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COMPUTER GRAPHICS AND HOW THINGS WORK
IN WORLD AROUND US

Milan BERNAT — Rendta BERNATOVA

Abstract: The paper reports the aspects related to Java applets creation and their application in
teaching technical and natural subjects. The authors of the paper also present the Java applets he
himself created and applied in the natural and technical teaching process. At the same time he
emphasises the irreplaceability of didactic and professional mastership of a teacher in the teaching
process using Java applet programs.
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POCITACOVA GRAFIKA A AKO FUNGUJU VECI VO SVETE OKOLO NAS

Resumeé: Prispevok prezentuje zakladné aspekty tvorby Java appletov a Flash animacii a ich aplikaciu
vo vyucbe prirodovednych a technickych predmetov. Autori v prispevku prezentuju aj vlastn tvorbu
appletov, ktoru aplikovali vo vyucbe technickych a prirodovednych predmetov a ktora umoziuje
prezentovat’ didaktické i odborné majstrovstvo vyucujiceho.

KPucéové slova: pocitac, vyucba technickych a prirodovednych predmetov

1 Research Objectives 2 Set of Selected Applets Designed for
The main goal of our research was to create Thematic Teaching in Natural and Technical

Java applets for improving natural and technical  Subjects

subject teaching. Our objective was not only to On the contrary, the visualisation by means of

create an innovative system of teaching natural a computer model may be improved by a

and technical subject but also to verify it in the practical and real attribute that is contained in a

conditions of real school. textbook or a model construction kit but not in an
For this purpose we created over two hundred  computer model.
Java applets in the Java environment. The applets The created collection of computer models

were created, i.e. the individual static pictures was called: The world of natural and technical
and figures from the traditional printed text books  sciences (of younger pupils) in computer models
or schemes included in the instructions for use in  (educational =~ models designed for teaching
pupils’ model construction kits (mechanoes) were  natural sciences, technical work and essentials of
animated (or simulated). ecological education at the first level of primary
Moreover, on one of the applets we schools). In order to strengthen the didactic
demonstrated the technique of the applet creation  application of the computer model the names of
and its didactic application. The creation the individual computer models begin with the
principles, strategies and tactics of the other words. The individual applets of the packet start
applets are analogical. In general, the key point with the following words: How does it
of the application of visualization may be work/function? or Do you know why/Do you
articulated as follows: those phenomena, know how...? How does the human body work?
processes and objects that can be visualized ina Do you know your digestive system? Do you
traditional, it means static way (a picture or a know how it works? Do you know how your
figure in a textbook, a plastic model or other heart works? Do you know how the respiratory
three-dimensional models such as a model and circulatory systems work? Do you know how
construction Kit, etc.) are to be visualized the musculoskeletal system works? Do you know
traditionally. Those phenomena, processes and how the nervous system works? Do you know
objects which go beyond the possibilities of the  how the endocrine system works? What do you
traditional and conventional ways of visualization ~ know about human reproduction? How does the
are to be realized by means of Java applets reflex arch work? How does the sense of sight
(‘enlargement of a hand of knowledge”). work? How does the sense of smell work? How
does the sense of touch work? How do we affect
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the environment? How does the hydrological
cycle work? How does the nitrogen cycle in the
nature work? How does the nitrogen cycle in the
nature work? How does the feeding network in
the nature work? How to produce electricity in
nuclear power? How is electricity produced from
hydropower? How to produce electricity in
thermal power plants? How does the wiring for
lighting in the living room chandelier? How does
the wiring for the lighting of a long hallway?
How does the wiring for lighting stairs? What is
the principled nature of wiring a house? How
does iron in the household? How does instant
water heater? How does an electric boiler (water
heater)? How does the electric refrigerator? How
does the kettle? How does a traditional stairway
light switch in the projects? How does the driving
electric? How does the trolley drive? How does
the battery charger? How does the "audion™
(audio amplifier)? How does the amplifier
(sound) for guitar? How does "bug" ("spy")?
How does the intercom (speakerphone between
rooms)? How does the "electronic babysitter"
("singing potty")? How does Domophons (home
phone? How does "amplifier for hearing aids?"
How does "optical telephone"? How does
"Optical Network? How does a conventional
"wired" phone? What is the principled nature of
the activities one-amp? What is the essence of
principled action and two multi-stage amplifier?
How does an electronic thermometer to measure
the temperature of the human body? How does
personal electronic weight? How does the
electronic scale in store? How does an electronic
gauge for measuring blood pressure? How does
electronic barometer (measuring pressure)? How

does an electronic hygrometer (air)? What is the
operating principle CD player? What is the
operating principle CD recorder? What is the
principled nature of AD converter work? What is
the essence of principled action DA converter?
How does electronic advertising lights? How
does light "flashing" the Christmas tree? How
does the flashing rear lights on your bike? How
does the electronic lock on the code? How does
the automatic ticketing on public transport? How
does the vending machine? How does the
electronic control operation of traffic lights at the
crossroads? How do electronic digital timer?
How does the alarm clock? How does the
electronic timing for the athletic oval? How does
automatic mail sorter at the post office? How
does an electronic speedometer on the bike? How
does the electronic counting money in the bank?
How does the timer for switching on and off
electrical appliances? How does automatic
dishwasher? How does the washing machine?
How does automatic washing machine ? What is
the essence of principled action "steps chain™?
How does electronic siren? How do electronic
organ? How does the bell with the melody? How
does an electronic metronome? How does the
connection from the mobile network? How does
the electronic digital control panel? How does an
electronic calculator? How does using an
electronic cash register barcode scanner in the
store? How does e-assessment in the play
"arrow"? How does the arithmetic logic unit of
the computer? How does the counting adder for
two binary numbers? How does a
microprocessor?

Fig 1: The applet - Do you know the activity of the human heart?

Pozna3 €innost’ srdca?

Do you know the
activity of the heart?
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Fig 2: The applet - Understand why the aternate phases of The Moon?

sising - « T P Dorastajici kosak
e Rozumie§ preco sa striedaju fazy Mesiaca ? :
Rozumies preco sa

&
- B.»

striedaju fazy Mesiaca ? )

-

Created by
R. Bernatova

Understand why the alternate
phases of the Moon ?

Fig 3: The applet - Do you know the activity of the digestive tract in humans?

Poznas Cinnost’ traviacej sustavy?
Do you know the activity of the
digestive tract in humans?

o

Chces vediet’ preco sa striedaji ro¢né obdobia ?

Vies, preco sa striedaji roéné obdobia? teplota
T . . na
Want to know why they is a rotation Slovensku

of day and night?

Created by
R. Bernitova

Na Slovensku je
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Fig 5: The applet - How does the electronic digital stopwatch work?

Chces vediet’ ? fAKo FUNGUJU DIGITALNE HODINY ?T‘l

Ako funguju elektronické digitalne stopky? I
How does the electronic digital I

stopwatch work?

| Created
I M. Bernat I
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Fig 6: The applet - How does the electronical bath scales work?
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Fig 7: The applet - How does the
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Ako funguje automat na X
otvaranie garazovych dveri ???

zdroj svetla

Fig 8: The applet — How does the automatic garage door openers
[
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Fig 9: The applet — How does control the transport of bulk materials?

Chces vediet’ ?

Ako funguje ovladanie preprava
sypkych materiiloy ?

2119,

Created Milan Bernat

3 Research sample

The research sample consisted of 118 pupils
of the 4th grade from the five primary schools of
the eastern region. Pupils of the 4th grade
forming a research sample were on the basis of
results achieved in the input didactic tests divided
into experimental and control group. 58 pupils
were placed in the experimental group and 60
pupils in the control group. Pedagogical
experiment was carried out from January to June
2011. In the experimental group, there was
applied the
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computer supported curriculum of the natural
sciences (using the computer visualization of the
system of the logical structure of curriculum) and
in the control group, there was education carried
out without computer support (using traditional
way of teaching).The comparison of results
showed that pupils of experimental group
achieved in the continuous didactic test from the
natural science for the 4th grade of 70,05 %
success in solving, pupils of control group of
60,22% (see Graph 1).
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Graph 1 Percentage of successful solution of the continuous didactic test by experimental and control

group
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