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PROBLEMS IN FORMING STUDENTS’
COMPETENCE IN TEACHING PHYSICS

In recent years, global challenges have brought about significant changes in the field of education.
While some of these changes have positively impacted the learning process, others have had negative
consequences. On the positive side, the introduction of innovative technologies and digital learning
tools has enhanced the quality of education and improved learning outcomes. However, the negative
aspects of globalization, such as increased distractions and the loss of traditional learning values, have
led to a decrease in students’ motivation to study.

This article aims to identify the factors that hinder the development of subject competence in phys-
ics among students in the current educational landscape. To achieve the goals and objectives of the
study, a survey was conducted involving 53 teachers with varying years of experience teaching physics
in Kazakh-medium classes. These teachers provided valuable insights into the challenges they face in
fostering subject competence among their students.

The results of the survey revealed that the vast majority of teachers believe the primary obstacle
to the formation of students’ competence in physics is the lack of didactic materials aligned with the
updated curriculum. The absence of well-structured resources that reflect the changes in the curriculum
has made it difficult for teachers to effectively engage students and reinforce key concepts in physics.
Furthermore, the study found that the inadequate provision of teaching aids, particularly in remote rural
areas, further exacerbates the issue. Many schools in these areas lack the necessary equipment and re-
sources to provide students with hands-on learning experiences.

In addition to material challenges, the survey highlighted the decline in students’ motivation to
acquire knowledge. This drop in motivation is attributed to several factors, including the increasing
influence of digital distractions and a growing disconnect between students’ daily lives and academic
learning. The lack of motivation, combined with the scarcity of modern educational tools and resources,
poses a significant barrier to the effective teaching of physics.

In conclusion, the study underscores the urgent need to address these challenges in order to improve
the teaching of physics and foster better student competence in the subject. This will require not only
updating didactic materials to align with new curricula but also ensuring that all schools, especially those
in rural areas, are equipped with the necessary teaching aids. Additionally, strategies to enhance student
motivation and engagement must be prioritized to create a more conducive learning environment.

Key words: physics, subject competence, globalization process, Bologna process, updated educa-
tional program.
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®Du3nKaHbl OKbITYAQ CTYAEHTTEPAIH,
KY3bIPETTIAINiH KaAbINTACTbIPY MaceAeAepi

CoHfbl >KbIAAApPbI >kahaHAbIK, MaceAaeaep BiAiM Bepy XyneciHe aiTapAbIKTan e3repicTep eHrisAi.
byA esrepictepaiH kenbipi oKy npoueciHe OH acepiH Turisce, kenbipi Tepic biknaA eTTi. MbicaAbl,
WMHHOBALMSABIK, TEXHOAOTUSIAAD MeH LMQPABIK, OKbITY KYPAAAAPbIH EHri3y OKy HaTMXeAepiH
KakcapTThbl. AAanaa, kahaHaaHy caapapbiHaH Naaa G0AFaH TepPIC 8CEPAEP, MbICaAbl, OKYLLIbIAAPAbIH,
HaszapblH 6acka >KaKKa ayAapyFa XXeHe ASCTYPAI OKY KYHADIAbIK TapbIHbIH >XOFAAYbIHA SKEAIM, OAAPAbIH
OKY MOTMBAaLIMSICbIHBIH TOMEHAeYyiHe ceben GOAAbI.

Ocbl MakaAaHbIH MakcaTbl — Ka3ipri karaanmaapaa (duU3MKaHbl OKbITY Ke3iHAE OKYLIbIAAPAbIH
MOHAIK Ky3bIPETTIAIKTEPIH KAAbINTACTbIpyFa KeAepri KeATipeTiH hakTopAapAbl aHbikTay. 3epTTey
6apbICbIHAA KA3aK, CbIHbINTAPbIHAA (ODM3MKaHbI 8P TYPAI XbIAAApP 6OMbl OKbITKAH 53 MyFaAiM apacbiHAQ
cayaAHama >kyprisiaai. CayaAHama MyFaAiMAEPAIH OKYLIbIAQPAbIH KY3bIPETTIAINH KAAbINTacTbIpy
Ke3iHAEeri Ke3AeCeTiH KMbIHAbIKTapbIH aHbIKTayFa GarbITTaAAbI.
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CayaAHama HaTuxkeAepi GoMbIHLLA MyFaAIMAEPAIH GacbiM KOTMLLIAIT OKYLWbIAQPAbIH MOHAIK Ky3bl-
PETTIAITIH KAAbINTACTbIPYFa HEri3ri KeAepPri peTiHAE >kaHapTbIAFaH GiaimM 6epy GarAapAamacbiHa CaMKec
93ipAEHIeH AMAAKTMKAAbIK, MaTEPUAAAAPADIH, XKEeTicrneyLiAirii ataabl. MyHAam pecypcrapabit, 60A-
Maybl (OM3MKaHbIH, HETi3ri YFbIMAAPbIH OKbITYAQ alTAPAbIKTaM KUbIHABIK, TYFbl3aAbl XKOHE OKYLLbIAAp-
AbIH KbI3bIFYLIbIAbIFbIH TOMeHAeTeal. COHbIMEH KaTap, 3epTTey HaTUXKeAepi KepceTKeHAEeN, acipece
LIAAFal aybIAABIK, alMMaKTapAaFbl MEKTEMNTEPAE OKY KYPaAAAPbIMEH KOHE XXabAbIKTapMeH TOAbIK, Kam-
TaMacbl3 eTiAMeYi Ae OKbITYAbIH CarnacbiHa eABYIp KEAEPTi KEATIpeA.

CoHpait-ak, MyFaAiIMAEP OKYLLIbIAAPAbIH OKYFa AEreH bIHTaCbIHbIH TOMEHAEYIH aTan eTTi, 6yA 6ip-
Hewle hakTopAapMeH GarAaHbICTbl. ATan anTKaHAQ, CaHABIK, KYPaAAAPMEH aAaHAQY >KOHE KYHAEAIKTI
eMip MeH OKY MpOLeCi apacblHAAFbl aALLAKTbIK, OKYFa AereH blHTaFa anTapAbikTark acep eteai. Oky
MOTMBALMSICbIHbIH, TOMEHAEYI, COHAQM-aK, OKY PeCcypCTapblHbIH >KeTicneyLiAiri omsmka noHiHAE Ky3bl-
PEeTTIAIKTI KAaAbINTACTbIPYFa YAKEH KEAEPTi KEATIpeAl.

KopbITbIHAbBIAAM KeAe, PM3MKaAHbI OKbITY CamnachiH >KaKCapTy >KoHEe OKYLIbIAAPAbIH KY3bIPETTIAIKTe-
piH apTTbIPY YLUiH GipHeLle Heri3ri MaceAeAepA| ey KaxeT. XXaHapTbiAFaH 6arAapAaMasapra Comkec
AMAAKTUKAABIK MaTEPUAAAAPAbI )KAaHAPTY MaHbI3Abl, COHAQAM-AK, aYbIAABIK, aMMaKTapAAFbl MEKTENTepA|
KaXKeTTi pecypCTapmeH XoHe »abAbIKTapMeH KamTamachi3 ety kepek. OKyLiblIAapAbIH MOTUBALMSICbIH
apTTbIPY >K8HE OAapPAbl OKY MpoueciHe 6eACEHAT KaTbICTbIpyFa OaFblTTaAFaH CTpaTernsAapAbl a3ipaey
KOCbIMLLIA OKY XETICTIKTEPIH apTTbIpyFa MyMKIHAIK Gepeai.

Tyiin ce3aep: v3mka, NOHAIK Ky3bIpeTTiAik, >kahaHaaHy, boAoH npoueci, kaHapTbiAFaH GiAiM
6epy HarAapAamachl.
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Mpo6Aembl hOopMHPOBaHUS NMPEAMETHONH KOMIMETEHTHOCTH
yuawmxcsi npu o6yvyeHuu pusmke

B nocaeaHue roabl rA06aAbHbIE MTPOOBAEMbI MPUBEAU K 3HAUMTEAbHbIM U3MEHEHUSIM B CUCTeme 00-
pa3oBaHus. HekoTopble 13 3TUX U3MEHEHUI OKa3aAM MOAOXKMTEAbHOE BAMSIHME HA Y4YeOHbI npouecc,
TOrAQ Kak Apyrve MMeAu HeraTMBHble MOCAEACTBUS. Hanpumep, BHeApeHe MHHOBALMOHHBIX TEXHO-
AOTUI 1 UMPPOBbLIX 0O6PA30BATEAbHBIX MHCTPYMEHTOB YAYULIMAO pe3yAbTaTbl 06yderusi. OAHaKO He-
raTMBHbIE MOCAEACTBUS TAODAAM3ALIMM, TAaKME KaK YBEAMUYEHME OTBAEKAIOLWMX (PAaKTOPOB 1 yTpaTa Tpa-
AVLMOHHbBIX 06PA30BaATEAbHbIX LLEHHOCTEN, NMPUBEAM K CHUXKEHMIO MOTUBALIMM YUALLMXCS K 0OyUeHUIO.

LleAb AaHHON cTaTby — BbISIBUTB (DakTopbl, MPensTCTByioLWMe (poOpMUPOBAHUIO MPEAMETHON KOM-
MeTeHLUMMN yualmxcs npyu obyueHnn hrsmke B COBPEMEHHbIX YCAOBMSX. B pamkax nccaepaoBaHus Obia
NMPOBEAEH OMpOC 53 yuuTeAei C pasAMYHbIM CTaXKeM MperoAaBaHusl (PU3MKM B Ka3axCKMX KAaccax.
Onpoc ObIA HAMPABAEH HA BbISIBAEHWE MHEHWIA NPEnoAaBaTeAei 0 NpobAeMax, C KOTOPbIMU OHU CTaA-
KMBaIOTCS NMpr (hOPMMPOBAHMU KOMMETEHLMI Y yYaLLMXCS.

Pe3yAbTaTbl onpoca nokasaau, UYTO MOAABASIOLEE GOAbLIMHCTBO YUMTEAEN CUMTAIOT OCHOBHOM
nperpason AAs (hbopMMpPOBaHMs NMPEAMETHOM KOMMEeTEeHLMN HEAOCTAaTOK AMAAKTUYECKMX MaTepHAAOB,
pa3paboTaHHbIX B COOTBETCTBMM C OOHOBAEHHOM 06pa3oBaTeAbHOM nporpammoin. OTCyTCTBME Takux
pecypcoB 3HAaUMTEAbHO 3aTPYAHSIET MPernoAaBaHue KAIOYEBbIX MOHSTUIA (OU3UKKM U CHUXKAET BOBAEUEH-
HOCTb yuaimxcsi. Kpome Toro, 6bIAO BbISIBAEHO, UTO LLIKOAbI, OCOOEHHO B OTAAAEHHBIX CEAbCKMX Paiio-
Hax, HEAOCTATOYHO obecrieveHbl YUeOHbIMM MOCOOMSIMU 1 0O0PYAOBAHMEM, UTO TaKXKe MPensaTCTByeT
KauyeCcTBeHHOMY 06yuUeHUIO.

Tak>Ke yunmTeAs OTMETUAM CHUXKEHUE MOTMBALMM YUALLMXCS K OOYUYEHMIO, YTO CBSA3AHO C HECKOAb-
KUMK hakTopamm. B yacTHOCTH, LM poBble oTBAeKaioLme (hakTopbl U Pa3pbiB MEXAY MOBCEAHEBHOM
>KU3HbBIO M yueBHbIM MPOLIECCOM OKa3bIBAIOT 3HAUUTEABHOE BAMSIHME Ha yuebHyo MoTuBaumio. Heao-
CTaToYHas MOTMBALIMS, HAPSIAY C HEXBATKOM yUYebHbIX PECYPCOB, MPEACTABASET COB0M CepbE3HbIN Ha-
pbep AAS (DOPMUPOBAHUS MPEAMETHONM KOMMETEeHLMU Mo usmKe.

B 3akAlOUeHME MOXKHO OTMETUTb, UTO AAS YAYULLIEHWS NMPenoAaBaHns (PU3NKM U MOBbILLEHNS YPOB-
HSl KOMMETEHTHOCTM yUalLMXCsl HEOOXOAMMO PELLINTb HECKOABKO KAOUEBbIX MPo6Aem. BaxxHo 06HOBUTH
AVMAQKTUYECKME MaTepPUAAbI B COOTBETCTBUM C HOBOW MPOrPAMMON, a Tak>Ke 06ecrneumTb LWKOAbI, 0CO-
6EeHHO B CEAbCKOM MECTHOCTU, HEOOXOAUMbBIMK PECYpCcaMu U 060pyAOBaHMEM. AOMOAHUTEABHO CAEAY-
eT pa3pabatbiBaTb CTPATErum, HanpaBAEHHbIE Ha MOBbILLEHME MOTMBALMM M BOBAEYEHHOCTU YUaLLMXCS,
4TO CO3AaCT 6oAee HAAroNpULTHbIE YCAOBUS AASl YCTIELLIHOTO OCBOEHUS (DU3UKM.

KatoueBble cAoBa: (husmka, NpeAMeTHasi KOMMEeTeHTHOCTb, Npouecc raobaamsaummn, boaoHckmi
npotecc, o6HOBAEHHas 06pa3oBaTEAbHas MPOrPamMma.
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Problems in forming students’ competence in teaching physics

Introduction

At present, the number of scientific studies be-
ing carried out to improve the quality of education
is constantly increasing. In particular, teachers are
looking for effective ways to improve students’
competence. This situation directly depends on the
changes in the labor market that have appeared in
recent years. The current market situation demands
the personal qualities of a person, his knowledge,
and his professional qualifications (Ivanov et al.,
2020) .

Globalization is the process of unifying the
world’s economy, politics, and culture. In order to
improve the sustainable development of the world
and the standard of living of the people, the process
of globalization is being intensively implemented.
Of course, this process does not bypass the sphere
of education. Because knowledge is a common hu-
man value. It is an indicator of the level of develop-
ment of society’s civilization. At the same time, in
order to raise the education system of our country
to an international level, we are studying the best
practices of countries with a high level of educa-
tion, and as a result, educational institutions in our
country are using a number of the best educational
programs. In particular, our country joins the Bo-
logna Process and implements education in higher
educational institutions on the basis of credit educa-
tion technology.

Kazakhstan officially joined the Bologna Pro-
cess in March 2010 (Berg et al., 2023) . This de-
cision made it possible to bring the country’s edu-
cation system closer to European standards. In this
regard, the triple model of bachelor, master, and
PhD doctor was implemented in the country. Stu-
dents in our country have the opportunity to study
abroad in various specialties. Due to this, they were
able to learn the best practices of other countries
while improving their knowledge.

At the same time, our country participates in
international studies aimed at monitoring the qual-
ity of student education. For example, International
Computer and Information Literacy Study (ICILS),
Programme for International Student Assessment
(PISA), Teaching and Learning International Sur-
vey (TALIS), etc. The purpose of these studies is to
determine the problems in the education system and
their causes. This, in turn, will be useful for improv-
ing the quality of education. As a result of compre-
hensive research in the field of education, our coun-
try has gradually introduced the updated educational
program to schools since 2016. It was introduced to
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Ist grades in 2016, to 2nd, Sth, and 7th grades in
2017, to 3rd, 6th, 8th, and 10th grades in 2018, and
to other grades in 2019. In 2020, the implementa-
tion of the 12-year updated educational program in
schools was completed (Shuinshina et al., 2019)

Literature review

The main goal of updated education is to create
an educational environment suitable for the harmo-
nious development of the student and to educate a
person with developed creative thinking skills and
a high level of creativity. The transition from tradi-
tional education to a modern education program is a
very extensive process (Abylkassymova et al., 2023)
. The first step in its implementation began with the
mastery of the content of the updated educational
program by teachers. Further, to increase the pro-
fessional qualifications of teachers, to improve their
skills in using information and communication tech-
nologies, etc., work was carried out in sequence. In
addition, the contents of textbooks and educational
programs have been updated.

We cannot say that the education sector of our
country has become one of the leading countries
in the world. For example, according to the results
of the 2018 PISA international study, Kazakhstan
ranked in the last ten out of 77 countries that par-
ticipated in the study (Habdulkhabar Zh., 2019) [5].
Therefore, the education system in our country still
needs a lot of research. Only real, systematic peda-
gogical research will allow us to organize and im-
prove this field.

Currently, in order to identify the problems
that have arisen in the course of education in the
country and find their solution, it is necessary to
distinguish between the individual problems of
each subject in the course of education and the
problems common to all subjects. For example,
a systematic lack of textbooks according to the
updated educational program, a lack of opportuni-
ties to use ICT during lessons in remote rural ar-
eas, etc. are common problems for all disciplines.
Apart from this, there are separate problems that
arise during the formation of the student’s compe-
tence in each subject.

In this research, it was determined what difficul-
ties or obstacles exist in the formation of students’
competence in physics. That is, this study was based
on the principle that, in order to solve a problem,
first of all, it is necessary to determine its cause.
This study is considered a pilot study to determine
the effective methods of forming the competence of
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students in the subject of physics in the schools of
our country.

Research materials and methods

In the course of the research, the works of do-
mestic and foreign scientists who researched the
features of teaching physics and methods of forming
students’ competences in physics were studied. The
regulatory and legal documents in the field of educa-
tion of the country, the “Law on Education” of the
Republic of Kazakhstan, and the programs and proj-
ects implemented in order to improve the quality of
education were studied. Interviews were held with
the most experienced research teachers, and the dif-
ficulties encountered during the teaching of physics
and the ways to solve them were discussed. Based
on their suggestions, a questionnaire was prepared.
53 subject teachers with different years of experi-
ence who teach physics in schools of different levels
(general education secondary school, gymnasium,
lyceum, specialized lyceum, and NIS) in the country
participated in the research. A survey was conducted
for them in order to determine the main difficulties
encountered in the formation of competence in the
subject of physics among schoolchildren studying in
the Kazakh language in the country at the present
time. For a complete study of the topic, a review of
the works of foreign scientists was made in order to
identify and solve this problem. The progress and
results of their research were analyzed. The educa-
tional experience and achievements of the leading
countries in the quality of education were studied. In
the course of the research, comparing the regional,
national, and economic differences and similarities
between other countries and our country, the pecu-
liarities of the education sector of our country were
determined.

Subject competence is a leading factor that de-
termines the quality of the student’s educational
activities, covering all subjects at each level of
education. The main goal of education is to form a
competent student who constantly improves and de-
velops himself (Smorodinova, 2011) . Therefore, it
is important to develop the subject competence of
the student in any subject he studies, regardless of
what grade he studies. Each subject has different
learning objectives and skills, as well as expected
results. Therefore, the competence that is formed in
a student in each subject is different.

In physics lessons, students usually study
theoretical material, solve problems offered by a
textbook or problem book, and very rarely devi-

ate from this pattern, which often occurs due to
the small amount of time in the curriculum. The
reduction in the number of practice-oriented tasks
and the lack of use of modern technologies that
penetrate the lives of every student lead to a de-
crease in the motivation and cognitive interest of
the student in the subject of physics (Gorokhova
& Nikitin, 2020) .

A student who has developed subject compe-
tence while studying physics should have the fol-
lowing skills:

1. Can describe physical phenomena using theo-
retical knowledge;

2. Can make calculations using formulas;

3. Can make correct measurements in laboratory
work and process the results.

There are many domestic and foreign research
studies on the formation of subject competences in
students. One of them can be considered the article
“Problems of Competence Formation” by Klebleev.
The article is devoted to the analysis of the problem
of competence in the national education system in
the Russian Federation. Modern scientists pay at-
tention to research that allows them to achieve the
highest efficiency in the formation of competence.
This article analyzes the principles of successful
modernization of the education system at that time.
In addition, it tries to reveal the main reasons for
the success of the methods proposed for the current
education system in the formation of competence
(Klebleev, 2018) .

Zhussipbekova Sh., Alimbekova G., Rystygulova
V., Shadinova K., and Adilbekova A. studied the
peculiarities of teaching the subject “Electroener-
getics and Electronics Fundamentals” to students
studying pharmacy. As a result, the readiness of
students for lessons and the activity of performing
practical tasks in this subject were low, and accord-
ingly, their test scores were low (Zhussipbekova, et
al.,2023) . Therefore, if the student is not interested
in the subject during the school period, he will not
be motivated to study even when he receives higher
education.

Veronika & Inga article entitled “Development
of students’ competences in mathematics and sci-
ence subjects in Latvia” examines the problems of
students’ competence formation in the mentioned
subjects in that country. According to the results of
this research, it was observed that Latvia has a uni-
fied system of methodological materials developed
in four subject areas and provides for the formation
of entrepreneurial competences in students. How-
ever, it found that significant improvements are still

203



Problems in forming students’ competence in teaching physics

needed regarding the teaching process (Veronika &
Inga, 2013) .

Erofeeva et al., in their article ‘’Physics: Prob-
lems of Education’’, considered the problem of de-
creasing interest among schoolchildren in studying
physics. The authors are of the opinion that, due
to this problem, it will be difficult to train students
studying physics at universities in the future and to
prepare qualified specialists from them (Erofeeva
et al., 2013) . The competence of today’s student is
the competence of tomorrow’s specialist. Erofeeva
& Giryakova gave such a high assessment to the
student’s competence and emphasized the leading
role of the competences formed in the school walls
for the future specialists to be qualified (Erofeeva &
Giryakova, 2012) .

Zimnya defined knowledge-based, intellectual,
and experiential knowledge of human social and
professional life as “competence”. In addition, he
gave the opposite definition of competence as “hid-
den potential a reserve that cannot be “used (Zim-
nya, 2003) . The author considers competence as a
set of knowledge and interprets actually acquired
skills and competence as passive elements. The
subject of physics is taught in grades 7 and above.
At this stage, students are 13—14 years old. At each
stage of a child’s development, his psychological
and physical features are more obvious than those
of adults. At this age, their previous values and at-
titudes towards adults change. There are frequent
disagreements with parents and teachers. In addi-
tion, students of this age often pay attention to new
things and are eager to create “new experiences”
for themselves. Any problem arising in the course
of education requires study from a pedagogical and
psychological point of view. Therefore, pedagogy
and psychological sciences are closely related. K. A.
Khasabova clearly indicated the direction, structure,
and tasks of providing support to students of this age
in her work entitled “Psychological-Pedagogical
Support of High School Students.” Also, the author
emphasized that the student’s relationship with oth-
ers, self-awareness, assessment, and academic prog-
ress can be improved through psychological and
pedagogical support (Khasabova, 2022) .

Now let’s look at the experience of the leading
countries in the field of education. Since 2000, the
PISA international study has been carried out in or-
der to monitor the education sector of the world’s
countries in a standard way. 15-year-old students
from each country participate in the study once
every three years. PISA tasks are aimed at deter-
mining students’ mathematical, reading, science,
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and computer literacy. According to the results of
the study until 2015, the countries of Finland, Sin-
gapore, Estonia, Switzerland, China, South Korea,
and Japan showed the best results. Our country also
participates in these studies, but the results are not
satisfactory. In the last study conducted in 2018,
our country was ranked 69th in reading and sci-
ence literacy. A total of 77 countries participated in
the study (Habdulkhabar, 2019) . Science literacy
includes test tasks in the subject of physics. These
tasks are designed to assess the student’s ability to
apply his knowledge in real life.

Ustun U., a scientist of the Faculty of Educa-
tion of Ankara Middle East Technical University,
made an analysis in his article “Comparison of Finn-
ish and Turkish Curriculums in Physics,” comparing
the physics curricula of the two countries. He tried to
determine why Finland is a leader in the field of edu-
cation. In Finland, the subject of physics is taught as
part of the subject “Environment and Natural Sci-
ence” in the first four years of basic education. Stu-
dents study the subject “Physics and Chemistry” in
the 5th and 6th grades. Physics is taught as a separate
subject only in the 7th grade. For example, between
the 7th and 9th grades, students study the main con-
tent of the physics course: motion and force, vibra-
tion and wave motion, heat, and electricity. Each
class is divided into two groups: mandatory and spe-
cialized. The required course covers the concepts of
matter and the universe, energy, force, and motion
in general terms, while specialised courses cover
the laws of motion, gravity, waves, heat, electricity,
electromagnetism, and radiation in detail. In addi-
tion, the core curriculum in Finland was updated in
1970, 1985, 1994, and 2004. In the following years,
he conducted special studies to make changes to the
current curriculum. (Ustun, 2010) . Also, the author
noticed that In Finland, it is necessary to organise
effective in-service training training so that physics
teachers can acquire basic knowledge and principles
in new curricula. Teachers should be encouraged to
pursue continuous professional development. Any
revision to the education system without the sup-
port of teachers, who have key responsibilities in
practice, will not create significant and long term
changes.

The main purpose of teaching physics is to devel-
op a student’s conceptual understanding of physical
phenomena, the ability to solve physical problems
and the ability to apply the knowledge gained in life.
Therefore, it is more difficult to master the subject
of physics than other subjects. There are many re-
searchers of effective ways of teaching physics. In
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particular, Gita & Martha have shown that context-
based learning is more effective than traditional
teaching in physics (Gita & Martha, 2008) .

It is known that a lot of research is being con-
ducted to improve the quality of education. Despite
this, improving the quality and results of educa-
tion is still one of the relevant topics. This situation
shows the lack of connection between pedagogical
research and pedagogical practice. Improving any
area requires research. But it is very important to ap-
ply the research results in practice to improve (Jorg
etal., 2007) .

Results

Improving the quality of education is a process
that requires constant and continuous research. Re-
forms in this field are based on the results of special
scientific research. Depending on the individual so-
cial, economic, and political situation of each coun-
try, its educational system will also have peculiari-
ties. Practices that are recognized as best in other
countries must now undergo special pedagogical
research in one country. Therefore, pedagogy is
one of the social sciences. This research was con-
ducted based on the opinions of teachers who play
a leading role in the field of education. To be more
specific, since the purpose of the research work was
to identify the problems that caused difficulties in
the formation of students’ subject competences in
the physics class, only physics teachers participated
in the research. A total of 53 subject teachers par-
ticipated in the research. Among them, 30 teachers
have more than seven years of teaching experience,
and 23 teachers have less than seven years of teach-
ing experience. Since 2016, an updated training
program has been introduced in our country. The
teachers who participated in the study with more
than seven years of experience are considered to be
experienced in teaching traditional and modern for-
mats, and they are familiar with the features of both
curricula. These teachers make up 56.6% of the total
participants (Fig.1).

43 of the respondents teach physics in the Ka-
zakh language in general secondary schools, 2 in
gymnasiums, and the rest in lyceums or NIS schools
(Fig. 2).

45.3% of teachers said that they have difficul-
ty forming the subject competences of students in
physics class, and 35.8% said that they have diffi-
culty only in some subjects. Therefore, according to

the results of the research, it can be seen that 81%
of teachers encounter obstacles in the formation of
the subject competence of students in physics class

(Fig. 3).

43.4%

@ More than 7 years
@ Up to 7 years

Figure 1 — the comparative index
of the respondents according to their work experience

&

Figure 2 — the relative index of respondents by workplace

&

Figure 3 — a comparative index of teachers’ responses
to determine whether there are obstacles
in the formation of students’ subject competences

. General secondary schools
Gynmasmms
Lyceums or NIS schools
@ Others

. Yes

. On some topics

Based on the results of the research, 9.4% of
teachers teach 7th grade students, 5.7% — 8th grade,
15.1% — 9th grade, 58.5% — 10th grade, 37.7% are
of the opinion that it is difficult for students of the
11th grade to learn physics. They showed that it is
difficult for students to master physics sections of
optics, electricity and magnetism, atomic and nucle-
ar physics (Fig.4).
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7th grade 5(9.4 %)

8th grade 3(57 %)

9th grade
10th grade 31(585%)
11th grade 20(37.7 %)

None

Figure 4 — Comparative index of teachers who have difficulty
in forming the subject competence of students in these classes

The following questions of the survey were
aimed at determining the opinion of teachers about
the causes of these problems. As a result of prelimi-
nary discussions with teacher-researchers, objective
and subjective factors causing these problems were
identified. Objective factors that hinder the forma-
tion of subject competences of students in the teach-
ing of physics:

1. Lack of didactic materials according to the
updated program in the Kazakh language used for
lesson planning;

2. Some topics in Kazakh language textbooks
are unclear for the student;

3. Absence of workbooks according to the up-
dated program in the Kazakh language, necessary
for independent preparation of students;

4. Lack of material resources necessary for
teaching in schools (interactive board, laboratory
equipment, etc.);

5. Reduction of hourly load of physics subject in
gymnasium and general education schools.

Respondents were asked to determine the most
important obstacle among these factors, taking into
account the recent changes in the field of education
of the country, the economic situation of the coun-
try, changes in the behavior of students, as well as
the social situation of the society.

According to the results of the research, 50.9%
of the teachers indicated that the lack of didactic
materials according to the updated program in the
Kazakh language, which is used for lesson planning,
is an obstacle to the effectiveness of the lesson. In
addition, it was found that the lack of material re-
sources necessary for teaching in schools (interac-
tive board, laboratory equipment, etc.) prevents the
lessons from being held at their level (Fig. 5).
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Figure 5 — Comparative index of responses
of teachers participating in the study
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Subjective factors that hinder the formation of
students’ subject competences in the teaching of
physics:

1. Student’s lack of enthusiasm for lessons;

2. Low teacher competence;

3. Lack of supervision and support from parents;

4. Systematic lack of education organization
work of the school administration;

5. Systematic lack of education organization
work of education departments;

6. Systematic lack of education organization
work of the Ministry of Education.

80.0%
60.4%
60.0% - 50.9%
40,0% -
i 11.30,15.1%
20.0% 5705 3%
0,0% -

Figure 6 — Comparative index of responses
of teachers participating in the study

The main subjective factor hindering the effec-
tiveness of the physics lesson is the low motivation
of the student to study the lesson (60.4%). Also, it
was found that the responsibility of parents and the
qualifications of teachers are one of the important
factors that directly affect this situation (Fig. 6).
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Discussion

Nowadays, complex pedagogical problems of-
ten arise in the education systems of the world. Rap-
id changes in any field in the world are considered to
be the main factors in the emergence of these prob-
lems. Many social changes, scientific and technical
progress, increased competition in the labor market,
etc., forced each country to improve its education.
If the economy of the country directly depends on
scientific and technical innovations in that country,
on the contrary, quality education depends on the
economy of that country. These issues in the field of
education have not bypassed our country either. De-
spite the fact that many projects and research studies
are being conducted in order to improve the field
of national education, our country is still unable to
achieve satisfactory results in this field.

School education is the first and most important
part of education. Physics is one of the most difficult
subjects for high school students. In order to learn
this subject, the student needs to have well-devel-
oped understanding, application, and analysis skills.
In this work, the factors hindering the formation of
students’ subject competences in the physics lesson
were determined.

Even in previous studies, teachers agreed that
the physics curriculum was challenging. (Spall et
al., 2004) . Because of this, students will be less
interested in learning physics. Angell et al.’s study
found that physics is interesting for students but
difficult and requires a lot of work. In addition,
teachers believe that it is difficult to study physics
if students have weak mathematical abilities, but
students do not agree with this opinion. (Angell et
al., 2004)

One of the hindering factors is the lack of di-
dactic materials in accordance with the content of
the updated program in the Kazakh language. Since
2016, the schools in our country have started pro-
viding education according to the updated program
(Shuinshina et al., 2019) . According to this pro-
gram, textbooks in the Kazakh language were com-
piled. But in order to systematically plan the lesson,
the teacher needs comprehensive preparation. And
with the help of only one textbook, it is impossible
to explain complex subjects like physics. And it can
be said that there are no educational materials for
the subject of physics according to the content of
the updated program in the Kazakh language. The
use of materials in foreign languages hinders the ef-
fective use of the teacher’s time. If there were more
resources for teachers in the Kazakh language, the

teacher would be able to choose and use the neces-
sary versions from among them.

Zhumgalbekov and Efilti’s study revealed that
the level of learning of secondary school students
in general is at a high level. It turned out that the
level of effective learning among secondary school
students varies significantly depending on where
they live. The average score of schoolchildren liv-
ing in the city was higher than that of schoolchildren
living in districts and villages. In other words, we
can say that urban schoolchildren know better ways
of learning than students from districts and villages
(Zhumgalbekov & Efilti, 2021) .

In addition, remote rural areas in the country are
not fully covered by Internet networks, so teaching
materials in foreign languages are not available for
teachers there. As a result of this situation, there
is a difference in the educational opportunities
of students in urban and rural schools. In addi-
tion, the schools there are not fully equipped with
equipment for using interactive methods in physics
classes (interactive whiteboards, laboratory equip-
ment, etc.). That is, although the updated curricu-
lum has been introduced in the country, it can be
seen that teaching according to it has not yet been
fully implemented. The reason is that the educa-
tion sector is not fully funded due to the country’s
economic situation.

The market situation and the rapid development
of technologies in recent years have had an impact
on the psychological condition of students. Parents
spend a lot of time trying to earn money. Apart from
that, nowadays more people are engaged in mental
work than physical work. Therefore, most parents
do not have the opportunity to devote time to their
child’s upbringing and education. They only pro-
vide for the material needs of their children. Espe-
cially in the city, many children spend most of their
time on mobile phones without parental supervision.
Unnecessary information on the mobile phone and a
lack of sleep and rest time lead to a decrease in the
student’s interest in the lesson.

Conclusion

In conclusion, the formation of subject compe-
tence in physics lessons is influenced not only by
the complexity of the subject matter but also by sev-
eral social factors. To address these challenges, it is
crucial to update and expand the Kazakh-language
teaching materials in line with the revised curricu-
lum, ensuring that both teachers and students have
the necessary resources. Additionally, enhancing
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teacher qualifications, improving parental involve-
ment in children’s education, and fostering student
motivation are essential steps. The success of educa-
tion depends not only on the efforts of students and
teachers but also on the active support of parents and
society.

The ultimate goal of teaching any subject is to
develop the student’s competence in accordance
with the content of that subject. A nation’s pros-
perity is a testament to its development, and a key

prerequisite for such development is the education
and literacy of its people. Today’s students are to-
morrow’s specialists. Therefore, teachers must not
only provide education but also work to identify and
address challenges in the education system, offering
effective solutions. Continuous reforms in the edu-
cation sector are vital to keeping pace with societal
advancements. Only by doing so can a nation aspire
to join the ranks of leading countries in education
and development.
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