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Abstract: This paper brings some practical experimental rissof our research whose aim was to
elaborate a system of teaching technical and natsuhjects and a “know how” of its using which
would enable us to visualize more illustrativelyngoprocesses that cannot be visualized through the
traditional means of visualization.
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K ZVYSOVANIU EFEKTIVNOSTI VYU COVANIA TECHNICKYCH
A PRIRODOVEDNYCH PREDMETOV POMOCOU APLIKACIE
JAVA APPLETOV II. (EXPERIMENTALNY VYSKUM)

Resumé: Prispevok prinaSa pragmatické vysledky experimeaté@d vyskumu realizovaného vo
vywbe technickych a prirodovednych predmetov, ktod&om bolo porovnaefektivnos systémov
vywovania kreovanych na platforme trédiych a pditacom podporovanych vizualizaych
platforiem.

Klaéové slovapocitac, vywba technickych a prirodovednych predmetov.

Introduction, Basic Notions selected thematic sections in teaching
The arrival of computer technology hagqpedagogical) faculties) was also experimentally
offered unprecedented opportunities for theerified.
application of computer simulation and The method of pedagogical experiment was
animation in the teaching process. It has raisetsed to comparthe two teaching systems in the
our awareness of the necessity of a new qualigxperimental group (the NIESVA system) and
platform creation for visualisation of objectsthe control group (traditional teaching system).
processes and phenomena in teaching techniddle principle of the pedagogical experiment is
subjects. demonstrated in Fig. 1. The concrete teaching
system (the lift operation control) is
1. Empirical Research Conducted into Java demonstrated in Fig. 1.
Applets Application in Teaching Process The main aim of the experimentalresearch
(Experimental verification of their didactic was to investigate the possibilities of the
effectiveness in  the

conditions of real school) Common Features

We made a database ¢ : — :
Java applets that served ¢ In both the experimental and control groups an identical
a platform for the creation technical object, phenomenon, or process were visualised
ot bellews  DifferentFeatures
innovative teaching — — : _
systemcalled NIESVA. It The control group The experimental group
Was . quIQned .fOI’ - a traditional technique of — an experimental technique
visualisation  of teaChmg visualisation using static of visualisation by means of
processes and phenomer pictures in a textbook, a Java applet using
through applets. In the transparencies computer animation and
process of our research th (an overhead projector) simulation
NIESVA system (in the (an LCD projector)
form of concrete models
designed for teachinc Fig. 1: The principle of the pedagogical experiment
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NIESVA system application in order to increaseutput didactic test - the taxonomies of

the effectiveness of the teaching process. Niemierko.) compared with the students thought
in a traditional manner.

1.1 Initial Hypothesis of the Research We present only the central subhypotheses in

H. The initial hypothesis: the proposed the cognitive area here.

experimental teaching system (hereinafter The effectiveness of thIESVA application
NIESVA) will be more effective than thein the natural and technical teaching process
traditional teaching system. In order to be able tat (teachers) faculties was verified during a
conduct successful quantitative and qualitativeontinuous series of long-term empirical research
verification we divided the initial hypothesis intoin 1993 — 2005.

the following subhypotheses: In the process of our research floelowing

H1 The cognitive learning performance (themethods (the method of pedagogical
results of the output didactic test) of the studeninvestigation and psychological-pedagogical
thought by means of NIESVA will be better tharmethod) were used:

of those thought traditionally. 1/ the pedagogical experiment- the main
H2 At the end of the experimental period thenethod, a two-group model of the experiment (an
students thought by means of NIESVA willexperimental and a control group) conducted
achieve better or the same level of memorgynchronously and simultaneously; @idactic
performance in comparison with the studentsests 3/ the questionnaire method 4/ the
thought in a traditional way (in the subtest N1 ofnethod of dialogue 5/ the method of
the output didactic - test the learning taxonomiesbservationy 6/ the statistical methods of

of Niemierko.). research data analysis.

H3 At the end of the experimental period the

students thought by means of NIESVA will1.2 The Major Experimental Research
achieve better or the same level in knowledganalyses Findings

comprehension (in the subtest N2 of the output The statistical interpretation of the research
didactic test - the learning taxonomies ohnalyses findings is concise as the graphs are
Niemierko) compared with the students thoughéxplicatory enough. They include the digital data
in a traditional way. related the values in question as well as the basic
H4 At the end of the experimental period theharacteristics of the statistical ensembles
students thought by means of NIESVA willarranged into the tables. As we find them
achieve better or the same performance in thfficiently descriptive we do not provide any
knowledge application (in the subtest N3 of thedditional verbal explanations.

Graph G.1.1 — Frequency distribution of learners’ p  erformances achieved in the final didactic test
within the pedagogic experiment
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Graph G.1.2 — Distributive function of learners’ (scores) achi eved in the final didactic test within
the pedagogic experiment
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1.2.1 Some results of the structural statistical alysis on the level of subtests system created
on the basis of Niemierko taxonomy levels of teaciy

Graph G.2.1 — Frequency distribution of learners’ p erformances achieved in subtest N1

(remembering) of the final didactic test within the pedagogic experiment
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Graph G.2.2 — Distributive function of learners sc

ores achieved in subtest N1 (remembering) of the

final didactic test within the pedagogic experiment
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Graph G.3.1 — Frequency distribution of learners’ p  erformances achieved in subtest N2
(comprehension) of the final didactic test within t he pedagogic experiment
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Graph G.3.2 — Distributive function of learners’ sc  ores achieved in subtest N2 (comprehension) of
the final didactic test within the pedagogic experi ment
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1.2.2 Some results of the structural statistical alysis on the level of the system of subtests
created on the basis of particular teaching topics

Graph G.4.1 — Frequency distribution of learners’ p  erformances achieved in subtest N3 (application)
of the final didactic test within the pedagogic exp eriment
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Graph G.4.2 — Distributive function of learners’ sc  ores achieved in subtest N3 (application) of the
final didactic test within the pedagogic experiment
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Graph 5.1 — Frequency distribution of students per formances achieved in thematically focused
subtest T1 of the final didactic test within the pe dagogic experiment
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Graph 5.2 — Distributive function of lerners’ scor

focused subtest T1of the final didactic test within

es performances achieved in the thematically

the pedagogic experiment
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1.2.3 Some results of the structural statistical alysis on the level of system of subtests
created on the basis of particular tasks in the fial didactic test

G.8 — Graph of solution successfulness of the parti

cular tasks of the final didactic test (within the

pedagogic experiment) by the experimental and contr ol group
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G.10 — Comparison of solution successfulness of the particular thematically focused subtests by
the experimental and control group in the final did actic test within the pedagogic experiment
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1.2.4 Some results of the quartile and cluster statical analysis
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1.3 The Interpretation of the Major In addition, the NIESVA system was
Experimental Research Analyses Findings regarded as much more attractive and
The overall analysis of the applicationof motivating than the traditional one by the
the present innovative teaching system utilisingarticipants of the research. What is more, the
computer animation and simulation of naturagéxperiment students said that they were looking
and technical processes and phenomena fyrward to being taught by meansMiESVA.
means of Java applets proves the good The research findings confirmed that the
_perspe(_:tives of the_ introduction  of .the\]ava applet application in teaching in
innovative system into school practicénatural and technical subjects is of great
Moreover, it proves the system to become gqactic importance. It broadens the horizon

valuable tool for increasing the effectiveness o(gf visualization, application, didactiand
the teaching of faculty teachers. Furthermore, 'tducational po’ssibilities Wh’iCh cannot be

provides evidence to be a helpful means fOF : o :
achieving positive qualitative changes i{nade available by traditional techniques of

students’ knowledge structure. The mosyisualization —of objects, processes and
encouraging is the fact that the preser@henomena in the teaching process.
innovative system can be introduced into the

teaching process without any radicaReferences
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