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NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hawea2o coobuwecmea.
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THE MODERNIZATION OF EDUCATION IN KAZAKHSTAN:
TRENDS, PERSPECTIVE AND PROBLEMS

Abstract. The purpose of current reforms in an education system — ensuring its high-quality transformation in
the conditions of the market economy within globalization. Reforming of education demands creation of new legal,
scientific and methodical, financial and material terms and adequate staffing for development of this process from
the preservation of the positive potential which is saved up in this sphere. According to Nazarbayev «100 concrete
steps» education should be one of the crucial areas of development. In particular, the President of Kazakhstan spoke
about the improvement of the quality of the human capital from the standards of the countries of OECD. According
to the large-scale international studies TIMSS and PISA, Kazakhstan students demonstrate high results at subject
mastery level, but they are much less able to cope with tasks embedded in non-mathematical settings. The pupils own
subject contents at quite a high level but cope with the tasks loaded with contextual information much worse. The use
of a real-life context in school education could be a source of a wide range of opportunities both for deeper mastering
of subject and for the developing cognitive skills. In a number of studies it has been shown that the use of a real-life
context in education contributes to problem-solving skills, helps students apply gained in class knowledge to real-life
everyday life and increases their motivation for learning.

Keywords: primary education, modernization, the real-life context, functional literacy, PISA, TIMMS.

Research Problem. The current trends in the education of the Republic cause the necessity of
reconsideration of their role, functions and a place in the general education system, elaboration of new
approaches in their further development.

The highly effective education system is one of the significant factors in providing a steady rise of the
national economy and the Kazakhstan society. The purpose of the new economic and social reforms in an
education system of our state — ensuring its high-quality transformation in the conditions of the market
economy within globalization. Reforming of education demands creation of new legal, scientific and
methodical, financial and material requirements and adequate staffing for deepening and development of
this process from the preservation of the positive potential which is saved up in this sphere.

It is possible to carry out a qualitative education reform in the conditions of dynamic social and
economic changes in society only in the presence of detailed worked strategy considering as the real
situation which developed in education, the accruing tendencies, and the operating relations, and possible
ways of future development of society and state.

Development of the program is dictated by the need for changes in the organizational and economic,
substantial and methodical, legal and social and psychological relations which developed in education. It
along with the existing state and departmental programs in education and its new standard and legislative
providing will make an organizational basis of realization of public policy in education.

In the President's book of Nursultan Nazarbayev to the people of Kazakhstan "Kazakhstan way-2050:
The uniform purpose, uniform interests, the uniform future" it is paid particular attention to education
improvement of quality. The modernization of education is one of the steps which Kazakhstan has to pass
on his way to enter into number 30 of the most developed countries of the world.
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In the conditions of modern dynamic development and the global competition from education, it is
required that it was qualitative and continuous throughout all life. Therefore the task of mastering modern
techniques and programs of training, an increase of the level of teaching, training in demanded knowledge
and skills, such as three - language policy, (Kazakh, Russian, English), professional preparation, analytical
thinking is set for the Kazakhstan education system. We should carry out high-quality reforming of all
system of knowledge acquisition which result has to be an exit to the international standards of education.
Introduction at all levels of training of the principle of duality that will promote fixing at young people not
only theoretical knowledge but also practical skills and abilities of work on the production, including hi-
tech and innovative character is necessary.

"Modernization of an education system in Kazakhstan is expedient on three main directions:
optimization of educational institutions; modernization of teaching and educational process; increase of
efficiency and availability of educational services", — social modernization of Kazakhstan is told in article
of the President of the Republic of Kazakhstan Nursultan Abishevich Nazarbayev ": The twenty steps to
society of general work", published in official mass media.

According to President Nazarbayev, within optimization, it is necessary to strengthen a continuous
vertical of education. It is crucial to restoring logical interrelation of all types of "age" education as full
elevator: preschool, initial, average, professional, the highest and post-high school.

Thus Nursultan Abishevich Nazarbayev emphasized that it is impossible to allow essential gaps as
the educational services provided by private and public institutions of education. The education system
has to remain nationwide.

He noted that, first, it is necessary to take measures for improvement of the quality of the mana-
gement case in the system of secondary education. Secondly, it is essential to adjust control of observance
of the state educational standards at private schools, colleges, and higher education institutions, including
the international.

The state program of development of the Republic of Kazakhstan for 2011-2020 is a new round of
increase of competitiveness of education, construction of the human capital by ensuring availability of
quality education to a steady rise of the economy.

One of the strategically essential directions of modernization of the Kazakhstan education is a
transition to the 12-year model of training. The Ministry of Education revises the state general education
standard of 12 years' education and develops training programs, textbooks for the 9th experimental classes
within the transition to 12 years' training.

Urgent question on the agenda, there is a development and examining textbooks. Expertize of 831
books and EMB is carried out, from them it is recommended to use in educational process 756. Now the
experimental integrated training programs in 15 subjects are developed. The Ministry of Education and
Science of Kazakhstan together with International Bank for Reconstruction and Development realizes the
project on modernization of system of technical and professional education (further — TPE) according to
inquiries of society and industrial and innovative development of the economy, integration into world
educational space.

Nursultan Nazarbayev charged to enter stage-by-stage introduction of 12 years' education, updating
of standards of school training for the development of functional literacy, and also the introduction of per
capita financing in high school and creation of the system of stimulation of successful schools.

According to the State programme of education and science development in 2016-2019, the
transition to 12 years' education is the main priority. The full process will take four stages: since 2016 of
the first classes; since 2017 — the second, fifth and seventh classes; since 2018 — the third, sixth, eighth and
10th classes; since 2019 — the fourth, ninth, 11th and 12th classes. In 2015 the necessary state standard of
education (SOSE) of elementary school was approved.

Since September 1 approbation of GOSO of primary education, textbooks and the educational and
methodical complex (EMC) in the first classes of 30 pilot schools of the Republic of Kazakhstan began.
Since September 1, 2016, the first classes overall country passed to training according to the program of
the 12-year school.

Thus, the transition to the updated content of education began. From the first class entered the new
subject "Natural sciences" (fundamentals of natural sciences) and from the third class — "Information and
communication technologies." It should be noted that since the same year the first classes of schools
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started studying five days in a week. Scientists already scientifically proved that at the reduction of the
duration of educational week productivity of training increases. GOSO from secondary, general secondary
education is provided by the introduction of 12 years' teaching and a three-language policy.

Trilingual training in Kazakhstan will be entered in 2018 and only within the senior classes. It is
meant just in the 10-11th courses in studying subjects which pupils will choose.

The use of a real-life context in school education could be a source of a wide range of opportunities
both for deeper mastering of subject and for the developing cognitive skills. In a number of studies it has
been shown that the use of a real-life context in education contributes to problem solving skills, helps
students apply gained in class knowledge to real-life everyday life and increases their motivation for
learning [Cognition and Technology ..., 1990; Boaler, 1993; Brenner, 1998; Chapman, 2006; Freudenthal,
1973; Gravemeijer, 1994; Pilot, Bulte, 2006].

According to Nazarbayev "100 concrete steps" education should be one of the crucial areas of
development. In particular, the President of Kazakhstan spoke about the improvement of the quality of the
human capital from the standards of the countries of OECD.

According to the large-scale international studies TIMSS and PISA, Kazakhstan students demonstrate
high results at subject mastery level, but they are much less able to cope with tasks embedded in non-
mathematical settings. These results seem to be true both for mathematics and science. To solve PISA
tasks formulated in the context of everyday life, it is necessary to have the modeling skills - that is, to be
able to build a mathematical model of the proposed daily situation [PISA 2012 Assessment..., 2013].
Thus, relatively lower students’ results in PISA compare to student’s results in TIMSS may indicate, that
students in Russia experience difficulties to apply gained in school knowledge in a real-life context.

Such the gap in the students’ TIMSS and PISA results in Kazakhstan could be explained with the fact
how education is organized in Kazakhstan [Bolotov et al., 2012; Kasprzhak and others, 2005]. That is, it
was shown that teacher get insufficient methodological support for the use of real-life context in his
subjects at school [Egurova, 2014; Tyumeneva et al., 2015].

It is important to note that the problem identified on the TIMSS and PISA data is relevant for several
school disciplines such as chemistry, biology, physics and mathematics.

Government standard for education in primary and secondary school emphasizes the growth of "a
value of mathematics and computer science in the daily life of a person". That is, a person should be able
“to model real-life situations in the language of algebra, to study the constructed models by using the
algebra conceptions, to interpret the obtained results" and "to apply the concepts, results, methods for
solving practical problems and problems from related disciplines". The necessity to develop the abilities of
students to use school knowledge in everyday life is emphasized in the "Fundamental core of the content
of general education" as well.

Literature Review. The variety of teaching practices towards real-life context, word problems and
related to them effects for the students’ achievements are widely studied in the literature. The most widely
these questions are considered within the framework of the theory of situational learning [Lave, 1988;
Lave & Wenger, 1991; Greeno, Smith, & Moore, 1992], as well as in the context of the transfer of
knowledge [Lehman, Nisbett, 1990; Gick and Holyoak, 1980; Bransford et al., 1999]. As Russian
literature concerns, learning in context is mainly considered within the framework of vocational education
and higher education [Verbitsky, 1991]. Recently, issues of the learning in a context is discussing within a
competence-based approach to education [Verbitsky, 2016]. A large number of works have been devoted
specifically to the use of real-life context in math education: V.V. Firsova, .M. Shapiro, M.V. Egupova, J.
Boaler, L. Verchaffel, E. De Corte, as well as dissertations, for example, L.E. Haimina, V.P. Kizilova,
N.V. Reshetnikova.

Following aspects of using a real-life context in education are studied: teaching practices [Greeno et
al.,, 1997; Lange, 1996; Boaler, 1993; Chapman, 2006] and teachers’ beliefs [Meirink et al., 2009;
Thompson, 1992; Stipek et al., 2001]. However, a little attention has been paid to a connection between
the way of working with a problems’ context and a content of problem. Next, teachers’ beliefs about the
possibility to use a real-life context in education in Kazakhstan have not been explored yet. Finally, the
use of a real-life context in math education in Kazakhstan has not been considered from an international
perspective. Thus, the small numbers of empirical studies devoted to these questions inspired the decision
to explore this topic.
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Primary education (Grades 1 to 4) — This level is provided in primary schools, lower secondary
schools that include the primary level, and secondary schools that include all three levels of education.
The goals of primary education are the following: form children’s personalities; develop their individual
abilities; instill a positive attitude toward education; develop strong literacy, numeracy, and language
skills; encourage self-realization; and teach behaviors that will help children master subsequent education
programs in basic secondary school.

In order to monitor student performance in general educational programs, education organizations
conduct ongoing and interim assessments. Education organizations independently determine the method,
order, and frequency of assessments. Ongoing assessment of student performance is conducted by teachers
in all school subjects. Interim assessments are administered after the completion of the school year and
before May 31. Education organizations set a list of subjects in accordance with their own education
programs and curricula, which are based on the State Mandatory Standards for General Secondary
Education.

Objectives of the Research.

The aim of the dissertation was to analyze the use of real-life context in teaching at primary and
secondary school level in Kazakhstan and to consider the results from an international perspective of using
real-life context at school.

The mixed-method design was chosen to conduct that research.

In order to answer the first group of research questions, there were employed datasets of two large-
scale assessment TIMSS and PISA, and one panel from a longitudinal survey TrEC.

Main results. In order to answer the first group of research questions the datasets of TIMSS 2016,
PISA 2015 and TrEC were analyzed. First, according to TIMSS 2016 data, it was shown that mathematics
teachers in Russia and in foreign countries devote a comparable amount of time to many math teaching
practices, including working with real-life context. However, in Russia, students at the 8" grades are much
less likely to meet a task that requires more independent problem-solving activity (solving complex and
unfamiliar problems that do not have an obvious method of solution) compare to peers in other countries.
And, at the same time, they are much more likely to perform tasks on reproductive activity (apply facts,
concepts, and procedures to solve routine problems). As for math test, Russian students more often need to
solve problems on memorizing rules, procedures, and facts than their peers in foreign countries. It is
important to note, that the real-life word problems tasks were presented in math tests in Russia with the
same frequency as in foreign countries. Thus, in many cases, teachers in Russia use real-life context in
teaching mathematics to the same extent as teachers in other countries.

400-425 q
<400 v /§'
PISA 2015 Country Scores .
Source: hitpsi/iwww.oced. org/pisa/data/ verags Tor Sciche o, Mat, al;}'d' Reading s FnatolyKartin

tnz.com /akarfin | akarlin.com

The result of PISA 2015
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However, the results of the international study of PISA 2015 revealed quite opposite results: students
in CIS are more familiar with the tasks and concepts that can be attributed to formal mathematics, rather
than to applied mathematics. For example, the 9™ students in CIS noted that they more often work in math
lessons with concepts from algebra (quadratic and exponential functions) and geometry (vectors,
polygons), solve equations, than with real-life word problems. Compare to other countries the frequency
of formal math problems is one the highest among them.

The Organization for Economic Cooperation and Development has released the influential PISA
rankings based on tests taken by 15-year-olds in more than 70 countries, including Kazakhstan. In total
over 500,000 15-year-olds took part in the PISA 2015. Kazakhstan was represented by 5,780 15-year-old
schoolchildren and students from 16 regions of the country (189 schools and 27 colleges). The OECD
rankings doesn't rank countries by points, instead, it highlights the high-achieving education systems.
Compared to the 2012 results, Kazakhstani students demonstrated progress in maths (28 points), reading
(34 points) and science (31 points). It became possible after Kazakhstan launched the National Action
Plan on the development of functional literacy of schoolchildren on instruction of Head of State Nursultan
Nazarbayev and took steps to update the content of secondary education. The Program for International
Student Assessment (PISA) provides education rankings on the basis of international tests taken by 15-
year-olds in maths, reading and science. The tests are taken every three years. It should be noted that
Asian countries have been dominating the rankings for the past couple of years with Singapore at the top.

Results of TIMMS survey 2016

# Country Math Reading Science Mean “1Q”
1 Singapore 564 535 556 551.7 107.8
2 Hong Kong (China) 548 527 523 532.7 104.9
3 Japan 532 516 538 528.7 104.3
4 Macao (China) 544 509 529 527.3 104.1
5 Estonia 520 519 534 524.3 103.7
6 Canada 516 527 528 523.7 103.6
7 Chinese Taipei 542 497 532 523.7 103.6
8 Finland 511 526 531 522.7 103.4
9 Korea 524 517 516 519.0 102.9
10 B-S-J-G (China) 531 494 518 514.3 102.2
13 Germany 506 509 509 508.0 101.2
21 Australia 494 503 510 502.3 100.4
22 Viet Nam 495 487 525 502.3 100.4
23 United Kingdom 492 498 509 499.7 100.0
28 Russia 494 495 487 492.0 98.8
31 United States 470 497 496 487.7 98.2
32 Latvia 482 488 490 486.7 98.0
44 Kazakhstan 460 427 456 447.7 92.2
52 Turkey 420 428 425 4243 88.7
63 Georgia 404 401 411 405.3 85.8
73 Dominican Republic 328 358 332 3393 75.9
OECD Average 490 493 493 492.0 98.8

The latest Timss makes better reading for Russia which moved from 10th up to 7th in the primary
maths table, stayed at 6th in secondary maths, climbed from 5th to 4th in primary science and stayed at
7th for secondary science. Kazakhstan also shot up the tables — from 27th to 12th place in primary maths,
17th to 7th in secondary maths, 32nd to 8th in primary science and 20th to 9th in secondary science.
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Nowadays Kazakhstan faces a formation of the new education system which focused on world
educational practice. This process is initiated by necessary changes in the pedagogical theory and practice
of teaching and educational process. The teacher jobs require new skill as the ability to find a right
pedagogical method in a wide range of modern, innovative approaches and create a valuable training
material of the new generation. This aspiration of reaching all students spans disciplines, age levels, and
all varieties of institutions. Most teachers do so out of a genuine love for their subject and a desire to share
the wonder of their chosen field with others. Science teaching is no different than other disciplines in this
respect. However, try as we may in science, the lack of diversity apparent in the statistics of who chooses
to pursue scientific disciplines professionally suggests that we still have much to learn about how to reach
all students.

In the last 20 years, international surveys assessing learning in reading, mathematics, and science
have been headline news because they put countries in rank order according to performance. The three
most popular reviews are TIMSS, PISA, and PIRLS. The main difference between TIMSS and PISA is the
type of sample and focus of research. Pupils of the 4th and 8th classes take part in TIMSS. Only 15-year-
old pupils of schools (7-12 grades) and colleges participate in PISA. TIMSS measures the academic
knowledge (What? Where? When?), 80% of the TIMSS tasks are directed to the reproduction of culture.
PISA measures functional competences - the ability to effectively apply knowledge in various life
situations, to logically think and draw valid conclusions (Why? What for? As?) to interpret information
schedules and charts, etc. Our teenagers know the school program in biology, but don't understand what
GMO is. They are not wrong in calculations but have problems with statistics... Recently was published
results of PISA-2015, the sample is more than 400 thousand teenagers from 57 countries. The rating of
Kazakhstan is only in the fourth ten. Monitoring of quality of education at PISA school is carried out in
four main directions: literacy of reading, mathematical literacy, natural-science literacy and computer
literacy. The PISA monitoring allows revealing and comparing the changes in education systems in the
different countries and estimating the efficiency of strategic education decisions. Analyzing our failures in
the PISA tasks, scientists have selected the long list of "deficiencies" — those skills which aren't enough for
school students for the successful solution of functions.

PISA (Programme for International Student Assessment) - an assessment of mathematical, natural-
science and reader's literacy of 15-year-old students. The research is conducted by OECD 3-year cycles
since 2000. Kazakhstan has experience of participation in two PISA-2009 and PISA-2012 projects.

In comparison with PISA-2009 Kazakhstan has improved results in the direction of mathematical and
natural-science functional competence of school students. The growth of an indicator of effectiveness on
mathematical literacy has made 27 points (2009 - 405, 2012 - 432 points) and 25 points on natural
sciences (2009 - 400, 2012 - 425 points).

Will present 8 261 15-year-old students of 232 organizations of secondary education including from
16 NIS to PISA-2015 Kazakhstan.

TIMSS (Trends in International Mathematics and Science Study) - an assessment of the quality of
mathematical and natural-science education of pupils of the 4th and 8th classes. It is carried out by 4-year
cycles since 1995.

In TIMSS-2011 the GPA of the Kazakhstan fourth-graders in the direction mathematical literacy has
made 501 and 495 - natural-science competence (on 1000 mark system). Eighth-graders on mathematics
have gathered - 487, on natural sciences - 490 points.

The total number of students from Kazakhstan (179 schools) who took part in TIMSS-2015 (the 4th
classes — 4 852 people, the 8th classes — 5 038 people).

For the first time, Kazakhstan took part in the TIMSS study in 2007. As a result, Kazakh fourth-
graders took fifth place out of 36 countries in mathematical literacy and the 11th place in sciences.

The study is aimed at identifying students’ capacities to apply knowledge and skills in different
situations for an adequate socialisation. Nowadays, modern parents are trying to pay more attention to
children and unveil their skills in various directions realising that rapidly developing world generates more
challenges for younger people.

According to Assan Zholdassov, head of Pythagoras School, engaged in training competitive students
in science, technology, mathematics and engineering, students tend to choose careers in technical areas.
“At present, great number of children show interest in mathematics and exact sciences. Students like to
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compete; they are fond of solving mathematical tasks. Parents also make a great contribution to children’s
study,” said Zholdassov in an interview to the Astana Times.

The OECD doesn't range the country on the gained points. The main reason for this assessment is to
show the progress of educational systems all around the world. In comparison with PISA-2012, the
Kazakhstan participants of the international test have shown improvement in all directions of research.
Growth in mathematics has made 28 points and to natural sciences - 31 points. The trend of the progress
of mathematical and natural-science competences remains at the high level. In 2012 growth in comparison
with 2009 made 27 and 25 points respectively. Our 15-year-old students showed the highest rate of a gain
of points in PISA-2015 on reader's literacy (+34). It has become possible thanks to the "National plan of
action for the development of functional literacy of school students" realized at the request of the Head of
state and actions for the transition to the updated maintenance of school education. Thus, target indicators
of the state program of development of knowledge and science, the strategic plan of the Ministry of
Education and Science for 2014-2018 where expected values have been provided in 440 points on
mathematics (fact 460), 430 on natural sciences (456), 400 on reader's literacy (427) are reached.

Besides, all 15-year-old school students of Nazarbayev Intellectual Schools (2 061 people) for the
first time have taken part in the PISA-2015 project. Their influence on the general results of Kazakhstan
has been corrected in proportion to a share of pupils of NIS from the total number of pupils of the repub-
lic [9].

Nazarbayev Intellectual Schools (NIS) are an initiative of the government of Kazakhstan intended to
educate the future intellectual leaders of the country. This network of elementary and secondary schools
teaches students in a trilingual environment of Kazakh, Russian, and English.

NIS accepts talented, motivated students, with the aim of developing them into critical thinkers and
independent learners. NIS schools are located throughout Kazakhstan, with new campuses opening due to
rapid expansion throughout 2014 and 2015. As a result, NIS is recruiting experienced teachers for the
opportunity to become part of their educational initiative.

Their influence on the general results of Kazakhstan has been corrected in proportion to a share of
pupils of NIS from the total number of pupils of the republic. The NIS students showed excellent results in
mathematics, and natural sciences competitions (Singapore, Hong Kong, Macau, the Chinese Taipei,
Japan, etc.). Participants from Nazarbayev of intellectual schools gained 523 scores on math, natural
sciences - 517 and in reading 492 scores. The Results of Kazakhstan in PISA-2015 raised serious
questions. The full and in-depth analysis with concrete conclusions and recommendations was published
in the National report. 70% of the questions PISA estimate abilities to apply knowledge. Earlier it was
reported that the Kazakhstan pupils of 4 classes took the seventh place on mathematics and the eighth
place on natural sciences in TIMSS. Pupils of 57 countries have entered the international monitoring
research of quality of school mathematical and natural-science education of TIMSS (Trends in
Mathematics and Science Study).

We interviewed foreign teachers working in NIS. Most of them were really happy to work with kids,
“brilliant”, “gifted”. More than 50% of teachers complaints about stress at work, bad management, and
bad cooperation between administration and teachers.

International comparative studies have played a key role in the modernization of Kazakhstan’s
education system. Kazakhstan’s participation in international studies is stipulated in the State Program for
Educational Development and is funded by the national budget. The significance of the country’s
participation in these studies is invaluable. It not only allows the country to obtain objective data, but
gives a realistic assessment of the achievements and problems of education in the country.

TIMSS results have informed the review of natural science and mathematics curricula, teaching
methods in mathematics and natural science, and university- and college-based teacher education
programs in Kazakhstan. For example, the TIMSS conceptual model was used in the development of
educational programs and textbooks by the National Academy of Education Named After Y. Altynsarin.
The JSC National Center for Professional Development “Orleu” developed special programs to support
teaching staff in implementing international assessments that evaluate student achievement.

National experts have undertaken in-depth analyses of TIMSS nonconfidential test items. Two-stage
assessments of student educational achievement were conducted in 2012-2014, taking into account
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TIMSS technologies. The same sample of schoolchildren (Grades 5 to 6 and Grades 8 to 9) participated in
the study both times. Parents also participated in the national study.

What are the benefits of international surveys? Governments need to know what is going on in the
systems for which they are responsible. Leaders have to decide where to allocate resources according to
greatest need. International surveys could help them to make better decisions based on more transparent
data. The announcement of performances has had a significant impact on national discussions about
education systems and policies. Schools and teachers can reflect on a survey’s global analysis and
consider recommendations for good practice. The studies obtain supplementary information through
questionnaires and correlate this with the test results. For example, PISA 2012 states that lack of
punctuality and truancy are negatively associated with test performance, and makes recommendations
regarding learner engagement. National research and professional development programmers often use the
data from the international surveys as a starting point.

There is, however, a significant distinction in what the two tests purport to measure: the TIMSS is
focused on formal mathematical knowledge, whereas the PISA emphasizes the application of mathematics
in the real world, what they term “mathematics literacy." As a consequence, it would not be surprising to
find significant differences in how students perform, given that some countries’ teachers might
concentrate on formal mathematics and others’ on applied mathematics.

But the real surprise is that these differences may not matter quite as much as we might suspect. For
the first time, the most recent PISA test included questions asking students what sorts of mathematics they
had been exposed to, whether formal mathematics, applied mathematics, or word problems. After
analyzing the new PISA data, we discovered that the most significant predictor of how well a student did
on the PISA test was exposure to formal mathematics. That fact is a notable finding, to be sure since the
PISA is designed to assess skill in applied rather than formal math. Exposure to applied mathematics has a
weaker relationship to mathematics literacy, one with diminishing marginal returns. After a certain point,
more work in applying math is related to lower levels of mathematics literacy.

Why these unexpected results? One reason might be that students need to be very comfortable with a
mathematical concept before they can apply it in any meaningful way. One cannot calculate what
percentage of one's income is going to housing without a clear understanding of how proportions work. It
appears that a thorough grounding in formal mathematical concepts is a prerequisite both to knowledge
and to using mathematics.

The analysis of the teachers’ approaches towards real-life context in lesson showed, that in most
cases teachers avoided the elaborating the context of the problem (narrative approach) and paid more
attention to the overall structure of the problem, its type and the use of the known method of solutions
(paradigmatic approach). In general, teaching interventions towards word problems of Russian teachers
are corresponded to teaching practices in other countries. In addition, math teachers both in CIS (Russia)
and other countries are more focused on the modeling phase of problem solving than on the interpretation
phase. However, unlike foreign colleagues, Russian teachers do not pay attention to distinguishing
relevant and irrelevant information in word problem.

Finally, the interventions towards word problems varied significantly by the type of the word
problem. If the word problem’ context was significant to a student life and had non-routine formulation,
then the teachers were more likely to elaborate the real-life context of that problems. Conversely, if the
word problem had to be solved just with modeling the situation, then math teachers devoted more time to
the structure of such a problem. Thus, the methods used by teachers towards word problems are related to
the characteristics of the word problem.

Next results were obtained answering to the third group of research questions. First, based on the
analysis of math teachers interviews, it was shown that a significant part of teachers does not consider the
role of real-life context as meaningful and self-contained in teaching mathematics. Although teachers in
CIS and in other countries devote almost an equal amount of time to real-life context in teaching math,
mostly Russian teachers use word problems in order to support teaching of the theoretical material or even
as an entertainment. Math teachers in other countries also consider word problems as an additional source
of increasing students' motivation, but, in comparison with Russian teachers, they do not distinguish this
type of activity as secondary to the mastery of the theoretical material.
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Secondly, in math teachers’ opinions, an additional difficulty of using real-life context math lessons
is the lack of a sufficient number of appropriate word problems. In result, teachers have to spend large
resources for searching for these tasks or to develop them. Moreover, together with additional time costs
for searching word problems, teaching interventions of real-life context is quite time-consuming, in
teachers’ opinions. Similar difficulties are experienced by math teachers in other countries, which also
indicate a great time cost of using the real-life context in math lessons. Finally, math teachers both in
Russia and other countries noted the lack of professional training for the work with the real-life context in
teaching mathematics.

In general, this study allowed us to consider the use of real-life context in teaching mathematics from
several points of view, as well as from an international perspective. The conducted analysis and
comparison of teaching methods on datasets of TIMSS 2011, PISA 2012 and TrEC have shown us
significant differences in the frequency of using tasks with low and high cognitive loads. Further, the
analysis of the teachers’ approaches towards word problems has demonstrated that math teachers both in
Kazakhstan and other countries similarly work with the real-life context of word problems. And an
analysis of teachers’ beliefs has revealed similar attitudes of math teachers both in CIS and abroad to the
use of real-life context in teaching mathematics. Thus, the use of real-life context in math lesson is rather
similarly organized in Kazakhstan and in other countries.

It is important to note, that the real-life context plays a secondary and supportive role in teaching
subject in school, according to the results of the study. First, due to the teachers’ approaches towards word
problems, the teacher implicitly signals to students what is relevant to learning math in school. By
skipping elaborating the problemcontext, a teacher indirectly shows these interventions should not be paid
attention to and that learning in school has nothing to do with real-life context. Secondly, the secondary
role of real-life context was shown by the using of those word problems which often were not a correct
model of the real-life. Finally, in teachers’ beliefs, the real-life context also plays only a supporting role in
the math learning process.
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KA3AKCTAHJIAFBI BIJIIM BEPY JKYWECIHIH KAHAPYBI:
JIAMY BOJIAIIAFBI MEH MOCEJIEJIEP

AnHotanus. PecryOmukanbly OuUTiM Oepy callaChIHAAFbl Ka3ipri 3aMaHFbl YPHAICTEpl KOHE OHBIH OPTYpJIi
JIeHrenaeri MiHJeTTepl kaimel OiniM Oepy JKyiHeciHaeri e3JepiHiH peuiH, GYHKIUSIapbiH )KOHE OPHBIH TYCIHYAI,
oJlap/bl OaH opi JaMBITYIbIH JKaHa TACUIAEpiH a3ipieyai Kaxer ereni. Tuimainiri sxkorapsl OitiM Oepy xyiteci — en
HKOHOMHKACHIHBIH >KOHE Ka3aKCTaHJIbIK KOFAaMHBIH TYPaKThl ©CYyiH KaMTaMachl3 €TETiH HeTi3ri (akTopiapasiH Oipi.
biznin MemiiekeTimi3aiH OiiM Oepy >KyHeciHe *ypri3iin kaTkaH pedopMasapbIH MaKcaThl jkahaHaaHyabl ecKepe
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OTHIPHII, OHBIH HAPBIKTHIK SKOHOMHKA IMIAPTTApHIHIA Calaiibl e3repyiH KaMTaMachl3 €Ty Ooubin Ta0bsutagsl. bimim
Oepyni peopmanay OCHI canana >KHHAKTAIIFaH OH QJICYETTi CAKTay HETi3iHIe OCHI MPOIECTi TePEHACTY KOHE TAMBITY
YIIiH jKaHa KYKBIKTHIK, FRUIBIMH, 9ICTEMENIK, KapKBUIBIK JKOHE MaTepHAIABIK JKaFJaiaap sl jKacayabl XKoHE THICTI
IITATTHIK KamTamachl3 eTyai Taian erexi. Memseker Oacuibicki H.O.HaszapOaeBreiH «100 HakThl Kagamiap»
KocrapbiHa OuTiM Oepyre kemn KeHin OeminreH. Aran aiitkanna, Kasakcran IIpesuaenti ObIJI¥ ennpepiniy cran-
naprrapeiia (PISA, TIMMS) HerizaenreH ajami KalmuTalAbIH CallaChlH apTThIPY Typaiibl alTThl. 2016 >KbUIIBIH
1 KpIpKy#ierineH Oactan OYKis ey OOMBIHINA aJFAIKbl CHIHBINTAP 12 KBUIIBIK OKY OarIapiiaMachlHa aybICTHIPBUIIBI.
Ocpuraiima, OiniM Oepy[iH KaHAPTBUIFAaH Ma3MyHbIHA Kelry Oacrtanibl. bipiHmi ceiHbinTaH Oacran «TadburarTany»
(>xapaTBUIBICTaHy FHUIBIMAAPHI HETI31) JKOHE YIIIHIII CHIHBINTAH «AKIapaTThIK-KOMMYHHUKAIMSUIIBIK TEXHOJIOTHSLIAP)»
JKaHa IeHI eHri3inai. Mekrenteri 0i1iM Oepy/IiH KYHAETIKTI eMipi KOHTEKCTiHiH OOJIybl TaKbIPHIIT Ma3MYHBIH TEPEH
MEHIepy JKOHE JKaIIbl TAHBIMIBIK JaFAbUIapIbl JAMBITY YIIIH KeH MYMKIHIIKTEPIiH K631 Ooubin Tabbutaabl. Ockl-
naima, OipkaTap 3epTTeyJepACH aHBIKTAJIFaHIal, MyFaTiMACpIiH KYHICTIKTI eMipleri KOHTCKCTIH MmaimanaHy
mpobiemManapapl STy YIIiH KBl JaFIbUIapAbl JaMbITaasl, KYHICTIKTI eMipleri mpodieManapasl menry YIIiH
YiipeHTeH MaTepuangapIpl Mainaranyra KOMEKTeCce i, COHai-aK oJapAbl OKBITyFa BIHTANaHAbIpansl. TIMSS sxoHe
PISA xampikapanbIK 3epTTeyiepiHe Coiikec, Ka3aKCTaHIBIK OUTiM adyIIbuIap MOHIIK Ma3MYHIBI ©T€ JKOFaphl ICH-
reiijie ycTaipl, 0ipak KOHTEKCTIK aKMapaTIeH KYKTeIreH MiHACTTep Il MIeHIyre diieKaia a3 KabiierTi.

Tyiiin ce3gep: Oacraybim OimiM Oepy, )KaHAPTY, KYHACTIKTI eMip karaaibl, (yHKIHOHAJBIK CayaTThUIBIK,
PISA, TIMMS.
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MOJEPHUM3ALIUA CUCTEMbBI OBPAZOBAHUA B KASAXCTAHE:
NEPCIIEKTUBbBI X1 ITPOBJIEMbI

Annoranus. CoBpeMeHHbIE TCHACHINH B cepe oO0pa3oBaHUS PecIyONMKH W 3aJadd, CTOSIINE TEepel ero
pa3INYHBIME YPOBHSIMH, BBI3BIBAIOT HEOOXOAMMOCTH MEPEOCMBICICHUS MX pONH, (QYHKIMH M MecTa B 0OOmieH
cucteMe o0pa3oBaHUs, BEIPAOOTKM HOBBIX MOAXOAOB B MX AaJIbHEiIIeM pa3BHTHU. BeicokoaddexTnBHas cucrema
00pa3zoBaHusl ABISIETCSI ONHUM M3 OCHOBHBIX (DaKTOPOB OOECIEUEHHs] yCTOWYHBOTO POCTa 3KOHOMUKU CTPAHBI U
Ka3axcTaHckoro obriectBa. Llens mpoBoauMBIX pedopM B CHCTeME O0pa30BaHMs HAIIEro rocyJapcTBa — odecre-
YEeHHE KaueCTBEHHOT'O ee MpeoO0pa3oBaHus B YCIOBUSX PHIHOYHOI SKOHOMHUKH C y4eToM riodanuzauuu. Pedopmu-
poBaHue 00pa3oBaHUsI TPeOyeT CO3/aHMs HOBBIX INPABOBBIX, HAYYHO-METOJUYECKHX, (PHHAHCOBO-MAaTEPUAIbHBIX
YCIIOBUI M aJieKBaTHOTO KaJpoOBOTro oOecnedeHus A YriayOJeHWs W pa3sBHTHS 3TOrO IpOoILecca Ha OCHOBE CO-
XpaHEeHUs] HAaKOIUIEHHOTO B 3TOW cdepe mo3uTuBHOro noreHuuana. B Ilnane Haumm «100 KOHKpETHBIX MIaroB»
I'naBel rocynapcrBa Hypcynrana HazapbaeBa Gosnbiioe BHIMaHuE yaeneHo oOpa3zoBaHuio. B wactHocTH, [Ipesunent
KazaxcTtana roBopmII 0 IOBBIIICHAH KadeCTBa YEIIOBEUECKOTO KanuTana Ha ocHoBe craHnaptoB crpan ODCP (PISA,
TIMMS). C 1 cenTsa6ps 2016 roma mepBbie KITacchl IO BCell CTpaHe NMepennIi K 00yIeHHI0 TIo iporpamMme 1 2-neTHei
mIKoJbl. TakuMm 00pa3oM, Havajcs mepexon K OOHOBICHHOMY conepkaHuio oOpa3oBaHus. C mepBOro Kimacca BBEIH
HOBBIH Tpenmer «EcrecTBo3HaHME» (OCHOBBI €CTECTBEHHBIX HAYK) U C TpeTbero kiacca — «H(OpMamoHHO-KOM-
MYHHUKALIMOHHbIE TEXHOJIOTHM». [IpUCYTCTBHE KOHTEKCTAa MOBCEIHEBHOM KM3HU B IIKOJIBHOM OOYYECHHUH SIBISIETCS
MCTOYHHMKOM LIMPOKUX BO3MOXKHOCTEH Kak /It Oosiee TIIyOOKOIro YCBOEHHMSI IPEIMETHOTO COAEPIKAHUS, TaK M JUIS
pa3BUTHA 06IJ_II/IX KOTHUTUBHBIX HAaBBIKOB. TaK, B paae l/ICCJ'leZlOBaHl/Iﬁ 6])1.]'[0 IMMOKa3aHO, 4YTO HCIIOJb30BAHUEC YyYU-
TCJISIMHU KOHTCKCTAa HOBC@HHCBHOﬂ JKHU3HHU B o6y'1eH1/11/1 Pa3BUBACT y y4UalllUXCH OG[IJ,I/IC HaBBIKW PECIICHUA npoGneM,
IIOMOTaeT UM B NPUMEHEHNH W3yYSHHOI'O MaTepHaja JJIsl pelIeHus 3a1ad B TIOBCEIHEBHON JKM3HM, a TAKXKE MOBBI-
IIaeT UX MOTHBAIMIO K 00yueHnto. CorjlacHO TaHHBIM MeXayHapoaHbIX nccnenosanuii TIMSS u PISA, kazaxcran-
CKHE ydalllMecs BIAACIOT IPEIMETHBIM COJEpXKaHHEM Ha JOBOJBHO BBHICOKOM YPOBHE, HO 3HAUUTENBHO XYXKE
CHPABIISAIOTCS C 3aaHUsIMHU, HArpy>KeHHBIMU KOHTEKCTHOH MH(OpMAaIeH.

KiroueBble cjioBa: HadaabHOE 00pa30BaHME, MOJAEPHHU3ALMS, KOHTEKCT MOBCEIHEBHOW >KM3HH, (YHKIHO-
HalbHas TpaMOTHOCTE, PISA, TIMMS.

Information about authors:

Toybazarova Nagimash Amirkhanovna — Candidate of Pedagogical Sciences, Associated Professor of faculty of
Pedagogics of Preschool education and upbringing department, Aktobe University named after S. Baishev;
n.toibazarova@ausb.kz; https://orcid.org/0000-0002-8218-8427

— 14—



ISSN 1991-3494 Ne 6. 2018

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBumna opopmiieHHs cTaThU IS My OJIMKALUK B )KypHaJIe CMOTPETh Ha CalTe:
www:nauka-nanrk.kz
ISSN 2518-1467 (Online), ISSN 1991-3494 (Print)
http://www.bulletin-science.kz/index.php/ru/

Penaxroper M. C. Axmemosa, T. M. Anenoues, /. C. Anenog
Bepctka Ha xommbrotepe /. H. Kankabexosoii

IToxmucano B meuats 29.11.2018.
dopmat 60x881/8. bymara odcernas. [leuats — puszorpad.
16,5 m.1. Tupax 500. 3aka3 6.

Hayuonanvnas akademus nayx PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



