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THE EFFECTIVENESS OF ICT IN TEACHING PHYSICS

In the 21st century, the modern employment cannot be imagined without the using of information
and communication technology (ICT). Information technology is a set of mathematical and cybernetic
techniques that provide the collection, storage, processing and transportation of information on the basis
of modern computer technology. Among all educational disciplines, physics is able to easily maintain
a computer subject. For a long time the computer has been successfully used here to facilitate the rou-
tine work of performing calculations. But information communication technologies can also be used to
study theoretical material, training, as a means of modeling and visualization, etc. The choice depends
on the goals, objectives and stage of the lesson (explanation, consolidation, repetition of the material,
knowledge test, etc.). The most effective way of world informative education space is to fully supply ICT
to each branch of education. This paper shows that the use of modern innovative educational methods
and technologies is an important component for organizing an effective educational process in physics
lessons. The process of informatization in education raises the level of training of teachers, students and
the quality of the profession. It allows the student to self-development, self-education and creativity.
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®usunkanbl oKbITyAaFbl AKT THIMAIAIri

XXl racblpaa 3amaHym cabakTbl aKMapaTTbiK-KOMMYHMKALMSABIK ~TexHoAorusAapabl  (AKT)
KOAAQHYCbI3 eAecTeTy MYMKIH emec. AKNapaTTblK, TEXHOAOTMSAAP — 3amMaHayM KOMIMbIOTEPAIK
TEXHOAOTMSIAQP HEri3iHAE akmnapaTTbl XKMHay, CaKTay, BHAEY YKOHe TaCbIMaAAAYAbl KaMTamachl3 eTeTiH
MaTeMaTMKAAbIK, )koHe KMOePHETUKAABIK, 9AICTEPAIH YinAeCiMi. BapAbIK, OKY NMoHAEPiHIH, ilWiHAe (husmka
KOMIMbIOTEPAIK MOHAI OHAM KOAAAHA aAaAbl. ¥3aK yaKbIT OOMbl KOMIMbIOTEP €CENnTeyAEpPAl OPbIHAAYAbIH
KYHAEAIKTI JKYMbICbIH >KEHIAAETY YLUiH TabbICTbl ManAaAaHbIAABI. AKMapaTTbiK-KOMMYHMKALMAADIK,
TEXHOAOTUSAQD TEOPUSIAbIK MaTepUaAAbl, OKbITYAbl MOAEAbAEY >KOHE KOPHEKIAEHAIPY KypaAAapbl
peTiHAe nalaaAaHy VYiliH >koHe T.6. narmaasaHyra Goaaabl. TaHaay cabakTbiH MakcaTTapbiHa,
MIHAETTEpIHE >aHe CaTbiCbiHa GaMAAHBLICTbI GOAAABI (TYCiHAIPME, GipiKTipy, MaTepuasAbl KanTaay,
TecTiney GiAiMI >koHe T.0.). OAEMAIK aknapaTTbiK, aFapTy KEHICTIriHiH eH TMiMAT Tociai AKT-Ti GiAim
6epyaiH apbip CaAacblHa TOAbIFLIMEH >KETKi3y GO0Abin TabblAaabl. YCbIHbIAFAH >KyMbICTa (M3MKa
cabarblHAQ OKY MPOLECIH TUIMAT YbIMAACTbIPY YLLIH HEri3ri KypayLibiChl 3aMaHyu MHHOBALMSIABIK, GiAim
Oepy oAicTeMeAepi MeH TEeXHOAOrMSAAPAbIH KOAAAHbIAYbl GOAbIN TabblAATbiHbI KOPCETIAreH. biAim
Gepyaeri aknaparTaHAbIPY NPOLEC MyFAAIMAED MEH CTYAEHTTEPAIH AAMbIHABIK, AEHIeii XkoHe KaCinTiH
canacbliH apTTbipaabl. CTyAe€HTKe ©3iH-631 AaMbITyFa, ©3iH-63i TopOuneAeyre >KoHe LblFapMallbIAbIKKa
MYMKIHAIK 6epeai.

Tyiiin ce3aep: 6iaim 6epy, dumsnka, AKT, saictep, 6iAiM, Meaarormka, SAEKTPOHAbI OKbITY.
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ddrcpekTnBHocTb UKT B npenoasaBanmmn comsmkm

B XXI Beke coBpemeHHOe 3aHSTUE HEBO3MOXKHO MPEACTaBUTb 6€3 NpuMeHeHns MHGOPMaLMOHHO-
KOMMYHMKaLMOHHbIX  TexHoAorun (MKT). WMHdopMaLMOHHbIE TEXHOAOTMWM — 3TO COBOKYMHOCTb
mMaTemMaTmyeckmx 1 KnubepHeTUUYeCcKMX NpuemMoB, KoTopble obecneunsaioT cbop, xpaHeHue, 06paboTKy
M TPAHCMOPTUPOBKY MH(POPMaLMM Ha OCHOBE COBPEMEHHBIX KOMIbIOTEPHBIX TeXHOAOrMin. Cpean Bcex
yUYeOHbIX AMCUMNAMH U3MKA CNOCOOHA AErko MOAAEPXKMBATH KOMMbIOTEPHbIA MpPeAMET. AOAroe
BPEMS$! KOMIMbIOTEP YCMELIHO MCMOAb30BAACS 3AECH AASl OBAETUEH NS PYTUHHOM PAaBOTbI MO BbIMOAHEHMIO
pacyetoB. Ho MH(OPMaLMOHHO-KOMMYHMKALMOHHbIE TEXHOAOTMM MOTYT TaK>Ke MCMOAb30BATbCS AAS
M3yUeHus TeopeTMUeckoro maTtepuana, obyueHus, Kak CPeACTBAa MOAEAMPOBAHMS M BU3yaAM3aLmm
M T.A. Bbibop 3aBMCMT OT ueAer, 3apad M 3Tana ypoka (06bsiCHEHWEe, 3aKperAeHue, NMoBTOpeHue
Matepmaa, nposepka 3HaHMI U T.A.). Camblii 3peKTUBHBIN MyTb MMPOBOro WMH(OPMALMOHHOIO
06pa3oBaTeAbHOrO MPOCTPAHCTBA — 3TO NMoAHOe obecniedeHne MKT aas Kaxk oM 0Tpacan o6pa3oBaHms.
B AaHHOM paboTe MokasaHo, UYTO MCMOAb30BaHME COBPEMEHHbIX MHHOBALIMOHHbIX 06pa3oBaTEAbHbIX
METOAMK M TEXHOAOTUIA IBASIETCS BaXKHbIM KOMIMOHEHTOM AASI OpraHusaumu aekTMBHOMO y4e6HOro
npouecca Ha ypokax usuku. [lpouecc uHpopmaTMaumm B 06pa3oBaHUM MOBbLILIAET YPOBEHb
NMOAFOTOBKM YyuMTEAei, a TaK >XXe CTYAEHTOB M KayecTBO NMpodeccuu. ITO MO3BOASET CTYAEHTY K
CamMopasBUTHIO, CaMo00OpPa30BaHUIO U TBOPYECTBY.

KaoueBble caoBa: obpasoBaHue, cdusmka, MKT, MeToAbl, 3HaHUS, Meparormka, 3AeKTPOHHOe

obyyeHue.

Introduction

Physics is a fundamental science that studies
the simplest and at the same time the most general
patterns of natural phenomena, the properties and
structure of matter and the laws of its movement.
During this period, it has changed qualitatively in
the educational process, and there was a transition
from the board, simple overhead projectors and
players, tasks and handwritten cards to personal
computers, multimedia projectors, printers, copiers,
and interactive boards, digital schools with mobile
classes, polyvalent halls, and digital equipment. The
classic textbook and the teacher inevitably become
suppliers of outdated knowledge in the environment
where the amount of information doubles in every
few years. Nowadays it is easy for teacher to
create easier new conditions for the assimilation
of educational material. The main purpose of
information technology is to educate a diverse
individual so that the student can use the personal
computer tools in life activity in line with modern
society needs. The rapidly developing scientific
and technical progress has become the basis of the
global process of informatization in all spheres of
public life. The material and technological base of
the society is the creation of various systems based
on computer engineering and computer networks,

electronic equipment. The choice of correct
educational method is very important. It depends
from the choice if a student feels bored in the lesson
and the theme will slide over his brain and do not
leave any knowledge or a student will perceive the
theme as a game, as a part of his life and he will
get the knowledge for all his life. It depends from
the choice if a class will look upon the lesson as a
drudgery and misbehave in the lesson or a class will
be interested in the lesson and will behave well and
help to the teacher to lead the educational process
[1-4].

The main goal of today’s teacher is to develop
critical thinking of students using ICT, and to
encourage learners to develop discipline. To achieve
the goal, research is being conducted to determine
the use of electronic textbooks, web sites, programs,
their functioning principles, their proper use and
effectiveness in teaching physics. Each of us is
asked to answer questions about how to increase the
student’s motivation and interest towards the lesson,
how to use his / her critical thinking, how to develop
creative abilities, what lessons, and when to use the
lesson [4-8].

Effectiveness of using information and
communication technologies in teaching:

— student’s self-study;

— learning more at a compressed time, gather

information technology and telecommunications.  time;

In addition, the information infrastructure will be — checking knowledge and skills through test
created, on the basis of which advanced information  tasks;

is produced, processed and stored by progressive — possibility of distance learning;
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— opportunity to receive the
information in a prompt manner;

— possibility of immediate receipt of required
information;

— economical effectiveness (lack of access to
material costs, travel, accommodation, etc.);

— impact on the quality of education. It is
especially evident in the development of language
classes (English, Russian, Kazakh, etc.).

Assessment of learning is the process of finding
and interpreting data used by students and teachers
for determination of the stage in which they are
studying, how to develop and to achieve the required
level. In other words, it means formative assessment.
Here the pupil also appraises and trains himself.
Thus, it is possible to use modern technologies in
the field of formation of students’ knowledge.

necessary

Classification of educational ICT

The application of computer technology in
science education has become commonplace
with the rapid development of information and
communication technology (ICT). ICT addresses
visual and auditory senses and facilitates the
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learning and teaching in many courses. The
education technology is also used in science
teaching in many forms such as the micro-computer
based laboratories, simulations and micro-words,
interactive video discs, multimedia, hypermedia.
Computer simulations among of them provide the
interactive, authentic and meaningful learning
opportunities for learners. Simulations facilitate the
learning of abstract concepts since students would
have the chance to make observations and get instant
feedback. The investigation in science teaching
reveals that computer-assisted learning is as effective
as the laboratory method. Besides, combining the
use of computer simulations and laboratory activities
has been found to be more effectively than the use of
the individual strategies. It is important to evaluate
the quality of students’ views, attitudes and beliefs
at the designing of learning-teaching environment
[12-17]. At present, the country’s education system is
moving to a trilingual teaching method. In this regard,
it is very effective to use new technologies both for
subject and for language purposes. For example,
the Quizlet application is for learning by heart fixed
new terms and words that run on mobile phones and
testing them.
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Figure 1 — The application of Quizlet as an additional technology on theme of the types of Forces
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Quizlet can be used in the learning process
to listen the learning material, personal training
and interactive lessons. For example, students
get acquainted with the new terms, they can
see how well they use their words and evaluate
themselves by answering their questions with the
help of this program in class. The peculiarity of
this program is that students can hear and repeat
the correct pronunciation of new terms, they can
see its translation, perform tasks like fixing new
words, matching, correcting, and seeing its results
(Figure 1). It is the up-to-date technology of
trilingualism, Quizlet is an indispensable technology
in all disciplines.

ICT provides many opportunities for teachers to
check students’ knowledge and skills in the field of
verbal testing. One of them is a program that will be
installed on a mobile phone called “ZipGrade”. This
is a program that quickly summarizes the results
of the test written by the students. Here, students
can print their own form of replies with any type
of writing tool (paint, marker, pencil, pen), and
then the teacher can quickly see results by scanning
works on a mobile phone software. The usage of the
program is that it has a special coloring card (Figure

Which type of energy does &
not belong withthe ™"~
others?

Nuclear Energy
Hydroglectric
enargy

What is anexampleof &
Biomass energy? e
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2), which can be used repeatedly by laminating
of forms, the teacher can give students up to 100
questions. Registration of pupils, classes on the
phone to see quickly their results. The test results
will be stored on your phone separately as long as
you have them to analyze.

- ﬁlame -
LDate |Period| J
ABCDE 1 ABCDE
1
2 12
3 13
4 14
w5 15 -
6 16
7 17
8 18
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10 20
v A B C(OD
B irZipGrade.com ™ EiEEES M

Figure 2 — Reciprocal form
of the application “Zipgrade”

What type of energy can O
you feel and can boil your '
water to take a shower?

Hydroelectric

Which country is mostly Q
expanding in renewable "
energy sources?

e

United States

Figure 3 — The application of Kahoot program in the physics lesson.

149



The effectiveness of ICT in teaching physics

Kahoot is a program for online quizzes, tests,
quizzes; also it can be used for training sessions,
extracurricular activities and DDs.

The advantages of using
communication technologies that
observed during the research:

It increases the amount of information that
should be spoken within the context of teaching or
for a certain period of time.

Education can be achieved through a variety of
educational institutions located at any distances.

Multivariate learning improves the quality of
their education and training.

The student can work independently or together
with other students.

The cognitive performance of the student
increases and the ability to perform their own work
faster.

information
have been

Conclusion

The most important condition for successful
professional life in the informative society is having
a computer literacy of citizens. The consistent use of
ICT in the field of education is based on creativity of
learners and teaches them to choose the right source
and loyal material from the information source.

In search of teachers:

— Teacher will improve own knowledge with
working on the Internet;

— Teacher will organize the cognitive activities
for students in the learning process;

— There is ethno pedagogical education in the
classroom;

— Students are motivated by creative work;

— Students develop self-studying learning from
tutorial providing additional information, etc.

In the learning process the objective necessary of
using of visual aids and technical means lies in their
enormous influence on the process of understanding
and memorizing. With an experimental test of the
effectiveness of memorizing text, it was established
that with auditory perception, 15% of the information
is assimilated, with visual, 25% of the information.
65% of the information was assimilated with visual
and auditory at the same time, and if a person was
involved in active actions in the process of learning,
the digestibility of the material increased to 75%.

In conclusion, “XXI century is the century
of new technologies for humanity, and the
implementation of their to the life and development
of these new technologies will be the result of
today’s young generation ... The 1% President of
Republic of Kazakhstan said “The destiny of the
younger generation is in the hands of teachers”.
During the day when the information is upgraded
and processed, the teacher can develop intellectual
and practical thinking skills for herself and also for
students, by drawing up modern ICTs in teaching
methods and curriculum.
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