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PEDAGOGICAL SOFTWARE FOR PHYSICS: CLASSIFICATION, ANALYSIS, CREATION TOOLS

The article is devoted to the classification, analysis and creation tools of pedagogical software for physics. There is a concept
of pedagogical software in the article and its value in the educational process is determined. Classifications of pedagogical software

are also considered in the article.

The article analyses pedagogical software tools for the study of physics in upper-grade secondary schools. It is shown that com-
puter models allow pupils to demonstrate in more detail the essence of physical laws, phenomena and processes.

The authors point out that there are few pedagogical software tools for physics and they analyse their in the article.

The presented pedagogical software provide an opportunity to effectively conduct lessons, minimize the time of preparation
for them, enhance the emotional level of the educational process, and provide teaching of physics at school at the level of modern

requirements.

Tools for creating educational materials for teachers who know computer technologies are presented in the article.

Key words: pedagogical software, physics, analysis, classification, creation tools, educational process, computer technologies,

teaching of physics.

Pedagogical software tools (PST) are software packages,
which are designed to solve different training tasks and a pro-
gram documentation that determines the order of application
of software. Different types of PST can be used in the learning
process. They differ in program realization, goals and methods of
application in the educational process.

The concept of a pedagogical software tool has been wide-
ly used since 1986 when the course in computer science has ap-
peared in the educational process in secondary schools.

The first PST were considered as software and information
systems, which consisted of computer programs that implement-
ed the scenarios of learning activities, and in some way help to
prepare for basic knowledge.

The modern PST is an electronic multimedia tutorial that
contains audio-visual materials and auxiliary texts with a set of
different learning tools (visibility, model of mechanisms, instruc-
tional and technological material, control and self-control cards
of knowledge, skills and abilities, etc.).

Let’s note that PST is not just a translation of the print
edition into an electronic version. They are not intended to re-
place the usual textbook, but are intended to reinforce traditional
teaching methods, since they have a number of advantages in the
didactic plan, namely: they are more understandable and inter-
esting to contemporary youth; contain the necessary quantity of
illustrative materials of the proper quality (drawings, graphics,
maps, diagrams, photographs, video fragments, audio support,
animation, etc.), which significantly increases the level of mas-
tering the educational material; provide for modular informa-
tion provision with the possibility of its further expansion and
changes in the structure of the content of vocational training;
provide an opportunity for objective control of knowledge and
prompt correction of the learning process; implement interactiv-
ity, dialogue, continuity, etc.; give an opportunity to implement
an individual approach and organize an independent work.

So, on the one hand, PST are the software packages for
use in learning different subjects. On the other hand, they are a
didactic tools for various purposes of learning: the formation of
knowledge, skills and abilities, control over the quality of their
learning, so they are components of the learning process.

The purpose of the use of PST is:

— figurative and dynamic presentation of educational informa-
tion, its systematization, constant and prompt recovery;

— development and consolidation of different skills and abili-
ties;

— control over the acquisition of knowledge [1].

The use of a computer as a means of training puts forward
the task of developing a scientifically sound typology of pro-
grams both at the level of didactics and at the level of private
methods, taking into account the specifics of each subject.

There are many different approaches to the classification of
PST, but there is no single opinion about general classification,
as noted by most authors [2-5].
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There is interesting classification, which is based on differ-
ences in approaches to drawing up programs. According to this
classification there are linear, branched, generative programs,
modelling and simulation programs, games, problem solving
programs, free-choice programs, and dialog systems.

1. Linear programs are based on the idea of linear pro-
gramming by American psychologist B. Skinner. Their main ad-
vantages are step-by-step delivery of material, operational sup-
port (the issuance of answers at each stage), individualization of
study (each student can perform tasks at a rate that corresponds
to his individual peculiarities and capabilities).

2. Branched programs are based on the idea of the prin-
ciple of branched programming of American psychologist
N. Crowder. They have different explanations for the solution
options. In the history of programmed learning, the creation of
branched programs has been a step forward compared with lin-
ear, although the student does not construct an answer in them,
but make a choice from the set of proposed ones. The main dif-
ferences between this program and the linear one are: the author
of the program does not proceed from the fact that the student’s
answer must necessarily be correct; the student receives a com-
ment on his answer and either adjusts his work or moves further
in a certain sequence.

3. Generative programs. They give an opportunity to solve
the proposed problem or task independently and only then ask
the computer to answer the correctness of their solution.

4. The program of the mathematical model of learning —
in essence, the creation of a formalized model of educational
activity.

5. Simulation and simulation programs — simulating the
simulation phenomenon.

6. Games. Computer games, unlike the usual, are based on
the use of audio and visual effects and allow the player to exhibit
various abilities.

7. Program of free choice. The students have the opportuni-
ty to choose programs from the central computer’s bank, to make
requests for information of interest to them. Communication
with the central data bank is carried out within the local network
or using the Internet.

8. Dialogue system. The complexity and variety of interac-
tion with the computer depend on the programming language,
the capabilities of the programmer, his competence in the sub-
ject.

The use of PST in the educational process contributes to
increasing its effectiveness, substantially affects on the content,
forms, methods and means of study.

Pedagogical software envisages various forms of organiza-
tion of work: collective, group, individual, which allows teach-
ers to plan classes with maximum consideration of individual
characteristics of students.

PST may be as for teachers also for students.
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A significant number of PST has already been developed
today. Their use allows to solve with a computer a wide range
of tasks of different levels of complexity from all disciplines.
Among other PST for physics are interesting.

At present, for the senior school, such PST for physics are
developed:

— Virtual Physical Laboratory 10-11 classes.

— Physics by 200 points.

— PST «Physics, 10 class».

— PST «Physics, 11 class».

— Library of electronic visual aids. Physics, 10-11 classes.

Electronic study manuals «Physics, 10 class», «Physics,
11 class», «Library of electronic visual aids. Physics, 10-
11 classes» and «Virtual Physical Laboratory. 10-11 classes»
were created by Kvazar-Micro corporation with the participation
of collectives of authors, which included scientists, methodolo-
gists and teachers of physics of general education institutions.

PST «Physics by 200 points» was created by the company
«Soroka Biloboka™.

PST «Virtual Physical Laboratory. 10-11 classes» (image
MNe 1) contains laboratory works and laboratory practical’s. In
each work there are instruction, video accompanying the experi-
ment, the necessary didactic materials and control questions for
self-checking and fixing the topic.
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Image Ne 1. PST «Virtual Physical Laboratory. 10-11 classes»

Description. PST contains such laboratory works for
10 class:

1. Experimental confirmation of the law of Boyle-Mariotte.

2. Measuring of relative humidity of air by the dew point.

3. Determination of the elastic modulus of rubber.

4. Determination of resistance of conductor.

5. Consistent and a parallel connection of conductors.

6. Measurement of electromotive force and internal resistance
of the current source.

7. Observation of the effect of the magnetic field on the current.

8. Determination of electron charge.
Laboratory practical’s contain:

1. Investigation of the relationship between pressure, volume
and temperature of gas.

2. Observation of the Brownian motion.

3. Determination of the coefficient of surface tension of water
by the method of tearing off the loop.

4. Determination of the coefficient of linear expansion of the
solid.

5. Measurement of the relative humidity of air.

6. Measurement of power capacitor.

7. Investigation of dependence of resistance of metals on tem-
perature.

8. Investigation of the dependence of semiconductor resistance
on temperature.

9. Obtaining the voltage-ampere characteristic of the semicon-
ductor diode.
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10. Studying the transistor.
11. Measurement of the induction of a magnetic field of a per-
manent magnet.

PST contains such laboratory works for 11 class:

1. Study of the phenomenon of electromagnetic induction.

2. Determination of acceleration of free fall by means of pen-
dulum.

3. Determination of refractive index of glass.

4. Observation of interference and diffraction of light.

5. Determination of the length of the light wave using a diffrac-
tion grating.

6. Observation of solid and linear spectra.

7. Study the tracks of charged particles by ready-made photo-
graphs.

Physical Practice:

—

Definition inductance coil.

Research of electromagnetic oscillations using an oscillo-
scope.

Study of resonance in electric vibrational contour.

Study of the structure and operation of the transformer.
Carrying out of qualitative spectral analysis of a substance.
Study of the phenomenon of photoelectric effect.

Study of ionizing radiation by means of gas-discharge coun-
ter and Wilson chamber.

8. Study of free and forced oscillations.
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PST «Physics by 200 points» (image Ne 2) is a simula-
tor in the format of a multimedia disk (ISO). The disk image is
mounted on Daemon Tools.

Image Ne 2. PST «Physics by 200 points»

The computer program «Physics by 200 points» allows us
to quickly and qualitatively test our knowledge in physics and
prepare for external independent evaluation. The tasks cover all
sections of school physics and are designed for a high level of
student training. A reference book, which is included in the pro-
gram will help students to recall the basic information they need
to know and analyse the mistakes by means of detailed com-
ments on the solution of each task.

The program’s settings allow you to turn on hints, re-run
tests, and evaluate the performance of the tests. Testing can be
done on topics or on test variants that are formed by accident.

It is the possibility in the program to generate the test ac-
cording to the structure of test of external independent evalua-
tion. After completing the test, you need to fill in the form «A»,
according to which the program will assess the level of training
and count the number of points. A computer program can be used
to prepare for external testing, current, final control of students in
cabinets where are computers or an interactive whiteboard and
for independent work.
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In the basis of the development of educational software
(ES) for physics «Physics, 10-11 classes» are the possibilities of
such information technologies as hypertext technology, compu-
ter graphics, multimedia. In addition, the ES contains a construc-
tor of lessons, which allows the teacher to creatively prepare the
lesson, to expand the range of pedagogical tools that he uses.

The content and structure of the PST «Physics, 11 class»
are focused on solving educational tasks. The textbook is divided
into the following rubrics:

— Theoretical classes (lecture lessons).

— Laboratory work (experiments).

— Portraits of scientists with biographical information.
— Subject heading.

— Constructor.

The constructor of lessons is easy to use for a teacher and
so the teacher can form arbitrary sets of visual materials depend-
ing on the purpose and objectives of the lesson.

The main components of the content part of the PST
«Physics, 11 class»:

Electromagnetic induction.

Garmonic oscillation of the burden on the spring.
Electromagnetic oscillations. Alternating current (AC).
Electromagnetic waves.

Elements of the theory of relativity.

Quantum physics.

Atomic physics.

Physics of the atomic nucleus.
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PST «Physics, 10 class» (image Ne 3) contains the follow-
ing sections (image Ne 4).
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Image Ne 4. List of sections of PST «Physics, 10 class»

The main menu of the program contains a list of sections
of the manual. To go over to the section’s contents, you need to
select its title, which is a hyperlink to the start page of the sec-
tion. An electronic manual contains an information block with
text material on physics. Each page of the text is illustrated with
graphic images. Each topic has test questions for self-checking.
In addition to questions there are tasks to solve for students.

PST «Library of electronic visual aids. Physics, 10-
11 classes» (image Ne 5) is for general education institutions. It is
oriented on modern forms of education, is compatible with tradi-
tional educational materials, fully complies with the documents,
which regulate the content of education. PST contains pictures,
videos and animation from all topics of the physics course in
school. It can to supplement the program-methodical complex
«Physics, 10-11 classes» or can be used independently.
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Image Ne 5. PST «Library of electronic visual aids. Physics,
10-11 classes»

It is also possible to use the free program for physics —
PST «Live Physics». This is the Russian version of the program
of the American company MSC. Working Knowledge). «Live
Physics» is an environment in which students can simulate phys-
ical processes.

The presented PST provide an opportunity to conduct les-
sons effectively , minimize the time of preparation for them, to
enhance the emotional level of the educational process, and pro-
vide teaching of physics at school at the level of modern require-
ments. Each teacher selects the PST independently.

In addition to the positive moments, PST have certain dis-
advantages — when student constantly communicating with the
screen, he ceases to adequately feel the reality, which is why it is
better to use such class of PST in parallel with the real physical
experiment.

As a result of the review of the existing PST for physics,
which are approved by the Ministry of Education and Science of
Ukraine, we can noted that developer must comply with certain
requirements that will determine the positive background of the
student’s communication with the computer. Developers must
strictly adhere to a set of requirements for each PST, must to
attract not only teachers, methodologists, programmers, but also
psychologists and designers to the creation of PST.

Let’s call the following technologies for creating PST
among the different software tools that can be used by each
teacher [5]:

1. Creating educational tools using Microsoft Office
PowerPoint;

2. Creating didactic materials by means of Microsoft
Office Publisher;

3. Using sofiware SMART Notebook;

4. Using the program of creating lessons Easy School
Book.

More detailed description of these technologies we shall
refer in the following article.
So, let’s summarize.

1. Pedagogical software tool is a holistic didactic system,
which is based on the use of computer technologies and Internet
resources.
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2. According to the program implementation, we can
consider computer training programs, expert training systems,
computer games, etc. as PST.

3. A significant number of PST has already been devel-
oped today. Their use allows to solve with a computer a wide
range of tasks of different levels of complexity from all disci-
plines.

4. The analysis of the PST for physics showed that
at present for school there are such PST: «Virtual Physical
Laboratory 10-11 classes», «Physics by 200 points», «Physics,
10 class», «Physics, 11 class», «Live Physics».

5. Al PST have the advantages (they enable for teacher to
construct a lesson by himself, adding to lesson illustrative mate-
rial that raising the emotional level of the educational process,
ensuring the study of physics in the school at the level of modern
requirements) and disadvantages (when student constantly com-
municating with the screen, he ceases to feel reality adequately,
he quickly tired, etc.).

6. It should also be noted that there is few number of PST
for physics, so every teacher who owns computer technologies
can independently create teaching materials for study Physics.

7. Among the technologies for creating a PST, we can
mark such simple and popular software: MS PowerPoint, MS
Publisher, SMART Notebook, Easy School Book etc.
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Kam aneywb-Tlodinbcvkuil HayionanbHuil yHigepcumen
imeni lsana Ozienka

NEJATOI'TYHI IPOT'PAMHI 3ACOBM 3 ®I3UKMU:
KITACU®IKALIA, AHAJII3, 3ACOBH CTBOPEHHS

Crarts npucBsideHa Kiacudikauii, aHamizy Ta 3acobam
CTBOPEHHS IENarorivyHuX NPOrpaMHUX 3aco0iB 3 ¢isuku. B
CTaTTi PO3IISIHYTO MOHATTS NEJaroriuyHiX NporpaMHHUX 3ac00iB
Ta iX 3HaYEeHHs B HAaBYAILHOMY IIpoLieci.

VY cTarTi TakoXkK po3MIIAOThCs Kiacudikamil neaaroriu-
HHX IPOTrPaMHHUX 3ac00iB, aHATI3YIOTHCSI IEAArOriYHi Iporpam-
Hi 3ac00U A1 BUBYSHHS (Pi3UKH y CTapIIUX KJacaX 3arajabHO-
OCBITHIX HaBYaIbHUX 3akiafiB. [lokasaHo, 10 KOMIT IOTEPHI
MOJIeri JI03BOJISFOT YUYHSIM OLIBII IETAIBHO MPOJEMOHCTPYBa-
TH CYTHICTh ()i3UYHMX 3aKOHIB, SBUII Ta IIPOIIECIB.

ABTOpH 3a3HAYalOTh, 10 HAa CHOTOIHIIIHIN JEHb PO3po-
6neHo HenoctatHio KinbkicTb I1I13 3 ¢isuku. IIpeacrapieni
[1I13 HaarOTh MOXIIUBICTE €(EKTUBHO MPOBOAUTH YPOKHU, Mi-
HIMI3yBaTH 4ac MiATOTOBKHU 10 HUX, IiJBULIATH eMOLIHHUHN pi-
BCHb HaBYAJBHOTO IPOLECY, 3a0E3MCUNTH BUKIAAAHHSA (i3UKN
B IIKOJIi HA PiBHI Cy4acCHHX BUMOT.

Jlnst BuMTENiB, SIKi BOJIOAIIOTH KOMIT'FOTEPHUMH TEXHOJIOTI-
SIMH, B CTATTi PEJCTABIICHI ACsIKi IHCTPYMEHTH CTBOPCHHS Ha-
BYAJIBHUX MaTepiaiB.

KurouoBi ciioBa: nearoriuHunii nporpamuuii 3acio, ¢isn-
Ka, aHaJi3, Kiacudikaiisi, 3aco0l CTBOPEHHS, HaBYaIbHHUI ITPO-
1eC, KOMIT FOTePHI TEXHOJIOTI], BUKIaaHHs (i3UKH.

H. M. Kouner, T. M. ITuibinok
Kameney-Ilooonscruil nayuonanbhulil ynugepcumen
umenu Meana Ozuenko

NEJATI'OI'MYECKHUE ITPOT'PAMMHBIE CPEJICTBA
IO ®U3UKE: KTACCUDPUKAIIUA, AHAJIN3, CPEJCTBA
CO3JAHUA

Crarbsi OCBsIIeHa KITACCH(UKALINY, aHAIH3Y U CPEICTBAM
CO3J[aHMs MIEIAaTOrNHYECKUX POIrPAMMHBIX CPEJICTB 110 (PU3HKE.
B crarbe paccMOTPEHO MOHATHE IEJarOTHYECKHX IIPOrPaMM-
HBIX CPEJICTB M MX 3HaYCHHE B y4eOHOM IIporiecce.

B crarbe Taxke paccMaTpHBArOTCS KIacCH(UKAIMY ITe-
JArOTHYECKUX MPOTPAMMHBIX CPEJICTB, aHAIM3UPYIOTCS Ieia-
TOTMYECKHEe NMPOrpaMMHbIE CPEACTBA ISl U3ydeHHsT (U3HKU B
CTapuIMX Kiaccax o6Ieo0pa3oBaTelbHBIX y4eOHBIX 3aBeiie-
Huil. [TokazaHo, YTO KOMIIBIOTEPHbBIE MOJIEIH MO3BOJIAIOT yue-
HHUKaM Oojee MOIpOOHO NPOXEMOHCTPUPOBATH CYIIHOCTE (hH-
3UYECKHX 3aKOHOB, SBICHUI U MPOIIECCOB.

ABTOpBI OTMEYAIOT, YTO Ha CETOIHSIIHUN JICHb pa3paboTaHo
Hepocrarouroe kommdectso ITIC no dusuke. IIpencrasinennsie
TIIC npenocTaBisitoT BO3MOKHOCTB 3 HEKTUBHO IPOBOIUTH yPO-
KH, MUHIMI3HPOBATh BPEMsI TOATOTOBKU K HHM, TOBBILIATE 9MO-
LMOHAIbHBII YPOBEHb y4eOHOIO Ipoliecca, 00eceduBarh Ipero-
JlaBaHVie (PU3MKH B IIIKOJIE HA YPOBHE COBPEMEHHBIX TPEOOBAHHIL.

Jlns ydurened, KOTOpbIC BIAJCIOT KOMIBIOTCPHBIMH TEX-
HOJIOTHSIMH, B CTaThe MPEICTaBICHbl HEKOTOPBIE HHCTPYMEHThI
co31aHMs y4eOHBIX MaTepPUaIOB.

KimroueBble cj10Ba: mejarornyeckoe mporpaMMHOE CPEJICTBO,
¢busKka, aHanM3, KIACCH(UKALMS, CPEICTBA CO3NAHMS, YUeOHbIH
TPOLIECC, KOMITBIOTEPHBIC TEXHONOTUH, TIPENOAaBAHNS (PU3HKH.
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