactive communication
system. This equipment certainly raises the intene$ only of students for
a school or department, but also the awarenessgewfawn potential and quality
for professional growth. Speaking of interactiom &m interactive whiteboard,
respectively interactive environment, we mean cetety equipped classes or
classrooms whit necessary technology. These are:

— interactive whiteboard,

- projector,

- voting machine,

— laptops for learning,

- Interactive Systems (various accessories for ealgjest),
— visualizers,

- Internet.

The school environment in terms of the teachinpésperception of interac-
tion very important concept. It's active environmsgstem in interaction of
participants in the subject. Although the teacHay @ key position and is the
primary element in conjunction with the studenk® interactive effect is more
efficient if the role of teacher and student dursadving of interactive tasks will
be equal footing. Interaction can therefore be tstded as a stimulus of active
interaction, which partial result is a student ttj general verbal speech,
gained knowledge, skills, habits, and higher ledehttention associated with
motivation and self-presenting.
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In the subject of Electrotechnics is a variety afys and opportunities to
through various software’s and applications usgrave, streamline and make
the teaching more comfortable. Already a mere fearef data from your laptop
/ PC to the desktop of interactive whiteboard atgane's interest of student.
However, there are many of other new elementscdmraincrease the attention of
students and how to streamline the teaching. Stedmm be motivated to study
also through interaction in combination with theiwn creative work and sup-
port of complex ICT, respectively media with a widege of freely available or
commercial software. As already mentioned, the mostmon computer-aided
software application used by teachers is PowerPaimth has many features to
process a very broad range of subjects, themaitis, @n themes. As a sample pf
simply prepared topic in the subject of Electrotecs, respectively in thematic
units of Electricity in physics are “schematic syt of electrical circuit”.
Topic is processed into a set of images that ane tiepending on operational
demonstration of any brand, whether electrical pagpends on the hyperlink
either to additional informative text or image, audr video sequence, but also
to verify the theoretical knowledge gained throdwgaching self-test in interac-
tive environment.

Symbols of Bulb
electrical circuits

1|

SO TEST

QuestMtion. 2

Symbol of bulb Which symbol of
(light source) is: schematic electrical circuit
is an electrical article?
fam - 1
—— | 1"k
J] [
WO ®®

[a] i

Figure 1. Snapshots of interactive presentations ia hyperlink
New phenomenons in the interactive environmentpaogram equipments

with direct focus on interactive whiteboard, andgtcreate an interaction be-
tween the teachers and student through the congaidplications such as Ac-
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tivinspire, Flow! Works, but also other programs:;, ¥hich were in the present
processed numbers of thematic interactive teackopics for each subject.
However, each teacher has his own idea about $8®he because he must take
the main focus on the composition of the class lwihie is already pretty well
known. So it's important to prepare for the studéfthilor-made” educational
learning objectives, to adapt the curriculum mushpessible to create the re-
versible ideals of teacher and student. Therefmehter has the opportunity and
space to fully use the software and technical egeig, which the school dis-
poses (Figure 2, demonstration of interactive liegrthrough the workbook in
Activinspire software application).
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Figure 2. Shots workbook to repeat the curriculum

One way to verify the students' knowledge during jpinase of the lesson is
opportunity of interactive voting using the votidgvice (Figure 3), which in
a short time evaluate the success or failure of&titn.
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Figure 3. Testing and voting equipment knowledge
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Teacher of vocational subject, which has acquireshputer competence
and is therefore even after teaching content o$yllabus sufficiently adept, has
many options in his vocational subject to develapils in technical and crea-
tive thinking. An integral part of teaching by ssmbsal teacher is also using
those activating teaching methods and conceptsaohing that create conditions
for the development of creativity of students theiwss.

If the teacher is creative and thinking he’s logkfor a way to convey stu-
dents information regarding the content of theiculum in the vocational sub-
ject by interesting and attractive way, which malsb be appropriate to students
age students. One of the possibilities is alsormméeliation of the curriculum
through a presentation software PowerPoint. Thigiiam allows the teacher to
use a variety of templates, animations and inggiideo sequences, use a vari-
ety of simulations, hyperlinks and other offerstthgogram has. If created pres-
entation teacher properly combines with differeisiges of a selected type of
teaching unit, with appropriate teaching methodsampliance with the specific
principles of teaching, then the pupils' interesthie content of the curriculum in
vocational subject will be large.

Assessment of student performance in vocationgesulss currently paid
considerable attention. The effort of the teactheutd be rating the student not
only for the standard output — verbal answer efpreethe whiteboard, or an
evaluation of the written work, but as often asgilae to evaluate the student by
teachers verbal rating but also student shouldabeg his self of his own per-
formance. There are other possibilities, where estugerformance evaluates
another student while a final evaluation and tressification of student per-
formance realizes the teacher of Vocational subject

An integral part of the learning process in assgstie pupil performance
in vocational subjects is the feedback to the teaels well as for the pupil. For
teacher is necessary the information, how studentierstood the explained
subject matter and if the applied procedures antheds were used were cor-
rectly. For the student is feedback necessary,usece he understood the sub-
ject matter and subject matter intrigued him, hévaly participates in the learn-
ing process that plans, organizes and directseteher.

Recently, is increasingly emerging the opinion ttet on the lesson stu-
dents should work independently, to be active amehewere able evaluate
themselves individually, to see the extent to whiedy understand the subject
matter. One of the possibilities teachers to alkiadents how gain like this
feedback is that the discussed subject matter gsesein the form of presenta-
tion in PowerPoint a presentation application, mdrtvhich will be designed
educational self-test. Didactic self-test shouldeha hyperlink to the individual
slides which contain curriculum and given the infation. Basically the point is
that the student on its own pace tested to whanékte managed to understand
discussed subject matter. A student answers aigudsiat has three or four
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offered answers. If the student answers incorrgtily hyperlink gets to part of
presentation, where the subject matter is prepdred.pupil is trying again to
understand the curriculum and through the buttogdie back into the environ-
ment to the issue and trying to choose the coaesiver, which it also moves to
the next question of the subject matter. In thiy wee student test himself to
how well he understood the explained curriculum.

This way designed didactic self-test can teach&famfational subject apply
in any of the phases of a teaching unit (eg. fugihgse, diagnostic phase),
therefore directly in teaching, or the teacher slaare the didactic self-test pres-
entation to students on the website of the schd@revstudents can through the
code open the page so the students can test tienlddge also at home, under
the conditions that the student has the abilitydionect to the internet at home.

In another part of the paper we present a previetieopresentation on the
theme of electrical circuit with the proposed diitaself-test (Figure 4). The
topic is discussed in thematic unit electric cutrienthe first year at Secondary
School in the subject Electrotechnics in field tidy Electrical Engineering.
The topic is also part of Electrotechnics themeicivhs classified as the com-
pulsory subjects in the curriculum in the newlytdied teacher (FPV UMB)
and non-instructional study (DF TU in Zvolen).

Elekinicky obvod
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Figure 4. Example of an interactive presentation vih self-test
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3. Experimental researchfor verifying the effectivenesf interactive action

The aim of experimental research is to find out vkiad of impact has the
usage of interactive environment, interactive pnes@ns and demonstrative
workbooks on the level of knowledge and skills opjts and students in the
subject of Electrical Engineering. Attention wik Ipaid to knowledge and skills
in the first three levels of the Niemierko's taxomp of educational objectives.
In order to meet the goals of research, it is resrgsto formulate the main and
working hypothesis with regard to the issues exanhin

The main hypothesis is formulated as a assumptianthe teaching of se-
lected topics from Electrical Engineering usinggemrgation of selected topics in
an interactive environment via ICT and whiteboaiitl significantly affect the
level of knowledge and skills of students at techhgschools and universities in
the first three areas of Niemierko's taxonomy (rerhering, understanding,
specific transfer). To be able to confirm or reftite main initial hypothesis, we
formulated the following working hypotheses:

H1: Pupils or students of the experimental groupvirich the subject of
Electrical Engineering is taught with ICT and whibard at the end of the ex-
perimental teaching will statistically reach bettesults in terms of remember-
ing than students taught in the control group #nattraditionally taught without
presentations, demonstrative workbooks and inteeabbards.

H2: Pupils or students of the experimental groupvirich the subject of
Electrical Engineering is taught with ICT and wbit@rd will reach at the end of
the experimental teaching statistically better itesin terms of understanding
than students taught in the control group thatteaditionally taught without
presentations, demonstrations workbooks and irtteealsoards.

H3: Pupils or students of the experimental groupvhiich the subject of
Electrical Engineering is taught with ICT and wbit@rd will reach at the end of
the experimental teaching statistically better itesn terms of specific transfer
than students in the control group that are trawditily taught without presenta-
tions, demonstrations workbooks and interactive dma

The main group, suitable for our research will hedents of first year at
technical schools and students of first year atesited masters degree pro-
grams at universities. The research sample wilsisbrof 100 to 120 pupils and
students from Bansk& Bystrica. To be able to objelgt determine whether the
proposed teaching will have an impact on the lefétnowledge and skills of
pupils and students, the sample is divided into gnaups: control and experi-
mental. We split the groups according to the resaft entrance tests, so the
group with poorer results will be determined as é¢ix@erimental. In order to
achieve the objectives and to verify hypothesesprmposed the following re-
search methods and techniques of experimentalrdsea
— literary method, the method of content analysigpeflagogical documents

natural pedagogical experiment — the main methaods#arch,
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— non-standardized educational test to verify hypsesgH1, H2),

- non-standardized practical test to verify the higpets (H3),

- statistical methods, test criteria and procedupeshie processing of research
results.

Results of the initial didactic test will be evated and the level of knowl-
edge of pupils and students of 1st and 2nd grolipbeistatistically compared
by double choice Wilcoxon t-test. All observed andasured results of the out-
put tests will be quantitatively and qualitativglyoceeded and evaluated by
statistical methods via MS EXEL and by using spemd statistical system
SPSS BASE 13.0. The program’s basic version calhtommon, widely used
descriptive statistics (median, mode, quartileghietic, geometric and har-
monic mean, variance, standard deviation, confiddntervals for the mean),
and many other special descriptive statistics.

The results obtained from didactic tests will begassed in tables and
graphs. SPSS system facilitates data analysisghrgtaphical outputs creating
a wide variety of available diagrams (eg boxplastdgrams, 2D and 3D scat-
terplots, normal plots, QQ plot graphs) and fortésting of divisions a series of
tests are available (Kolmogorov-Smirnovov testli¢fibrsov and Shapiro-Wilks
test, etc.).

Conclusions and recommendations for teaching excti
a) Publication of research results in scientific jalsnand conference proceed-

ings,

b) To encourage teachers’ creativity, qualitative gigvefficiency and collabo-
ration,

c) Design and create own simple interactive presemtstand simple demon-
stration workbooks in order to improve the effiggrand the knowledge of
technical school pupils and university studentdhi@ subject of Electrical
Engineering.

Conclusion

The application of ICT by teachers of training g®s in high school or uni-
versity is now one of the basic conditions to innpdmt teaching which is illus-
trative, reasonable and understandable for studants must also submit up-
dated information so that the lesson become mert@eatnl motivational. Only
in this way, it is possible for pupils and studetttsunderstand the taught cur-
riculum. If the teacher is able to combine his tiweaapproach to teaching with
appropriate information and communication techni@egthen the success in
teaching and students knowledge attending vocdtsuigect should occur as
soon as possible. The answers will be given byfdndncoming experimental
research.
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Abstract

New trends in education are one of the prioritiesach educational institu-
tion. Quality, technical equipment of schools, kitedgeable educators, but
above all the effort of leadership, whether the ag@ment to generate qualita-
tive and innovative environment for teachers angilppis a guarantee of higher
levels of education and subsequently, to educatidarmation-communication
technologies (ICT) are increasingly becoming a pariot only the General, but
also for vocational education. New technology, cotap technology and soft-
ware are intended to help in improving the leveti&ative abilities of teachers
and students, which is the output of the qualieagvowth of the pupil, and then
the society. The contribution demonstrates sewsegls of using ICT and the
associated interaction during class of Electrotashnsing whiteboard, presen-
tation or demonstration workbook. Efficiency andliy of this teaching hours,
is then compared with the traditional teaching. Thk&evant contribution is
a stimulus to creativity of teachers and educatizovide students the highest
possible quality of education that schools provide.

Key words: project KEGA, interaction, interactive board, htfpesis, presenta-

tion, creativity, electronics, demonstration workpnon-standardized didactic
test.
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