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INTERNATIONAL RESEARCH SYSTEMS PISA, TIMSS:
SYSTEM OF TASKS AND THEIR ANALYSIS

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
well-known surveys are TIMSS, PISA and PIRLS. The main difference
between TIMSS and PISA is 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 classes) and colleges participate in PISA. TIMSS measures
the academic knowledge (What? Where? When?), 80 % of the TIMSS tasks
are directed to reproduction of knowledge. PISA measures functional
competences — 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 bad in calculations, but have problems with statistics... Recently
was published results of PISA-2015, sample is more than 400 thousand
teenagers from 57 countries.

Keywords: project, design technology, TIMSS, PISA.

Introduction

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.
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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.

The state program of development of the Republic of Kazakhstan for 2010-
2025 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 [1].

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.

Object of study — research systems PISA, TIMSS.
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Subject of study — International research systems PISA, TIMSS: system of
tasks and their analysis.

The purpose — study the essence of the tasks of the international research
systems PISA, TIMSS.

Objective: to study the essential differences building of tasks PISA and
TIMSS; conduct a comparative analysis of participants in international research;
to determine the practical significance of the conducted measuring systems.

Research methods: analysis and synthesis of information data; comparative
analysis.

Results: comparative analysis in the context of countries participating
in international studies; participation of Kazakhstani schoolchildren and their
effectiveness.

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 [2]. 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 [3; 4]. That
is, it was shown that teacher get insufficient methodological support for the use
of real-life context in his subjects at school [5; 6].

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.

PISA (Programme for International Student Assessment) — an assessment
of mathematical, natural-science and reader’s literacy of 15-year-old students.
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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 mathematical and natural-science functional competence of school
students. 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).

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 9th 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.

525+

515-525
505-515
495-505
485-495
475-485
450-475
425-450

400-425
<400

PISA 2015 Country Scores
average for Science, Math, wmid Reading

Source: https://www.occd. org/pisa/datal

Figure 1 — The result of PISA 2015

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
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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.

TIMSS (Trends in International Mathematics and Science Study) — an
assessment of 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.

Table 1 — Results of TIMMS survey 2016

No Country Math | Reading | Science | Mean «IQ»
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 5143 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
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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
Sth 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.

Kazakhstan was presented by 5780 15-year-old school students and students
of 16 regions of the country (189 schools and 27 colleges). The OECD doesn’t
range the country on the gained points. The main reason of this assessment is to
show progress of educational systems all around the world. In comparison with
PISA-2012 the Kazakhstan participants of the international test have shown
progress in all directions of a research. Growth on mathematics has made 28
points and to natural sciences — 31 points. The trend of progress of mathematical
and natural-science competences remains at the high level. In 2012 progress in
comparison with 2009 made 27 and 25 points respectively. The highest rate of a
gain of points in PISA-2015 was shown by our 15-year-old students on reader’s
literacy (+34). It has become possible thanks to the «National plan of action for
development of functional literacy of school students» realized at the request of
the Head of state and actions for transition to the updated maintenance of school
education. Thus, target indicators of the state program of development of education
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 Nazarbayev Intellectual Schools (2 061
people) have for the first time 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 total number of pupils of the republic [7].

The full and deep analysis with concrete conclusions and recommendations
will be presented in the National report in 2017. 70 % of the questions PISA
estimate abilities to apply knowledge. Earlier it was reported that the Kazakhstan
pupils of 4 classes have taken 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) [8].
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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 well-known surveys are
TIMSS, PISA and PIRLS. The first to be run was TIMSS (Trends in International
Mathematics and Science Study) in 1995, although it was a successor of
international studies going back to the 1960 s. TIMSS is now repeated every 4
years and tests learners of 10 and 14 years old. It is managed by the International
Association for the Evaluation of Educational Achievement (IEA). Next came
PISA (Programmer for International Student Assessment) in 2000, with a survey
that is repeated every three years. This survey assesses learners who are a little
older — aged 15 — and are nearing the end of compulsory secondary education.
It assesses performance in reading, mathematics, science and problem solving.
Special focus is placed on one of these areas in each year of assessment. PISA is a
project of the Organization for Economic Cooperation and Development (OECD).
Each participating country has an agent that runs the survey — in the UK, it is the
National Foundation for Educational Research (NFER) — which invites a sample
of schools to take part.

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 clearer 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 surveys
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.

Every year or two, the mass media is full of stories on the latest iterations
of one of the two major international large scale assessments, the Trends in
International Mathematics and Science Study (TIMSS) and the Program for
International Student Assessment (PISA). What perplexes many is that the results
of these two tests — both well-established and run by respectable, experienced
organizations — suggest different conclusions about the state of U.S. mathematics
education. Generally speaking, U.S. students do better on the TIMSS and poorly
on the PISA, relative to their peers in other nations. Depending on their personal
preferences, policy advocates can simply choose whichever test result is convenient
to press their argument, leaving the general public without clear guidance.
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Now, in one sense, the differences between the tests are more apparent than
real. One reason why the U.S. ranks better on the TIMSS than the PISA is that
the two tests sample students from different sets of countries. The PISA has many
more wealthy countries, whose students tend to do better —hence, the U.S.’s lower
ranking. It turns out that when looking at only the countries that participated in
both the TIMSS and the PISA we find similar country rankings. There are also
some differences in statistical sampling, but these are fairly minor.

There is, however, a major 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
major 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 biggest predictor of how well a student did
on the PISA test was exposure to formal mathematics. This 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 actually 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
understanding and to using mathematics.

Conclusions

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, PISA 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
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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 problem context, 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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K. Xy6anoB aterHmarsl AKTe0€ OHIPIIiK MEMIIEKETTIK YHUBEPCHUTETI,
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PISA, TIMSS XAJBIKAPAJIBIK 3EPTTEY )KYHEJIEPI:
TATICBIPMAJIAP )KYHECI J)KOHE OJIAP/BI TAJIJIAY

Conebl 20 scoinida oKy, MAmMeMamuKa HoHe HCapambvliblCHMAHY
NnoHOepiH OKblmyObl 6A2anatimvlH XAIbIKAPALLIK CAYaIHamManiap oacmuol
MAKbIPLINKA AUHALObL, OUMKeHI 01ap en0epoi akaoeMusIblK yicepimine
Kapatl petimunexke 6enedi. Yw ey mauviman wonyrap — TIMSS, PISA
arcone PIRLS. TIMSS nen PISA apacvindazvl Hezizel aublpMauibliblKmap
3epmme)oin yazici men bazvimuina doainanvicmol. TIMSS-xe 4-wii osrcone
8-covinbin okywsiiapel Kamvicadwl. PISA-ea mexk 15 srcacmazvr (7-12 coinvin)
MeKmen OKyubliapsl MeH Koneodcoe okumsiHoap Kameicaowvl. TIMSS
onuemi axademusinvlK, 6inim boarvinmaobwviiaowl (He? Katioa? Kawan?),
TIMSS mancvipmanapvinviy 80 % 6inimoi srcayevipmyzabazvimmanzan.
PISA enwemi ¢ynxyuonanovix Ky3vipemminik 601vin mabwviiaosi, a2Hu
mypai emipaik scazoaunapoa 6inimoi muimoi Konroauna oinyee,102UKAIbIK
Oypuic olinayaa HeoHe OYpblic KOPbIMbIHObLIAD KHcdcail Oinyze Heziz0enceH
(Heee? He ywin? Kanaii?), axnapammulx kecmenepoi, 0uazpammanapobl,
m.6. dypvic manoay, mycindipiy (unmepnpemayusanay). bizoiy
arcacecnipimoep duonozus OolbIHWA Mekmen 6a20apaamacsis 6ineodi, bipak
I'MO-ubiy He exenin mycinbeiioi. Onap ecenmeynepoi Hcakcol sHcypeizedi,
OIpax MaHUNyIAYUs MeH cmamucmukasa oHai bepinedi 57 enden 400
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MblHaa HcywlK scacocnipim kamoickan PISA -2015 6inim bepy orcyiiecin
3epmmey HOMuUIICECi OCbIHOA.
Kinmmi ce30ep: arcobda, scodanvik mexnonoeus, TIMSS, PISA.

A. . Capman® K. T. Hcabepeenosa, B. A. Kybuesa
AKTIOOMHCKHH PEeTHOHABHBIN TOCYy1apCTBEHHBIN YHIHBEPCUTET
nvenn K. XXybanoga,

Pecny6imka K3axcran, r. Akro0e.

Marepuan noctynuin B pegakuuto 15.03.21.

MEXIAYHAPOJHBIE NCCIEJOBATEJBCKUE CUCTEMBbI
PISA, TIMSS: CHCTEMA 3AJIAHUAM M UX AHAJIN3

B nocneonue 20 nem medxcoynapooHnvle onpocul, oyerHusanouue
obyueHue ymenuio, MamemamuKke U ecmecmeeHnbiM HAYKam, Obliu
3A20/106KAMU HOBOCMElU, NOMOMY Y4MO OHU CMABAM CIMPAHbL 8 NOPSOOK
6 coomeemcmeuu ¢ ux ycnegaemocmvio. Tpu camvix u3zgecmuulx
o0630pa — smo TIMSS, PISA u PIRLS. Ocnosuvie omauuus TIMSS
u PISA ceazanvl ¢ svlboprol u gokycom uccieoosanuii. B TIMSS
npunumarom yuacmue yyeHuxu 4-x u 8-x xnaccoe. B PISA yuacmeyrom
moavko 15-nemuue yuawuecs wkon (7-12 xnaccel) u xonneodicell.
TIMSS 3amepsiem axademuyeckue 3nanus (4Ymo? I'oe? Koeoa?), 80
% 3a0anuti TIMSS nanpasnenst na eocnpouseedenue 3nanui. PISA
samepsem PYHKYUOHANbHbIE KOMNEMEHYUU — YMeHue 3@P@PeKmugHo
NPUMEHAMb 3HAHUSA 6 PA3TUYHBIX HCUSHEHHBIX CUMYAYUAX, J102UYeCKU
MyICIUMDb U 0enamv 000cHo8aHHble 8b1800bl (Ilouemy? 3auem? Kax?),
uHmMepnpemupo8ams UHGOPMayuoHusie epapuru u ouazpammol u Op.
Hawu noopocmku 3naiom wKoIbHyI0 Npo2pammy no 6uono2uu, Ho He
nonumarom, umo makoe I’ MO. Onu Henioxo npou3800am 6bIUCIeHUS,
HO 11e2K0 N000Alomcst HA MAHURYIAYUU CO CIMAmMucmuKoll... Takogvl
pesyabmamul ucciedoganus obpasosanus PISA-2015, 6 komopom
yuacmeogano okono 400 moic. noopocmkos uz 57 cmpa.

Knroueswie cnosa: npoexm, npoexmuas mexuonozus, TIMSS, PISA.

213



Tepyre 15.03.2021 x. xibepinmi. bacyra 29.03.2021 k. K0oJI KOHBUIIBL
DnexTpoHIsl Oacna
2,30 Mb RAM
[MaptTe! 6acma Tabarsr 15,8.
Tapanemver 300 mana. barackr kemiciM OOHBIHIIIA.
Komnerotepae 6erreren 3. C. Mckakosa

Koppekropsr: A. P. OmapoBa

Tancsipsic Ne 3748

Cnano B Habop 15.03.2021 r. [Tognucano B neyats 29.03.2021 .
DNeKTpOHHOE U3/JaHNe
2,30 Mb RAM
Venna. 15,8. Tupax 300 sk3. Llena norosopHasi.
Komnerorepnas Beperka 3. C. MckakoBa
Koppekrop: A. P. Omaposa
3aka3 Ne 3748

«Toraighyrov University» 6acnacbiHaH 0aChUIBII ITBIFAPBUTFaH
TopaifFEIpOB YHUBEPCUTETI
140008, IMaBmoxap K., Jlomos ., 64, 137 ka0.

«Toraighyrov University» 0acnacbt
TopaifFBIpOB YHUBEPCUTETI
140008, IMaBmoxap K., Jlomos ., 64, 137 ka0.
8 (7182) 67-36-69
e-mail: kereku@tou.edu.kz
pedagogic-vestnik.tou.edu.kz



	_Hlk59464378
	_GoBack
	_GoBack
	_GoBack
	_Hlk64769189
	_GoBack
	_Hlk61445141
	_GoBack
	_Hlk61987786
	_GoBack
	_Hlk61989367
	_GoBack
	_GoBack

