
1



▪ In the seventh grade of elementary school (according to the Croatian curriculum), 

students learn the concept of function for the first time, and  throughout school 

they deepen and practice it by solving various problems tasks.

▪ However, the question is how our students recognize the concepts (functions) 

they have learned in their enviroment, in some classical tasks, used to measure

van Hiele’s levels of acquisition.

▪ It is known from the literature (van Hiele, 1986.; Teppo, 1991.; Mason, 2009.; 

Jurgenson et al, 2020.), that van Hiele’s levels are used to assess geometry, but it 

is also possible to apply them to other areas of mathematics. 

▪ The same is true for functions (Ishodi, 1987) and trigonometry (Walshu, 2015).
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▪ The aim of the investigation conducted within the framework of the project „Van 
Hiele Level of Mathematical Achievement of Students in the Republic of
Croatia”  approved by the Ministry of Science and Education of the Republic of
Croatia and carried out in cooperation with the University of Zadar, is to verify the 
adoption of the concept. 

➢Level I – everyday language, 

➢Level II – arithmetic, 

➢Level III – algebra and geometry, 

➢Level IV – accounting,

➢Level V – mathematical analysis. 
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▪ The investigation was conducted over two years on elementary and high school
students.

▪ The first test was conducted in May 2019 in 10 high schools and i 5 elementary
schools. 

➢1181 high school students and 155 elementary school students participated in the 
tests (Osijek, Vukovar, Vinkovci, Zagreb, Metković, Split, Zadar, Rijeka and Pula). 

▪ The second testing phase lasted from October 2020 to January 2021 during the 
pandemic. 

▪ A total of 1439 students were tested, of which 148 students were in elementary
school.

▪ In the second testing year, the same students were tested to check their progress.

4



▪ For testing purposes, a group of teachers has developed tests for linear, quadratic, 
exponential, and logarithmic functions.

▪ These functions (with trigonometric functios) are the basis for the application of
mathematics in the science (physics, biology and chemistry).
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▪ Each test has 9 questions – 3 questions for each level

▪ It should be emphasized that for each functional group the level was tested from
1 to 3 according to van Hiela . 

▪ Example_
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▪ After the first test, the tests for each functionl group were corrected, refined, and
supplemented according to the experiences and comments of the teachers who
wanted to test their students.

▪ The results were unexpected (even worse).
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Linear function_high school
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Linear function_high school
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Quadratic function_high school
-behind letters A, B, . . . – are not the same school as at linear function
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Exponetial function_high school
behind letters A, B, . . . – are not the same school as at linear/quadratic function
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▪ In working through these tests, 

than classes in other 
high schools (general education, language, …)
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▪ For example, two mathematics classes in the same high school in 
terms of the overall result in that high school.
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▪ Taking at least the correct solution of two of the three tasks as a criterion for 
success.

▪ It can be seen that the students in th mathematical class are at Level I and close to 
Level II in their knowledge of the quadratic function. The overall score of the 
students in this school is at Level I, but far from the Levels II and III.

▪ The students in this mathematical class are at Level I and near Level II  in their 
knowledge of the exponential function. The overall result of the students of this 
school is far from Levels I, II and III.
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▪ Second test – postponed because the pandemic

▪ The results are devastating, 
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EXAMPLE.
The price of the drinks is 7 HRK (0.93 euros) for 100 ml, 12 HRK (1.6 euros) for 
125 ml and 17 HRK (2.27 euros) for 150 ml. What is the price of a 200 ml drink?

➢This is a linear function problem from the first test.

➢It was solved by less than 3 % of the students in the 8th grade (elementary school), 
and in the 1st grade of high school (without mathematics subjects, which have a larger
number of hours of mathematics) this problem was solves only by 6 % and in 
„mathematical” classes by 8 %.

➢This task was intended (because of the possible application and use of the properties
of the linear function) tor the Level III

➢On closer inspection, it doesn’t even require „spetial” calculations and mathematical
knowledge and can be solved by rote.

➢Thus, our students weren’t prepared for „sophisticated” application of knowledge
about the linear function, nor for possible „ingenuity” in solving task.
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▪ The reasons for poor knowledge of functions are many, but it is obvious that teaching 

in the Republic of Croatia does not "produce" a good result.

➢ From these data it is evident that the content, tasks and teaching of mathematics in the 

Croatian school system should be modernized, as they do not produce good results.

➢ Continuation of this condition without the necessary measures will lead to similar or 

even worse results.

➢ This research on the knowledge of mathematical functions, as well as the results of the 

final exams and the international PISA and TIMS surveys among our students, clearly 

show that mathematics education needs to be redesigned, theoretically and 

professionally based on the scientific foundation and the experience of the best 

teachers and implemented consistently and dynamically. 
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