Vulovi¢ N. et al., Achievements of Younger Primary School...; UZDANICA; 2022, XIX; pp. 133-147

Nenad R. Vulovié UDC 371.27::51-057.87]:616.98

. ., DOI 10.46793/Uzdanical9.S.133V
Aleksandra M. Mlha_]IOVlC Original research paper
Milan P Mlllklé Received: September 25, 2022

. . . Accepted: December 2, 2022
University of Kragujevac P

Faculty of Education in Jagodina
Department of Didactics and Methodology

ACHIEVEMENTS OF YOUNGER PRIMARY SCHOOL
STUDENTS IN MATHEMATICS COMPETITIONS
DURING IHE COVID-19 PANDEMIC!

Abstract: Mathematics competitions represent a very important segment of educational
support to gifted students and play a significant role in identifying, motivating and working
with those mathematically gifted. The COVID-19 pandemic had a strong impact on all seg-
ments of the educational process, including the implementation of mathematics classes, regular
and additional, as well as the organization and implementation of mathematics competitions.
In this paper we wanted to examine whether the changed conditions in which regular and ad-
ditional mathematics classes were implemented had an impact on the achievement of the best-
performing math students. The aim of the research is to examine the adoption of advanced
level mathematical content that students should have acquired at school in the conditions of the
COVID-19 pandemic. The research sample consisted of 4,064 third-grade students (school
year 2020/2021) and 3,824 fourth-grade students (school year 2021/2022). The research results
indicate that students who should be able to solve advanced level tasks show insufficient practice
in performing the four basic calculation operations, as well as insufficient adoption of different
methods of solving advanced level tasks. By looking at the achievements of the same generation
of students through two consecutive competition cycles, it can be seen that insufficiently adopted
concepts in the third grade during the first year of the pandemic remained unexplained in the
transition to a higher grade where they represent a problem for further advancement of students.

Keywords: mathematics competitions, younger primary school students, COVID-19 pan-
demic, student achievement.

INTRODUCTION

In 2020, the whole world experienced a global crisis, and many countries
introduced extreme measures in reaction to the spread of the coronavirus disease.

'The paper is the result of research conducted within the bilateral project titled “Crises, Chal-
lenges and Current Education System” realised in collaboration between the Faculty of Education in
Jagodina, University of Kragujevac (Serbia) and the Faculty of Philosophy, University of Montenegro
(Montenegro) (2021-2023).
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The COVID-19 pandemic led to the disruption of almost all aspects of social

life, and educational systems around the world were not an exception (Mihajlovié,
Vulovié¢, Maric¢i¢ 2021). In March 2020, the Government of Serbia declared a state

of emergency due to the COVID-19 crisis (Official Gazette 29/2020). Classes in

the second semester of the academic year 2019/2020 were interrupted due to the

outbreak of the pandemic and the declaration of a state of emergency (Official Ga-
zette 30/2020) and everything was organized remotely. In school year 2020/2021,
classes for students in the lower grades of primary school were realized according

to a model in which students were divided into two groups. Students followed live

classes in the classroom, but classes were shortened, and their number was reduced.
However, the reduction in the number of classes did not apply to mathematics and

mother tongue classes. On the other hand, due to the division of students into two

groups and the additional workload of the teachers, there was not enough time for
additional mathematics classes (either they were held rarely or not at all). In school

year 2021/2022, all younger grade students returned to normal work mode.

The drastic changes due to the COVID-19 pandemic heavily influenced
some crucial aspects of the organization of mathematics competitions around the
world such as putting participants in the same controlled space in order to ensure
equal opportunities and getting the jury together (to design tasks, control and su-
pervise competition, and ensure proper marking) (Kenderov 2022). In order to
avoid the introduced restrictions and survive, many mathematics competitions had
to be organized online. In the Republic of Serbia, all mathematics competitions
in the period from 2019 to 2022 were held, as planned, live but with increased
epidemiological measures. Minimal shifts in the dates of the competition occurred
only in the academic year 2019/2020 (Ognjanovi¢, HadZi-Puri¢, Duki¢ 2020). Re-
gardless of the fact that the dynamics of the competition were not disrupted, the
question arose as to whether the changed conditions in which regular and additional
mathematics classes were held had an impact on the best-performing math students’
achievement. Some studies reported that changes in educational settings during the
pandemic-affected school years had negative impacts on students’ mathematical
performance in general (Contini et al. 2022; Kuhfeld et al. 2022; Lewis et al. 2021;
Moliner, Alegre 2022), and that lower grades were more negatively affected than
higher grades (Asakawa, Ohtake 2022). Although some authors indicated that the
high-achieving math students were less affected comparing to low- and average-
achieving students (Schult et al. 2022), there were no studies that focused on inves-
tigating the effects of changed conditions on achievement of the best-performing
math students in mathematics competitions.

With our research, we wanted to examine the effects of mathematics les-
sons implemented in changed conditions due to the COVID-19 pandemic on the
achievements of younger primary school students in mathematics competitions.
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THEORETICAL APPROACH TO THE PROBLEM

Mathematics competitions have a long tradition; they are organized in dif-
ferent forms, in different places and intended for different types of students. The
first recorded mathematics competition dating back to 1885 was organized in Ro-
mania and included seventy students (Berinde 2004), eleven of whom received
prizes (nine boys and two girls) (Kenderov 2022). In the following years, numer-
ous countries started organizing mathematical competitions, considering them “as
potentially rich opportunities for attracting young learners by proposing unusual
non routine problems thus creating more opportunities for challenge they need and
like” (Applebaum, Freiman 2013: 144).

Mathematical competitions represent a very important element of providing
educational support to gifted students and play a significant role in the identifica-
tion, motivation and support of gifted students in mathematics (Bicknell, Riley
2012; Toh 2015) and as such have a positive impact on the entire mathematics edu-
cation development. Competitions provide an opportunity for students to explore
new possibilities for doing mathematics that is not an integral part of the school
subject of Mathematics. Such experiences allow students to apply the skills they
have acquired in new situations and thus enrich their learning experience (Kend-
erov et al. 2009). Investigating the role of mathematics competitions in fostering
students’ interest in mathematics, Karnes and Riley (1996) point out that they can
improve students’ independent learning skills and autonomy.

Studies indicate that participation in mathematics competitions increase the
likelihood that students will later have successful careers in STEM fields (Camp-
bell, O’Connor-Petruso 2008; Steegh et al. 2019). Research shows that the first
career orientations begin to form around the age of nine (Auger, Blackhurst, Wahl
2005) and continue to develop during later stages of schooling.

Regular teaching is largely based on enabling students to perform simple
procedures, that is, it rarely teaches students to independently find solution meth-
ods or engage them in other mathematical processes (Lithner 2017). In a study
analyzing the contents of mathematics textbooks in the USA, Australia, Canada,
Finland, India, Ireland, Nepal, Scotland, Singapore, South Africa, Sweden and
Tanzania, Jader, Lithner, and Sidenwall (2015) found that 79% of tasks can be
solved by applying given procedures, 13% of tasks require minor modifications of
the presented solution models, and only 9% of tasks require students to construct
procedures. On the other hand, solving difficult tasks that require students to have
higher levels of reasoning not only generates better knowledge, but also cultivates
skills for dealing with both mathematical and other types of problems (Kenderov
2022).

Mathematics competition tasks are designed to test the creativity, fluency
and critical thinking of mathematically talented students. This population of stu-
dents, who are the main focus of the existing literature when reporting on math-
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ematics competitions (Rosolini 2011; Soifer 2012), usually expects to find among
them exciting topics that they do not have the opportunity to get acquainted with
in regular classes (Geogiev et al. 2008). This is the reason why the preparation of
students for the competition has a significant educational impact, since by prepar-
ing for the competition, students’ mathematical abilities are discovered and further
developed (Kenderov 2022).

In the Republic of Serbia, the oldest, largest and best organized mathematics
competitions for primary school students are organized by the Mathematical Soci-
ety of Serbia (MSS). The first such competition at a republic-wide level was held
in Belgrade in 1967 with the participation of 100 of the best eighth-grade students
(Vulovi¢ 2016). Nowadays, it is estimated that annually close to 100,000 students
from the third to the eighth grade of primary school participate in the initial levels
of the competition (including the school and municipal level), while approximately
thirty students reach the highest level of the national competition (Serbian Math-
ematical Olympiad) (Andri¢ et al. 2018). Students of the first and second grade of
primary school are not included in mathematics competitions organized by MSS,
while for the third and fourth grade primary school students, the highest level is
the district competition.

RESEARCH METHODOLOGY

The research subject presented in this paper is the mathematics competitions
of third and fourth grade primary school students. The problem we will look at is
the achievements of the same generation of students in mathematics competitions
in two consecutive school years. The competitions were organized by the Math-
ematical Society of Serbia and the Ministry of Education, Science and Technologi-
cal Development of the Republic of Serbia. The research objective is to examine
the adoption of advanced level mathematical content, which students should have
acquired at school during the COVID-19 pandemic. Therefore, by analyzing the
achievements of the same generation of students when they were in the third and
fourth grades, we will see to what extent the knowledge was adopted during the
pandemic. For the purpose of a better overview, we will base our analysis on the
results of students at the municipal level of the competition. The reason for this is
the degree of complexity of the tasks that are done in the municipal competition
because they are the most accessible to the wider population of students. The mu-
nicipal competitions taken into account were held in February 2021 and February
2022. The skills and knowledge that the students would have to demonstrate in the
competition are known at the beginning of each school year and are available to all
interested parties on the website of the Mathematical Society of Serbia.

The population of third grade students in the school year 2020/21 was
62,466, and the population of fourth grade students in the school year 2021/22
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was 62,461 students. The competition was attended by 4,465 third grade students
(7.15% of the total number of students) in the school year 2020/21, and in the
school year 2021/22 there were 4,179 fourth grade students (6.69% of the total
number of students).

The research sample which will be the basis for performing the analysis is
given in Table 1.

Table 1. Research sample

9 Gender
School year Grade Sample size % compared to the
number of contestants Male Female
2020/21 3 4064 91.02% 2208 (54.33%) 1856 (45.67%)
2021/22 4 3824 91.51% 2101 (54.94%) 1723 (45.06%)

Research could not be conducted with the entire population since a certain
number of schools did not submit students’ points by tasks, but the total number
only. The research instrument of both school years was a 5-task test compiled by
the State Commission for the Competition of Students in Mathematics. The given
tasks, solutions and method of evaluation are available at https://dms.rs/matema-
tika-osnovne-skole/. The solutions to the tasks were evaluated partially according
to a pre-defined evaluation key which all teachers who reviewed the tasks were
familiar with regardless of the municipalities where the competition was held. The
test time limit is 120 minutes. Data on student achievement were collected from
the competition organizer’s schools, MSS branches and Ministry branch units. Be-
fore the competition, the parents of all students signed an agreement to allow the
processing of the results achieved by the students.

The collected data and numerical points were processed in the SPSS Statistic
20.00. Statistical measures and procedures that were used are: frequency, percent-
ages, arithmetic mean and Mann—Whitney test.

RESULTS AND DISCUSSION

In our analysis, we will first focus on the achievements of third-grade stu-
dents in a competition that was organized almost a year after the declaration of
the pandemic. Teaching in the period from the beginning of the pandemic to the
moment of the competition was mainly organized according to a combined model
(in-school and online). It is important to note at the beginning of the analysis that
the students who participate in the municipal competition are the best in mathemat-
ics in the communities they come from, because in order to come to the municipal
competition, it is necessary to pass one level of selection: the school competition.

Based on the educational standards for the end of the first cycle of compul-
sory education, observing the mutual relationships of geometric objects is at the
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level of knowledge that belongs to the middle level of student achievement. The
first task in the competition was aimed at observing the relationship between the
lines in Figure 1. The students were asked to count how many lines are drawn in
the figure and list which lines are parallel and which are normal.

g/
|/
/

A total of 48.23% of students did all three requirements correctly, while
5.44% of students did not do any part of the task correctly. In addition, 9.10% of
the best third-grade students in the Republic of Serbia only knew how to count the
lines that were given in the figure. The remaining students, in addition to listing
straight lines, were able to spot, to the greatest extent, parallel lines (12.74%), while
8.76% of students listed both lines ¢ and d as parallel. When specifying normal
lines, 10.85% wrote down only one pair.

If we bear in mind that the knowledge required in this task is of fundamental
importance for the further mathematical education of students, we can conclude
that the level of their adoption is not satisfactory.

The second task was related to extracting the numbers of the first thousand
according to a predetermined criterion. In this task, 17.62% of students did not
score a single point, and the most common error in the task was writing down
numbers that have the digit 2 in the place value of the hundreds, probably because
the setting says that it is necessary to write down the numbers of the second hun-
dred. In this task, 12.48% of students stopped working after writing down only
one correct solution. Of the total number of students, 58.61% of them listed all 10
numbers in full, while 7.99% omitted one number when listing the numbers. The
students’ results in this task lead to the conclusion that students of this age need to
insist more on tasks in which the solution is a set of numbers, as well as the neces-
sity of emphasizing systematic answers in the students’ work, so that they exhaust
the entire set of solutions.

The third task was actually the only task in the competition in which the
knowledge that is primarily acquired in additional mathematics classes is used.
Magic squares appear only sporadically in mathematics textbooks, so the observa-
tion and acquisition of their properties is exclusively in these additional classes.
The students’ results on this task indicate that during the pandemic period in most
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schools, additional mathematics classes were either absent or held at a reduced
capacity, as 45.79% of students did not know how to determine a single number
in the magic square out of the ten required. Although the configuration of the
numbers in the magic square is given in such a way that the students can easily
determine the magic sum and then by a series of additions and subtractions in the
range of zero to 100 determine the numbers that need to be written in the fields
of the magic square, only 26.87% of the students managed to complete the task.
The other students, in the majority of cases, made calculation errors after correctly
determining two or three numbers, even though the required calculation was in the
range of zero to 100.

The fourth task was the combinatorial type. Based on the given numbers,
the students were supposed to compose one three-digit and one two-digit number
whose sum or difference is equal to the given number. Although the first part of the
requirement, determining sums, had four solutions, students were asked to provide
only one solution. 28.05% of students could not solve any part of the task. 71.95%
of the students did the part in which addends are determined, while 41.17% did
the part in which the minuend and subtrahend were determined. The fact that more
than half of the students failed to put together two numbers whose difference is
given indicates that combinatorial problems were probably done to a lesser extent,
but also that the students are not able to systematically look at all the possibilities
for the solution of the task, even though their number in the specific task is small.

The worst performed task in the competition was the fifth task in which
the students were asked to add two natural numbers according to a predetermined
criterion and to determine their difference. The criteria in terms of which the stu-
dents had to model the numbers were related to the sum and product of the digits
of the number. These concepts can be mentioned informally in regular classes,
while the actual application is more done in additional classes. The findings of this
task support the conclusion from the third task about the inadequacy of additional
classes, since 48.62% of the best third-grade students could not determine either
the smallest three-digit number with the given sum of digits, or the largest three-
digit number with the given product of digits. The works of other students show
that determining a three-digit number with a given product of digits was a much
more difficult problem than determining a three-digit number with a given sum of
digits. 33.49% of students knew how to determine only the second number, while
17.89% of students managed to determine the first number as well. It should be
noted that 1.38% of students had a problem and failed to calculate the difference
between these two numbers.

The average number of students’ points for each task for the third grade is
given in Table 2.
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Table 2. Average number of points for each task in the third grade

Task 1. 2. 3. 4. 5.
Average points 15.30 13.68 7.01 11.38 6.26

In this discussion, we will also look at the achievements of students in rela-
tion to gender. The average number of students’ points in relation to gender is given
in Table 3.

Table 3. Average number of points for each task in relation to gender

Tasks 1. 2. 3. 4, 5.
Boys 14.90 13.74 7.12 12.10 6.35
Girls 15.78 13.61 6.89 10.53 6.16

Student scores for each task do not have a normal distribution. Through
statistical testing, we can conclude that there is a statistically significant difference
in the achievements of boys and girls in the first and fourth task (Table 4).

Table 4. Mann—Whitney test results by tasks

Task 1. 2. 3. 4, 5.
U 1884775.5 2029922.5 2027914 1833510 1990136
p 0.000 0.564 0.546 0.000 0.087

Girls were better at noticing geometric relationships. There is a higher per-
centage of boys who did not score a single point on the task (6.43%) compared
to girls (3.18%), but also a higher percentage of girls who scored the maximum
number of points on the task (51.72%) compared to boys (45.29%).

In the combinatorial problem in the fourth task, boys did better, because
45.43% of them managed to solve the task completely, while for girls this percent-
age is 36.10%. In contrast, 24.68% of boys failed to solve any part of the task,
while for girls this percentage is 30.93%.

The total number of points in the municipal competition in the third grade
of boys (mean of 54.20 points) and girls (mean of 52.97 points) does not have a
normal distribution and we may state that there is a small but statistically significant
difference (p = 0.049) in the total achievements between them.

The results from the competition of the same generation of students in the
fourth grade can illustrate the success of students in the second year of the pan-
demic, when students had lessons in schools almost all the time.

The first task in the fourth grade required students to compose expressions
based on the given text. A large number of students (83.42%) managed to correctly
compose and calculate the value of the composed expression. However, there is a
significant number of those who: did not do any part of the task correctly (1.75%);
incorrectly calculated the minuend and subtrahend (9.02%); correctly calculated
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both the minuend and subtrahend, but did not correctly calculate the value of the
expression (5.65%). Such data indicate that a large number of students still have
problems with performing basic arithmetic operations (multiplication, division and
subtraction of two numbers), especially bearing in mind that the task was per-
formed by students who were the best in mathematics in their communities.

Unlike the first task, the remaining tasks were a big problem for the students.
In the second task, the students were asked to determine three unknown numbers
based on the given conditions. Although the task could be solved in several ways,
for example by using the longer method or by using the dependence of the sum on
the change of addends, even 60.56% failed to score a single point in this task. Al-
though 31.96% of the students did the task correctly, another 8.89% of the students
went in the right direction towards the solution, but they made random mistakes
in the calculation, thanks to which they did not reach the correct solution. The last
data, in addition to confirming the conclusion from the first task, also indicate an
unsatisfactory degree of processing of different methods of solving the task.

The problem of measuring time in the third task, although it represents the
material already covered in previous grades, was the worst done task in the compe-
tition. The initial problem in the assigned task was to determine the number of days
between two dates, and even 77.09% of the students failed to fulfill this require-
ment, and thus did not win any number of points in the task. 4.00% of students
stopped after having this task done, while 11.85% of students determined how
many seconds the clock would be late but not the time that the clock would show.
7.06% of students fully completed the task. As measurement and measures occupy
a relatively small pool of mathematics lessons in the third and fourth grades, this
task indicates that the students needed additional support to acquire this knowledge.
In addition, this task was the only one in the competition in which a situation from
a real environment was given, which is normally the most difficult problem type for
students, so the results show that it is necessary to provide students with additional
support for these types of tasks.

In the fifth task at the municipal competition for the third grade, it was
observed that the students did not adopt the concept of the product of digits of
a number to a satisfactory level. The same trend remained in the fourth grade as
34.23% of students failed to determine the digits used to write down the required
numbers in the fourth task or to determine at least one of those numbers. About
a third of the students (33.26%) managed to write down all the required numbers,
but again a large percentage of students (8.55%) made mistakes when they had to
add the ten obtained numbers. Bearing in mind that 32.51% of the students failed
to write down all the numbers and that they made incidental mistakes in stating the
required numbers, this indicates the need for a more systematic approach to the
study of contents in which it is necessary to state the entire set of numbers.

The only geometric problem in the fourth grade was given in the fifth task,
which was supposed to examine the extent to which the students are able to see the
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perimeter of a figure as a sum of adequate constituent parts, as well as to visually
notice the same parts in a given picture. As many as 76.49% of the best-performing
math students of the fourth grade could not see the components of a square and a
rectangle from the picture, nor could they tell by how much the perimeter of the
rectangle is longer than the perimeter of the square, so they could not continue with
the task. 4.26% of them noticed that the rectangle consists of 10 sides of the square,
but they could not continue beyond this statement, while 5.18% of them, in addi-
tion to the mentioned statement, also noticed that the perimeter of the rectangle
is greater than the perimeter of the square by the length of 6 sides of the square.
Only 14.07% of students were able to finish this task, and therefore to determine
the required perimeters. Although perimeter-related contents were covered in the
third grade, and students had time to deepen them, continuously poor acquisition
of geometric concepts during the pandemic period was noticeable.

The average number of students’ points for each task for the fourth grade is
given in Table 5.

Table 5. Average number of points for each task in the fourth grade

Task 1. 2. 3. 4, 5.
Average points 17.77 6.95 3.38 8.99 4.11

In relation to gender, the average number of students’ points is given in
Table 6.

Table 6. Average number of points for each task in relation to gender

Tasks 1. 2. 3. 4, 5.
Boys 17.67 7.14 3.68 8.94 4.38
Girls 17.89 6.71 3.02 9.06 3.79

Student scores for each task do not have a normal distribution. Through
statistical testing, we can conclude that there is a statistically significant difference
in the achievements of boys and girls in the third and fifth tasks, in favor of boys
(Table 7).

Table 7. Mann—Whitney test results by tasks

Task 1. 2. 3. 4. 5.
u 1782693 1762212 1722228 1796554 1743762,5
p 0.214 0.107 0.001 0.683 0.020

Unlike the third grade, when the girls achieved a significantly better result
than the boys, a year of working with geometric content managed not only to
compensate for the difference in their achievements, but also to make the boys
achieve better results in the fourth grade. Moreover, we can see that girls achieved
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better results at the level of simple observation of relationships in a plane, while
now, after a year, boys achieved better results at the level of applying geometric
knowledge. Also, the success of boys is more evident in the area of measurements
and measures for time, where 15.28% of boys did the task correctly, while the
percentage of girls is 12.59%. Although the percentage of boys and girls who did
parts of the task correctly is approximately the same, there is also a noticeable dif-
ference in the percentage of students who did not do any part of the task correctly
(boys — 65.30%; girls — 68.60%).

Although there was a statistically significant difference in the overall achieve-
ments of girls and boys in the municipal competition in the third grade, in the
fourth grade the difference in the overall achievements of boys (41.82) and girls
(40.46) was larger (p = 0.085).

Studies show that gender differences in math achievement are not large at
the beginning of schooling, but increase in later stages of education (Spelke 2005).
Boys and girls at the preschool level show similar levels of mathematical literacy,
but already at the level of the third grade of primary school, there are differences
in achievement (Applebaum, Kondratieva, Freiman 2013; Cimpian et al. 2016). All
of these can have a significant impact on later career choices in STEM fields (Hyde
et al. 2008; Hyde, Mertz 2009). If we consider that the first career orientations are
formed around the age of nine (Auger, Blackhurst, Wahl 2005) and that participa-
tion in math competitions can be associated with the development of a successful
career in STEM fields (Campbell, O’Connor-Petruso 2008; Steegh et al. 2019), we
believe that more attention should be paid to these differences.

CONCLUSION

Taking into consideration the level of considered competitions, the difficulty
of the given tasks and the overall results achieved by the students, it can be con-
cluded that the additional mathematics classes were either not sufficiently or satis-
factorily implemented during the pandemic. Students who should be able to solve
advanced level tasks show insufficient practice in performing the four basic calcu-
lation operations, and even with long-term practice, the students did not acquire a
routine for solving calculations. Among the students, insufficient adoption of dif-
ferent methods of solving tasks is noticeable. Also, the students are only partially
systematic in presenting their ideas, which resulted in the omission of certain parts
of the solutions in the tasks of different areas. As we looked at the achievements of
the same generation of students through two consecutive competition cycles, it is
clearly noticeable that insufficiently adopted concepts in the third grade, in the first
year of the pandemic, remained unexplained even when moving to a higher grade,
where they represent a problem for the further advancement of students. This is
especially noticeable in topics for which a small number of lessons were assigned.
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The findings in the discussion section indicate that it is necessary to work more
with students on tasks that are assigned in the context of real situations, since these
types of tasks are done the worst, and this type of task is the most represented on
all international student testing.

In presenting the competition results, we looked at the success of students in
relation to gender. The results show that there were minimal differences in content
adoption. Girls were better in the initial acquisition of basic geometric concepts,
but the difference went in favor of boys with regard to the level of application in
later studies. The boys were better in combinatorial problems, but also in the con-
tent for which a smaller number of classes are provided. However, one should not
ignore the specific situation imposed by the pandemic during which the mathemat-
ics competitions were held. This implies that future research should address the
examination of differences in student achievement in mathematics competitions in
relation to gender.
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Vuusepsuret y Kparyjesiy
daxynTeT negaromkux Hayka y Jaroguau
Karenpa 3a An1aKTHYKO-METOAMYKE HayKe

MMOCTUTHY'RA YUEHUKA MJIABUX PA3PEJIA OCHOBHE
IIIKOJIE HA MATEMATUYKUM TAKMUYEFUMA TOKOM
TMAHIEMUWJE KOBUJIA 19

Pezume: MateMaTuuka TakKMUYeH-a l'[peIICTaBJ'bajy BE€OMa BaXXKaH CETMEHT IIpYyKamba

00pa30BHE MOJPIIKE JAPOBUTHM YUSHHIMMA U UTPajy 3HAYajHY YJIOTY Y WICHTU(HKAIII-
jY, MOTHBAIMjX ¥ pajly ca MaTeMaTU4Ku JapoButuMa. [lannemuja koBuaa 19 je yrumana
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CHaXHO Ha CBE CErMEHTe 0OPa30BHOT MpOLieca, T1a U Ha Peai3alijy HacTaBe MaTeMaTuKe,
PEIOBHE U I0JaTHE, KA0 M Ha OPraHU3alyjy ¥ peain3alijy MaTeMaTHIKUX TaKMUUeHa. Y
OBOM pajty eJIeJI CMO JJa UCITUTaMO J1a JIU Cy N3MEHEHH YCIIOBH Y KOjUMa Cy pean30BaHe
peloBHa U I0JaTHA HACTaBa MaTeMaTHKe MMaJIM yTHLAj Ha nocTUrHyha Hajoo/bUX yueHu-
Ka. Ly ucTpakvBama je NCIUTHBAaKkE YCBOjEHOCTH MaTeMaTHUKMX cajpikaja HarpeaHor
HHBOA KOje je Tpedaso ja yYeHHUIM CTeKHY Y IIKOJIM Y yCIOBUMA MaHAeMuje Kosuaa 19.
V3o0pak ucrpaxuBama unHWIO je 4064 yueHuka Tpeher paspena (wkoscke 2020/2021.
roauHe) u 3824 ydeHunKa yeTBpTOr paspena (imkoscke 2021/2022. rogune). Pesynratu

HUCTpaXUBaha YKa3zyjy /a yUYeHUIM Koju Ou Tpedaso Jia pelaBajy 3ajJaTke HarpeIHor
HUBOA TIOKA3y jy HEIOBOJBHY YBE:KOAHOCT M3BOheha YeTHpH OCHOBHE padyHCKe OTepalije,
Kao M HeJIOBOJbHY YCBOjEHOCT Pa3IMYUTHX METO/ja pelllaBamba 3a/1aTaka HarpeHOT HUBOA.
CarneaBameM rocturiayha nucre reHepanyje yueHuKa Kpo3 JBa y3acTOIHA TAKMUYapcKa

IMKJIyca, youaBa ce J]a Cy HeJJOBOJbHO YCBOjeHM KOHLENTH Yy Tpehem paspeny, y MpBoj

TOJVHY TIaHJIEMHje, OCTJIM Hepa3jalllibeH! U MPEeJIaCKOM y BUIIN pa3pe]l IIe OHU Ipej-
CTaBJbajy MPOOJIEM 32 1aJbe HAIIPEAOBAE YICHHUKA.

Kryune peuu: MmateMaTnika TaKMUYEHA, MJIahy pa3pean OCHOBHE IIIKOJIE, TaHe-
Mmuja koBuaa 19, nocrurayha yueHuka.
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