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Abstract: The words PISA and TIMSS has just entered our national educational 

system. PISA is an international program to assess literacy and competence of 

15-year-olds and is held every three years by the International Organization for 

Economic Cooperation and Development. It assesses students' academic 

performance in reading, mathematics and natural sciences and is evaluated on a 

1,000-point scale. TIMSS (Trends in Mathematics and Science Study) is an 

international monitoring of the quality of teaching mathematics and science in 

schools and is organized by the International Association for Educational 

Achievement Assessment (IEA). This study will help to compare the level and 

quality of knowledge gained by 4th and 8th grade students in mathematics and 

science in different countries and to identify differences in national education 

systems. In this article, I will discuss about these innovative assessments in 

teaching mathematics today.  
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ИННОВАЦИОННЫЕ ПОДХОДЫ В МАТЕМАТИЧЕСКОМ 

ОБУЧЕНИИ 

(На основе внедрения международных систем PISA и TIMSS) 

Аннотация: слова PISA и TIMSS только что вошли в нашу национальную 

систему образования. PISA - это международная программа для оценки 

грамотности и компетентности 15-летних подростков, которая 
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проводится каждые три года Международной организацией 

экономического сотрудничества и развития. Он оценивает успеваемость 

студентов по чтению, математике и естественным наукам и 

оценивается по 1000-балльной шкале. TIMSS (Тенденции в изучении 

математики и естественных наук) - это международный мониторинг 

качества преподавания математики и естественных наук в школах, 

организованный Международной ассоциацией оценки образовательных 

достижений (IEA). Это исследование поможет сравнить уровень и 

качество знаний, полученных учащимися 4 и 8 классов по математике и 

естественным наукам в разных странах, и выявить различия в 

национальных системах образования. В этой статье я расскажу об этих 

инновационных оценках в преподавании математики сегодня. 

Ключевые слова и фразы: PISA, TIMSS, международная оценка, 

преподавание математики, естествознание, общеобразовательные 

школы. 

Introduction. Trends in International Mathematics and Science Study 

(TIMSS) and the Programme for International Student Assessment (PISA) 

designed to assess pupil achievement across a number of countries. PISA was 

developed in 1997 and was first implemented in 2000. With the help of the 

program, changes in the education system of different countries are identified, 

compared, and evaluated. The number of students participating in each state is 

about 2 percent of the total number of 15-year-olds in the country. The PISA 

program is organized by the Organization for Economic Cooperation and 

Development with the participation of leading international organizations and 

national centers in the consortium. 

TIMSS is an international monitoring of the quality of teaching 

mathematics and science in schools and is organized by the International 

Association for Educational Achievement Assessment (IEA). This study will 

help to compare the level and quality of knowledge gained by 4th and 8th grade 
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students in mathematics and science in different countries and to identify 

differences in national educational systems. In addition, the content of the 

education provided in schools in mathematics and the natural sciences, the 

learning process, the possibilities of the educational institution, the potential of 

teachers, and the factors related to the families of students. The survey is held 

every four years with the participation of many research centers and 

organizations around the world, including the US Educational Testing Services 

(ETS Educational Testing Services), the Statistical Center of Canada (IEA) and 

the Secretariat of the International Association for Educational Achievement 

Assessment (IEA). Advisory committees of various state experts are also 

established. 

 Materials and Methods. TIMSS and PISA test different things, TIMSS 

is being more curriculum based whilst PISA assesses the application of skills to 

real life problems. TIMSS focuses on assessing pupils’ knowledge and skills in 

mathematics and science, focusing very much on what they have been taught in 

school. Comparisons of PISA and TIMSS mathematics frameworks can be 

found in a number of publications (American Institutes for Research, 2005; 

Hutchison & Schagen, 2007; National Center for Education Statistics, 2008; 

Neidorf et al., 2006). These comparisons tend to produce a descriptive list of 

similarities and differences between the two published frameworks, such as the 

classifications of the content domains and the cognitive domains. However, few 

published comparisons critically examined the differences. For example, would 

one framework lead to a test that is completely different from a test based on the 

other framework? Is one framework a subset of the other? If so, what is missing 

in that framework? Are the two frameworks essentially the same? The key 

differences between PISA and TIMSS are at the level of the tests and items, not 

just at the level of broad aims and orientations, as reflected in the frameworks. 

At a first glance, most would conclude that both PISA and TIMSS mathematics 

frameworks are comprehensive. However, the PISA mathematics framework 
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suggests its more inclusive approach, with the following line at the beginning of 

the framework document: Rather than being limited to the curriculum content 

students have learned, the assessments focus on determining if students can use 

what they have learned in the situations they are likely to encounter in their daily 

lives (Organisation for Economic Co-operation and Development [OECD], 

2003, p. 24). 

The word “limited” suggests that PISA is attempting to be more inclusive 

in terms of coverage of the mathematics domain. It also suggests that the school 

curriculum, whether intended, implemented, or attained, does not focus on 

whether students can use what they have learned. Does this mean that TIMSS, 

being more curriculum-based, does not assess whether students can use what 

they have learned? The TIMSS mathematics framework states the following: 

While the assessment of abilities such as solving nonroutine problems and 

reasoning with mathematics will be of special interest, the factual, procedural, 

and conceptual knowledge that form the initial base for the development and 

implementation of these skills will also be assessed. Problem solving and 

communications are key outcomes of mathematics education that are associated 

with many of the topics in the content domains. They are regarded as valid 

behaviors to be elicited by test items in most topic areas (International 

Association for the Evaluation of Educational Achievement, 2003, p. 11). It 

would appear that TIMSS does not preclude problem solving in the framework, 

but there may be less emphasis on this than in PISA, where the mathematics 

framework is almost entirely built on the application of mathematics 

competencies that may reasonably be expected of students. In short, one may 

expect a different balance in the two tests in terms of problem solving items and 

fact/procedural items, but one might not necessarily expect a complete absence 

of one type of item.  

Each assessment is developed from a framework specifying the content 

and skills to be measured. The mathematics frameworks of TIMSS reveal 
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considerable agreement on the general boundaries and basic organization of 

mathematics content. For example, TIMSS assessments include five main 

content areas related to the major mathematical curricular areas of number, 

measurement, geometry, data, and algebra. And the framework also includes 

dimensions that define a range of cognitive skills and processes. PISA also 

specifies a range of content expectations, but the framework is organized around 

overarching ideas (e.g., space and shape) versus curricular-based areas like 

geometry or algebra and with emphasis on the contexts in which mathematics is 

applied (e.g., in school, in society). 

Conclusion. To conclude briefly, the international assessments PISA and 

TIMSS provide a method for comparing the mathematics and science 

performance in our country to the performance of students in other countries. 

TIMSS and PISA provide an important international perspective and allows us 

to reflect both on how well our students know what we believe they should 

know and on where we stand among other countries.  
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