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Most remote schools in Kyrgyzstan can’t provide efficiently physics experiments
due to lack of proper laboratory facilities. Graphically modelling and simulating
Physics laws and concepts will help students understand profoundly physics and
improve their modelling and simulating skills. In this current article is considered the
modelling physics laws of mechanics, electricity and optics. It will help students to
analyse processes occurring during implementation of these laws. Creating virtual
laboratories on physics for remote schools in Kyrgyzstan will be able to provide
economically cheap methods of teaching and it gives opportunity for remote school
students to learn physics profoundly.
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Introduction

Teaching is art. Pupils’ engagement to the class belongs to teachers’ creativity
and experience. Especially science teachers need more then explanation the scientific
concepts and laws. They need to show students experiments and use demonstration
tools to help students to understand science better. According to OECD (Organization
for Economic Co-operation and Development) performance in science of students in
Kyrgyz Republic is very low. Kyrgyz students took 62" place among 65 participant
countries [5]. They checked the performance of students in writing, reading,
mathematics, and science. The poorest results of Kyrgyz students were in
mathematics and science. This is because of lack of qualified teachers and lack of
proper laboratory facilities in science, especially in physics, chemistry and biology.
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There are many reasons which bring education of Kyrgyzstan to these results.
The main reason that there are not enough qualified teachers is low salary, because of
that, young graduates do not want to work at schools, they choose other jobs with
higher salary. The second reason that there are not enough books and laboratory
facilities in science at remote schools. The last but not least reason is economic
condition of Kyrgyz Republic, and many student of remote schools work in fields to
help their parents, mostly this is the only resource of their income.

Many remote schools now have computer classes due to the government
program of supplying all schools with computers. Economically electronic
demonstrative tools, simulation and virtual laboratories would be the best solution of
remote school problems because you do not need to buy expansive laboratory
equipments. Simulating science will improve efficiency of teaching science and
improve science achievements of students. For example teaching physics by
simulating physics concepts and laws will give more opportunities for students to
understand better by visualising and intuitively feeling how these physics concepts
and laws work and learn simulation techniques at that.

Providing Physics books with simulation samples of physics laws and concepts
will be extra resources for pupils to learn. In this sample we will try to use Proof
Animation Program to simulate two Physics concepts and laws in Mechanics, and
Electricity.

Problem Formulation

Simulation of Physics laws and concepts by students will give them opportunity
to profound their knowledge in Physics, and improve their computer simulation
skills. Here we will simulate two problems and laws of two branches of Physics, and
they are divided into two groups: mechanics, and electricity.

First group consist of the animation of simple pendulum, and behaviour of that
pendulum on the surface of earth and the moon. The first animated problem is:

How many times period of pendulum on the earth is greater than on the moon?

Free fall acceleration: g..,.4 = 9-8 5, Gomoon = 1.62 3, L =02 m.

Second group consist of animation of simple circuit. Second animated problem
is:

A curtain light bulb draws a current of 0.1 A when a battery 1.5 V is connected
across it. What is the resistance of the light bulb?

We will simulate these two physics problems in two dimensions with Proof
Animation P5 student version, because it will be very good for school students to
start learning simulation in two dimensions. Simulation will help students who are
have weaker mathematical background [2].

Virtual animation now gives us opportunities to do physical experiments
economically cheap and ecologically safe. Now nuclear scientists use supercomputers
to do nuclear reaction experiments. [3].
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In countries like Kyrgyzstan students do not interested in science not only
because of economic condition but also they do not have access to high technology
educations. School children are always happy to see animated movies so animated
experiments also will be attractive to them, and doing those animated experiment by
themselves will improve their achievements not only in physics but in computer
science too.

Problem Solution

During the class teacher may use the simulation as demonstration tool. After
providing a new theme to the students, teacher can give task to solve some problems
shown bellow.

Pendulum problem

How many times period of pendulum on the earth is greater than on the moon?

Free fall acceleration: g,,,., = 9.8 = =162 3, L=02m

2 2 H?‘J‘lﬂﬂ?‘!

Solution formula:
~
— L

Answer:
T =0.88 5T =225

earth — moon

Period of pendulum on the Earth is 2.45 times faster than on the Moon.

When students solve the problem teacher will give task to create animation of
pendulum problem. Sample is in Figure 1. Here the steps how this animation was
created.

1) Created Layout file. It was saved as Simple Pendulum.lay

2)In draw mode was drawn the rigid support bodies on which pendulum is
suspended.

3) In class mode created Pendulum, and it was named as class1 stringl

4)Back in draw mode used “place layout object” button to add two object
classes (string2, string3) which had been created for two pendulums in class mode.

5) Bitmap pictures of the Earth and the Moon was added by “insert a bitmap
picture button”.

6) Animation was saved again.

7) Created stream of commands for this animation. It should be created by
Notepad or WordPad text editing programs. Stream of commands of this animation is
shown below.

8) By using “Draw Static Text” button were written texts in animation.
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Student P5 12 File: CAWalverine\P9\Exercise\Palland Paper Animations\simple_pendulum.lay
File Mode View Fun path Setup Help

S8 @EERlLY 4]

2=9.8 m/s"2 g=1.62 m/s"2

Period of pendulum on the Earth is 2.45 times faster than on the Moon.

Figure 1. Create animation of pendulum problem

To move everything which was created in class mode and draw mode it is used
the Trace Stream Commands. There are more than 40 commands. In current
animation we can use only 3 commands: time, place on, and rotate. Here below is
shown some part of Trace Stream Command of simple pendulum animation.

time 5

rotate string2 30 time 7 step 5

rotate string3 30 time 17 step 3

time 12

rotate string2 -60 time 14 step 5

time 22

rotate string3 -60 time 34 step 3

Time command is used to define when objects must move or when to
implement other commands during animation. As you can see in above at time 5 class
object string?2 starts to move right side to the angle 30 degrees, speed is 7, and it will
take 5 steps. Without using steps you will not be able to see smooth movement, it will
jump from original position to the angle 30 degrees.

Place ... on command is used to place created objects in definite place of the
animation or place created objects on paths. In current animation we used this
command to place all class objects into animation.

Rotate command is used to rotate objects. We can define the speed of rotation
too. In a saple you can see that in trace stream command are used positive and
negative angles. These positive and negative signs are used to rotate the pendulum to
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the right (when angle is positive) and to the left (whet it is negative. Thus pendulum
oscillates in animation.

Building a simple circuit

A simple circuit contain energy source (e.g. battery cell), energy consuming unit
(e.g. light bulb), switch and connecting wires. After introducing pupils with those
elements of circuit and Ohm’s law, teacher can show an animated version of a simple
circuit. It will help pupils visualise and better understand those elements of circuit.
Summarising the lesson when they solving simple circuit problems. Teacher can ask
pupil to make an animation of the problem. Here below shown the sample of such
problem with animation Figure 2.

A curtain light bulb draws a current of 0.1 A when a battery 1.5 V is connected
across it. What is the resistance of the light bulb?

15V

Solution: R =2 (2) z =Y =150
14

11.90 0+0(|0+0 (0)% @59/59

u

15V
wire
=01A

switch

Figure 2. Animation of simple circuit problems

While demonstrating this animation pupils can get information about electrical
circuits and Ohm’s law. Here the steps how this animation was created.

1. Layout file was saved as “Simple_ Circuit.lay”

2.In class mode were created the lamp which is shining saved as “classl
lamp1”, also created lamp which is off and saved as “class2 lampoffl, “class3
electron”, and class4 switch

3. In draw mode these classes were added as object classes by the button “place
layout object”.

4. Battery was drawn in draw mode.
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5. All objects were connected with straight lines which represent connecting
wires.

6. The path for electrons was drawn in draw mode and in path mode was given
to this path the directions and speed.

7. By the button in draw mode “draw static texts” were added all texts.

8. Created stream of commands for this animation. It should be created by
Notepad or WordPad text editing programs. Stream of commands of this animation is
shown below.

In Trace Stream Command of Simple Circuit animation are used time create,
destroy, and rotate, place...on at commands. Here below is shown sample of these
commands in current animation.

Destroy command is used to remove objects from animation.

Create command is used to create all objects which were drawn in class mode,
and also to get back all destroyed objects.

Place...on at command is same as Place...on, except there we use preposition
at. If at is included, the Object is placed offset units beyond the beginning of the first
segment of the Path [7]. For example in our case electron3 is placed on epath starting
50 linier units beyond the beginning of the first segment.

create class3 electron4

destroy electron10

rotate switchl 30 time 5 step 5

place electron3 on epath at 50

time 110

end

During the animation shining lamp will be destroyed by destroy command and
substituted with lamp which is turned off. In animation it indicates that when switch
is off, lamp will be turned off. Electrons will be destroyed also which indicates that
electrical current stopped.

When the switch is on in animation, we will use create command to get back all
destroyed class objects. Of course lamp which is turned off will be substituted with
shining lamp. Electrons will start to flow through wire again.

Rotate command in current animation is used to turn the switch on and off.

All Trace Stream Commands should be terminated by the END command.

Building Presentation

Teaching physics laws with animation will be easier if these all animation are
collected in one presentation. So presenter during the presentation will not reload the
program after presenting each law. The presentations can be built as linear or
hierarchical. Linear presentation is very simple. It has only simple ordered list of
commands [7]. Each command is executed once, in sequence, unless a user
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intervenes. In hierarchical presentations, commands are organized as groups, with
optional subgroups, allowing the user to quickly navigate through a presentation [7].
Here below is shown the trace of command for building linier presentation of our
animations.

group Physics Animation

item simple pendulum

run dissolve simple pendulum
item Simple Circuit and Ohm's law
run dissolve simple_circuit
endgroup

end

While building presentation of animations as demonstration tool the teacher can
add text slides too. All slides have to be prepared by Microsoft Word, and it must be
saved in RTF format. Presentation trace commands stream have to be written by
Word Pad or Note Pad text editing programs, and must be saved as text only.

Conclusion

These animations could be used by teachers to demonstrate Physics laws and to
raise school pupils’ interest in science. These animations are very easy to make
because there were used only basic commands and figures. Learning how to animate
will also be very interesting for school children. So learning will be fun for them.
That is exactly what we need while teaching students. Simulation can be very useful
during solving the problems in Physics. Before solving the problems students can
animate the problem which will help to understand the problem profoundly. At last
but not least virtual science laboratories will be economically best solution to
countries like Kyrgyzstan. But most important thing is delivering science to students
properly and more interesting. In the future it will be very good to prepare animation
for physics school textbooks for teacher and pupils.
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JEMOHCTPAIIMHI IHCTPYMEHTHU AHIMOBAHHUX KJIACIB /)11 YPOKIB
®I3UKU SAK IHHOBAIISA JJ1S NIIABUILIEHHSA AKOCTI OCBITHU Y BIJJAJIEHUX
HIKOJIAX KUPTU3CTAHY
PiBeTpis PoGepro
PhD, npoghecop,

Yuisepcumem ['enyi, Imanis;
3anpowenuii npogecop,

Mockoscvkuii deporcasnuti mexniunui ynigepcumem im. M. E. Baymana,

Pociticoka @edepayis
OmypoexoB Capaap0ek AnamMkaJiiioBuy
acnipanm, 8uxkiaday Kageopu enepeo-pizuxa
Tanacvkuti oepocasnuil ynisepcumem, Kupeuzcman

bBinvwicms siooanenux wixin Kupeuzcmany ne moogice 3abe3neuumu eghekmueHux @izuunux
eKCnepuMenmie 'y 38'a3Ky 3 GIOCYMHICMIO HANENHCHUX J1abopamopuux npumiwjens. I pagpiune
MOOeN0B8AH s Ma IMIMmayisi 3aKOHI6 | NOHAMb PIZUKU OONOMOACE CIYOEHMAaM 2IUDOKO 3pO3yMimu
Qizuxy ma noninwumu ix HAGUUKU MOOEN08AHHA ma imimayii. Y cmammi poszensioaemvcs
MOOeNnt08aH s Di3udHUX 3aKOHI8 MexXaHiku, enekmpuxku ma onmuku. Lle donomoorce cmyoenmam
aumanizysamu npoyecu, ujo 8i00y8aromvcs 8 X00i GUKOHAHHA Yyux 3akonie. CmeopenHs 8ipmyanbHux
nabopamopiu 3 @Qizuku 0 sidoarenux wikin y Kupeuscmani 3mooice 3abe3neuumu eKoHOMIUHO
eheKmusHi Memoou HABYAHHA MA O0ACMb MONCIUBICb CMYOeHMAM GIOOANeHUX WKL NiZHamu
Qizuxy.

KurouoBi caoBa: awnimayis, mooentosanus, imimayis, Komn'romepui Hayku, ¢isuxa,
deMOHCmpamueHi iHcmpymenmu, 8iooaneni wikonu, Kupeuscman.

JAEMOHCTPAIMOHHBIE UHCTPYMEHTBI AHUMHUPOBAHHBIX KJIACCOB JIJIsA
YPOKOB ®U3UKU KAK NTHHOBALIUSA J1JIs1 IOBBIIIEHUSA KAYECTBA
OBPA3OBAHUU B OTJAJIEHHBIX HIKOJIAX KbBIPT'BI3CTAHA
Puserpust Poéepro
PhD, npogheccop, Ynusepcumem I'enyu, Umanus;
npuziauennslil npogeccop,

Mockosckuii cocyoapcmeennviti mexnuyeckuu ynugepcumem um. H. 3. baymana,
Poccuiickas ®@edepayus
OmypoexoB Capaap0exk AnaMKajibleBHY
acnupaum, npenooasameib Kageopwvl I3Hepeo-PusuUKa
Tanacckuti 2ocyoapcmeennvlil yHugepcumem, Kupeuzcman

Bonvwuncmeo omoanennvix wxon 6 Kwvipeviscmane e mo2ym obecneuums nposeoenue
appexmuenvix  usuyeckux IKCNEPUMEHMO8 & C6A3U C  OMCYMCMBUEM  HAOLEHCAUUX
nabopamopuulx nomewjenuii. I paguueckoe mooenuposanue u UMUMAyUsi 3aKOHO8 U NOHAMUL
Qusuxu nomodxcem cmyoeHmam NOHAMb CYyMb QUIUKU U VIVUUWUMD UX HABLIKU MOOIUPOBAHUs U
umumayuu. B cmamve paccmampusaemcs MoOenuposaHue @OU3UYECKUX 3AaKOHO8 MEeXAHUKU,
leKkmpuiecmed U ONMUKY. Mo  Nomodcem CmyOeHmam  aHaIu3uposams  Npoyeccol,
npoucxooawue 8 xooe 6blNOAHeHUus dmux 3akonos. Co3oaHue SUPMYarbHbIX 1aOOPAMOpuUll No
Qusuxe Onsa  yoanemnvix wkon 6 Kvlpevizcmane cmooicem obecneuumsv  IKOHOMUYECKU
aghhexmuenvle Memoovl 00yUeHUsT U OACm BO3MONCHOCMb O/l CMYOEHMO8 OMOAIEHHbIX WIKOJL
271YO0KO u3yuamo Qu3uKy.

KuroueBrble cinoBa: anumayus, mooenuposanue, uMumayusl, KOMnblomepHvle HAyKu, usuxa,
demMoHcmpamuenvle UHCMPYMeHmbl, OmoaneHHble wikoasl, Kvipevizcman.



