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The role of contextual geometry tasks in the evaluation of educational 
achievements in mathematics 

The article shows the relevance of mathematical literacy assessment essential for testing school graduates’ 
competence in the field of mathematics (geometry). The authors analyzed the participation of secondary 
schools in the external evaluation of educational achievements such as: Unified National Testing (UNT), Ex-
ternal Evaluation of Educational Achievements (EEEA), PISA (Program for International Student Assess-
ment) and TIMSS (Trends in Mathematics and Science Study). The analysis showed that international evalua-
tion systems tend to test students' competence using practice-oriented or contextual tasks. The authors in-
cluded several contextual geometry tasks  that were used to assess mathematical literacy in the aforemen-
tioned testing systems (UNT, EEEA, PISA, TIMSS). Basing on the results of the analysis, the authors con-
clude that in actual practice teaching mathematics in senior forms is oriented at forming the ability to solve 
only educational geometric tasks of various degrees of complexity. 
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Modernization of Kazakhstani educational system of today is based, in response to the world trends, on 
the solution of several important tasks. One of the major tasks is focusing on the development of an individ-
ual possessing all the competencies essential to apply the acquired knowledge in professional activity in ac-
cordance with the needs of the labor market. Another important task is to encourage students’ creative activi-
ty and develop the ability to feel confident in unusual life situations.  

Starting from 2015 there have been made some amendments and additions to the RK Law on Educa-
tion. The amended law brings about a phased transition to the updated content of school education [1].  

One of the priority goals of education is the development of functional literacy of students [2]. 
According to A.A. Leontyev, functional literacy is the ability of a person to use knowledge acquired in 

the course of lifetime to solve a wide range of life problems in various spheres of human activity, communi-
cation and social relations [3]. 

One of the types of functional literacy that is assessed in the context of the external evaluation of stu-
dents’ academic achievements is mathematical literacy. Mathematical literacy is the basis of a high level of 
mathematical education at different levels of education. 

In Kazakhstan we have two rapidly developing systems of external evaluation of students’ educational 
achievements: the Unified National Testing (UNT) and the External Evaluation of Educational Achievement 
(EEEA). The results of UNT and EEEA are used to assess the quality of education. But the results of these 
assessments do not give us an opportunity to compare the quality of education in our secondary schools with 
the level of education in other countries. Kazakhstan should participate in international comparative studies 
in the field of education, such as TIMSS, PISA, PIRLS, etc., to assess the competence of students, namely in 
mathematics [1].  

In the RK State Program of Development of Education and Science (SPDES RK) for 2016–2019 it is 
said that Kazakhstani secondary schools must improve their results obtained in the course of international 
comparative assessments carried out in the contexts of TIMSS and PISA: TIMSS (Trends in Mathematics and 
Science Study) is the international monitoring study of the quality of mathematical literacy of 4th and 8th 
graders; PISA (International Student Assessment Program) is an international system of assessing the level of 
mathematical literacy of 15 year old students [1]. 

According to the rating «Discrepancies in skills in the 21st century» carried out by the World Economic 
Forum (WEF), Kazakhstan is among those countries that have a low level of cognitive intelligence of stu-
dents. According to the WEF rating one of basic skills essential for a successful person of the 21st century is 
mathematical literacy. 
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By mathematical literacy we understand students’ abilities to recognize problems that arise in the sur-
rounding reality and can be solved by means of mathematics; to formulate these problems in the language of 
mathematics; to solve these problems using mathematical apparatus; to analyze the employed methods of 
solution; to formulate and record the results of the solution. 

Key instruments of developing and modeling students’ mathematical literacy are contextual (practice-
oriented), creative, recreational and research tasks. 

Contextual mathematical tasks are tasks whose aim is to solve a standard or non-standard situation by 
finding an appropriate method of solution with the obligatory application of mathematical knowledge. The 
main peculiarity of such tasks is the development of cognitive intelligence [4]. 

In the modern world to possess encyclopedic literacy is no longer enough. It is extremely important to 
be able to apply generalized knowledge and skills in solving specific situations and problems. 

Let us analyze the examples of contextual tasks solution. These tasks were included in such tests assess-
ing mathematical literacy as PISA-2012 and TIMSS-2015, or were included in «mathematical literacy», 
a required subject in the context of  UNT-2017. 

Task 1. In a pizza restaurant they have two kinds of round pizza, having the same thickness but different 
sizes. The diameter of the smaller pizza is 30 cm, and it costs 1100 tenge. The diameter of the larger pizza is 
40 cm, and it costs 1500 tenge. Which pizza is more profitable to sell for the owner of the pizza restaurant? 
Give your reasons. 

You should start your reasoning with dwelling on the fact that, though the pizzas  have the same thick-
ness and different sizes, the difference in their prices depends only on the surface area of the pizza. There are 
two possible assumptions in determining pizza seller’s benefits: the first assumption is based on the differ-
ence in the cost of the same unit of area of the larger and smaller pizzas, the second on the difference be-
tween the areas of the larger and smaller pizzas that can be bought for the same money. 

The student should realize that the surface of the pizza has the form of a circle with a known diameter, 
and the most important thing is to resort to geometry. Applying the formula of the area of the circle the stu-
dent needs to calculate the area of the larger and smaller pizzas. The radius of the circle equals to a half of 

the diameter dr
2

1
 . The radius of the smaller pizza is 

1 1
30 15. 

2 2
r d    The radius of the larger pizza is 

1 1
40 20. 

2 2
R d     

According to the first assumption it is necessary to divide the price of pizza by its area. 

Ssmaller pizza  r2 = 3,14  152 = 706,5 (cm2) 
1 cm2 of smaller pizza will cost 1100: 706.5 ≈ 1.557 (tg). 

Sl arg er pizza =  R2 = 3,14  202 = 1256 (cm2) 
1 cm2 of a larger pizza will cost 1500: 1256 ≈ 1,194 (tg) 
The solution received due to the first assumption showed that it is more profitable for the owner to sell 

smaller pizzas because 1 cm2 of a small pizza costs a little more to the buyer than the same area of 
a large one. 

According to the second assumption it is necessary to divide the area of a pizza by its price. 
For a smaller pizza: paying 1 tenge you can buy 706.5: 1100 = 0.64 (cm2). 
For a larger pizza: paying 1 tenge you can buy 1256: 1500 = 0.83 (cm2). 
The solution according to the second assumption showed that it is more profitable for the owner to sell 

small pizzas, because paying 1 tenge a customer  can buy a smaller surface area of the smaller pizza and a 
larger surface area of the larger pizza paying the same sum of money. Consequently, the larger pizza is more 
beneficial for the customers, and the smaller one for the seller. 

The key point in solving the problem consists in establishing functional connection between the size of 
the pizza and its price, so the assignment can be referred to the «changes and connections» section. The con-
text itself seems to be of a personalized character. By the nature of the prevailing cognitive activity the task 
belongs to the cognitive domain «formulate» because it requires creating a model for solving the task. 

Task 2. A revolving door has three glass partitions, which, together with this door, revolve inside the 
circular space. Three door partitions divide this space into three equal sectors. Figure 1 below depicts these 
door partitions in such a manner as if you look at them from above. How many degrees is the angle between 
two door partitions? 
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field. The context itself is of the professional character. By the nature of prevailing cognitive activity the task 
is referred to the cognitive domain «apply». 

The results of the international assessment of «mathematical literacy» show that students cannot cope 
with geometry tasks that check their mathematical competence essential to facilitate students' readiness for 
everyday life in the modern society. At the same time, in contrast to everyday life in its narrow sense, the 
practical (professional) activity of people in various fields (mathematics, medicine, economics, technology, 
etc.) involves mastering more complex mathematical methods (methods of geometry and others) which are 
studied in the senior forms. Successful solution of contextual problems in geometry can be secured only 
when the educational process is oriented toward solving similar problems in the school course of geometry. 
The analysis of geometry textbooks shows that the applied component in them is represented quite poorly. 
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Математикадағы білім беру жетістіктерін бағалау үшін  
геометрияның мəтінмəндік есептерінің рөлі 

Мақалада математика білім беру саласында мектеп түлектерінің құзыреттілігін тексеру барысында 
математикалық сауаттылығының өзектілігі көрсетілген. Авторлар орта мектептерінің білім 
жетістіктерін сырттай бағалау Ұлттық бірыңғай тестілеу (ҰБТ), Оқу жетістіктерін сырттай бағалау 
(ОЖСБ), Математика білім беру саласындағы PISA (Programme for International Student Assessment) 
жəне ТIMSS (Trends in Mathematics and Science Study) Халықаралық салыстырмалы зерттеулеріне 
қатысу бойынша зерттеулер жүргізілген. Халықаралық деңгейде оқушылардың құзыреттілігін тексеру 
мақсатында мəтінмəндік жəне практикалық мазмұны бар есептері қолданылатыны атап өтілді. 
Авторлар математикалық сауаттылығын бағалау (ҰБТ, ОЖСБ, PISA, TIMSS) кезеңінде кездесетін 
сəйкес геометрияның мəтінмəндік есептерін таңдап көрсеткен. Сонымен қатар жоғарыда 
айтылғандары негізінде білім беру тəжірибесінде жоғары сыныптарда математика əр түрлі күрделі 
деңгейлерінде тек таза оқу геометриялық есептерді шешу қабілетін қалыптастыруына бағытталғанын 
атап өтті. 

Кілт сөздер: математикалық білім, математикалық есептер, құзыреттілік, геометриялық мəнмəтіндік 
есептер, математикалық сауаттылық. 
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Роль контекстных задач геометрии при оценке  
образовательных достижений в математике 

В статье показана актуальность исследования математической грамотности в проверке 
компетентности выпускников школы в области математики, в частности в геометрии. Авторами 
проведен анализ участия общеобразовательных школ во внешней оценке образовательных достиже-
ний учащихся, таких как Единое национальное тестирование (ЕНТ), Внешняя оценка учебных дости-
жений (ВОУД), а также в Международных сравнительных исследованиях PISA (Programme for 
International Student Assessment) и ТIMSS (Trends in Mathematics and Science Study) в области матема-
тического образования. Отмечено, что для проверки компетентности учащихся на международном 
уровне применяются контекстные задачи, задачи с практическим содержанием (практико-
ориентированные). Авторами дана некоторая подборка соответствующих контекстных задач 
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геометрии, встречающихся в оценке математической грамотности (ЕНТ, ВОУД, PISA, TIMSS). Отме-
чено, что на практике обучение математике в старших классах ориентировано на формирование уме-
ния решать только чисто учебные геометрические задачи различного уровня сложности. 

Ключевые слова: математическое образование, математическая грамотность, компетентность, геомет-
рические контекстуальные задачи, когнитивный интеллект, профессиональная деятельность. 
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