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Abstract. This article discusses features of competence-oriented tasks used in mathematics
lessons. Result of education is not only knowledge of specific disciplines, but also ability to apply
them in everyday life, for use in the future training. And this largely depends not on the knowledge,
skills and practices acquired, but on some additional qualities, competencies and more relevant to
understanding the modern goals of education. Introduction of these concepts into teaching practice
in school has required a change in the content and methods of education, specification of activity
types that school students have to master at the end of an educational process and in the study of
individual subjects. Success of today’s student in the future largely depends on his/her ability to
acquire and develop skills, practices and competencies that can be used in any life situation.
Therefore, it is necessary to educate children in readiness for change, developing of qualities such
as mobility, constructiveness and ability to learn.

Aunomayus. B paHHOW — cTaThe  pacCMaTPHUBAIOTCS  OCOOCHHOCTH  NPUMEHCHHUS
KOMIICTCHTHOCTHO—OPUCHTUPOBAHHBIX 3aIIaHHfI Ha YpOKax MAarcMaTHKH. PGSYJH)TaTOM O6y‘-ICHI/I$I
SABJIACTCA HC TOJIBKO 3HAHUC KOHKPCTHBIX JUCHUIIIIMH, HO U YMCHUC IPUMCHATH UX B HOBCGHHGBHOﬁ
KU3HU JJIs1 UCTIOIBb30BaHUS B OyayieM oOydeHud. 1 9To B 3HaUUTETHHOU CTETIEHHM 3aBHCHUT HE OT
MPUOOPETEHHBIX 3HAHUM, HABBHIKOB M MPAKTHK, HO OT HEKOTOPBIX JOMOJHUTENbHBIX KauecTB,
KOMIIETEHITUI U 00JIee aKTyalbHbBIX JIJIsi TOHUMaHUs COBPEMEHHBIX 1iefiel 00pa3oBaHus. BHenpeHue
ITUX KOHHGHIII/If/'I B MPAKTUKY HOpCrogaBaHHA B MIIKOJIC HOTpC6OBaJ'IO U3MCHCHHA COACPIKaHUA U
METOIOB OOy4eHHsI, CEIHU(PUKN BUAOB AEATEILHOCTH, KOTOPHIMU IIKOJIBHUKHU JTOJMKHBI OBIAJIETh K
OKOHYAaHHIO Y4eOHOro Tmporecca, a TakKe MpU H3YYCHUU OTIENbHBIX MPEIMETOB. YCIex
CETOIHSANIHET0 YYeHHKa B OyayllleM BO MHOTOM 3aBHUCHUT OT €ro/ee CroCOOHOCTH MPHOOpETarh U
pa3BuUBaTb HAaBBIKKW, IMPAKTUKKW W KOMIICTCHUOWH, KOTOPBLIEC MOXXHO HCIIOJIB30BaTh B JIF000¥H
KU3HEeHHOW cuTyaruu. [loaTtomy HeoOxoaumo oOy4aTh JeTeli TOTOBHOCTH K H3MEHEHUSM,
Pa3BUTHIO TAKHX Kau€CTB, KaK MOOMIBHOCTH, KOHCTPYKTHUBHOCTb U CIIOCOOHOCTH K 00yUYEHHUIO.

Keywords: competency-oriented task, math problems, each other mutual learning, learning
together, exchange of experience, incentive.

Knrouesvle cnosa: KOMIETCHTHOCTHO-OPUEHTUPOBAHHBIC 3aJaHMsI, MaTeMaTHYECKHE 3aJadH,
B3auMHOE 00yUYeHHe, COBMECTHOE 00ydeHHne, 0OOMEH OIBITOM, CTUMYJIHUPOBAHHE.

Introduction

At present, the main result of education is not so much a set of knowledge, abilities, and skills
of the student as the ability, developed in the course of training, to analyze and further solve the
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problem under prevailing conditions, during which a stock of existing knowledge and skills from
various subject areas is attracting. A new result of education, which students should have, is called
competence. The concept of competence was studied from the point of education semiotics, which
claimed that it is a central key concept when we are trying to analyze the meaning of education [1].
Students’ proficiency obtained in mathematics subjects and their grades from the previous school
years can perceive cognitive activation, support from teachers of their basic psychological needs
most strongly predicted student initial status and growth in accounting competence [2].

If competence is the ability to apply accumulated knowledge in practical activities and
everyday life, then the competence-oriented tasks [3] are intending for the realization of these goals
as incompetency flower which was represented in Figure 1.

The purpose of competency-oriented assignments is to dip students into the solution of the
vital task. Therefore, for the formation of these competencies, it is appropriate to use competence-
oriented tasks: firstly, as an activity task, secondly, for simulation of practical skills, life situation,
thirdly, it is built on the actual material for the student. Fourthly, its structure set by an objective
formulation that contains a personally significant cognitive question — action. For example, study;
use, identify, finish, explain, find, find out.

The competency flower
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Figure 1. The competency flower (reproduced from the reference [3] under
creativecommons.org/licenses/by/4.0/).

Competency-oriented assignments and tasks

Mathematical task [4] knowledge for teaching deals with the knowledge teachers need in
order to (a) select and develop tasks to promote students’ conceptual understanding of
mathematics, support their development of mathematical thinking, and capture their interest and
curiosity and (b) optimize the learning potential of such tasks. This knowledge includes as follows:

1. Understanding the nature of worthwhile tasks-for example involves significant
mathematical content; can be solved in multiple ways; use multiple representations; connect to
other important mathematical ideas; require students to justify, interpret, conjecture; have high
cognitive demand e.g., [5-7].

2. Ability to identify, select, and create tasks that are rich mathematically in terms of content,
pedagogically in terms of affording the learning of mathematics meaningfully and with deep
understanding, and personally for students in terms of their interest and learning needs.

3. Knowledge of levels for cognitive demands of tasks, e.g., [7], and the relationship to goals
for the task in terms of the level of learning and understanding of the mathematics they can
promote.
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4. Knowledge of students’ understandings, interests, and experiences and the range of ways
that diverse students learn mathematics [8].

5. Understanding of how the tasks teachers select and how they use them to influence how
students come to make sense of mathematics and of doing and applying mathematics.

6. Knowledge of what aspects of a task to highlight, how to organize and orchestrate the
work of the students, what questions to ask to challenge those with varying levels of expertise, and
how to support students without taking over the process of thinking for them and thus eliminating
the challenge [4, 9].

Aspects of these key competencies are being formed during the teaching procedure and its
feedback analysis. A stimulus was indicated (if ..., then ...). The stimulus motivates students to
perform the task, also it was noted that if the stimulus is easily recognizable, the older a child is the
more he will attend to the stimulus features that are critical for task performance [10]. The stimulus
should be short (no more than three sentences) and do not distract the student from the content of
the assignment. The source of information regarding this issue (text, table, graph, statistics, etc.)
was indicated and the verification tool was defined. In modern textbooks, there are few competence-
oriented tasks, but on the basis of available assignments, it is possible to develop students' own
tasks that form certain competencies. Often the same task contributes to the creation of conditions
for the formation of several key competencies. Recent research results are suggesting that executive
function skills, which include monitoring, manipulating information in mind (working memory),
suppressing distracting information and unwanted responses (inhibition), and flexible thinking
(shifting), play a critical role in the development of mathematics proficiency [11].

Competence — is the willingness (or ability) of students to use acquired knowledge, training
skills, as well as ways of working in life to solve practical and theoretical problems. In connection
with the practical orientation o modern education, the main result of the activity of an educational
institution should not be a system of knowledge, skills, and skills in it, but a set of key
competencies. Competence beliefs in mathematics, as well as the value given to this subject, are
good predictors of achievement-related behaviors, and self-perceptions like competence beliefs
have a direct positive effect on value achievement behaviors [12]. From the position of the
competence approach, the main result of the activity is the formation of key competencies.

Various approaches to set key competencies were considered, where it is possible to single out
the main ones that are considered necessary to be formed in the lessons of mathematics in schools:
information (readiness to use information resources, that is, the ability to make reasoned
conclusions); communication (readiness for social interaction, ability to receive necessary
information in a dialogue); research (readiness to solve problems and readiness for self-education).
Key competence means the ability of schoolchildren to act independently in a situation of
uncertainty when solving actual problems for them. The introduction of a competence approach to
the educational process requires a change in the organization of the lesson. Change the organization
of the lesson allows for competence-oriented assignments. Relationship between the competence-
oriented task and personally significant cognitive question — action is shown in Figure 2.
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Figure 2. The task formulation contains a personally significant cognitive question-action.

Competence approach puts forward not the school students’ knowledge, but their ability to
organize their work. Difference between the competency-based approaches and traditional
approaches was given in Table 1.

Table 1.
DIFFERENCES BETWEEN TRADITIONAL
AND COMPETENCE-BASED APPROACHES IN EDUCATION

Traditional approaches Competence-based approaches

Main idea: knowledge leads to the personal success Main idea: self-solving of problems leads to
personal success

Problem solving is considered as a way to consolidate ~ Problem solving is the meaning of educational

knowledges activities

A sign of high education level is ability to reproduce a  Education level of a person is the higher, the wider

large volume of material of a complex the scope of activity and the higher the degree of
uncertainty of situations in which he is able to act
independently

The difference between traditional and competence-based approaches in mathematical
education can be explained by the following criteria:

1) Forms in school students not only theoretical thinking but also practical, which is aimed for
the transforming of actions.

2) Focuses on practical actions and solving real problems such as problem situations,
workshops, presentations, experiments, etc.

3) When organizing the training, the teacher acts as a consultant.

4) School students are active and realizing that result of training depends on his/her work.

5) The role of self-assessment and peer review is increasing.

6) Multi-level control in the evaluation of results (ability to apply obtained knowledge in a
new situation).

Features of competence-oriented task
Distinctive features of a competence-oriented task are an imitation of life situation, activity
component; educational character, adaptation to the age level of students; subject skills; going
beyond one educational area; the presence of a significantly larger set of data, in comparison with
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ordinary learning tasks, among which there may be extra ones; some of the required data is missing;
it is assumed that students should independently find them in the reference literature.

To form a readiness for self-education, students should be asked to independently study some
theoretical material, write an essay, or compose a task, and etc. Often the same task contributes to
the creation of conditions for the formation of several key competencies. So, the only way out for
implementing the competence approach through tasks for schoolteachers is to compile competence-
oriented tasks.

To promote the formation of key educational competencies in students is the systematic
application of competence-oriented tasks in the lessons of mathematics. When solving a
competence-oriented task, students carry out such activities: teaching, mutual learning, joint study,
joint discussion, research (including joint studies), exchange of experience, design, programming of
individual educational software.

Competencies are those tasks that meet the following requirements:

—Task requires moving from the reproduction of a known sample to an independent
replenishment of knowledge.

—Task requires search and development of new approaches that have not been studied before
to analyze an unfamiliar problem or a situation that requires a decision in a situation of uncertainty,
while the resolution of a problem or situation can have practical significance, or be of personal,
social and cognitive interest.

—The task involves the creation of a written or oral coherent statement, for example, a text-
description or a text-reasoning, an oral or written conclusion, a commentary, an explanation, a
description, a report, a formulation and a substantiation of a hypothesis, a message, an appraisal
opinion, a reasoned opinion, a call, instructions, etc., with the given parameters such as subject,
communicative task, volume, or format.

—The task assumes a reasonable and justified use of information technology in order to
increase the efficiency of the process of forming all key skills. The analysis of many textbooks in
the main school shows that the vast majority of the tasks assigned to them are study assignments
and textual tasks. There are few practical and problematic tasks, and there are practically no
competence-oriented tasks. Drawing up the same competence-oriented tasks is rather laborious.
Therefore, teachers rarely use them in class.

Levels of competence-oriented task

Now we will consider specific tasks and, for starters, we will single out three main levels of
competence-oriented tasks:

1) Playback level (includes a reproduction of mathematical facts, methods, and calculations).
For example, students can apply basic knowledge in standard, clearly articulated situations. They
can solve single-step text problems, understand simple dependencies, a standard notation system,
can read and interpret data presented in tables, on charts, maps, and various scales.

2) Level of establishing links (includes the establishment of links and the integration of
material from different mathematical topics needed to solve the task). Students can apply their
knowledge in a variety of difficult situations. They can order, correlate, and perform calculations,
solve multi-step text problems. Students can perform simple tasks, including the formulation of
expressions, the solution of systems of linear equations; determine the values of quantities using
known formulas. They can interpret information presented in the tables and on the charts.

3) Level of reasoning (mathematical reflections that require generalization and intuition).
Students can organize information, generalize, solve non-standard problems, draw conclusions
based on the initial data, and justify them. They can calculate changes in available data related to
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interest, apply knowledge of algebraic concepts and dependencies, and compile an algebraic model
of a simple situation. They can interpret the data in different tables and graphs. Let us consider
examples of compiling competence-oriented tasks using the tasks from the textbook. Now let us
look at typical tasks for the 5th grade:

Task 1: Three stories are occupying 34 pages. The first story is taking 6 pages; second story is
taking pages 3 times smaller than the third story. How many pages does the second story take? This
task is not a competence-oriented task. However, if we add a question “Construct a pie chart
representing the distribution of pages by books (in percentages)” to the condition of the problem, it
will convert to a competence-oriented task.

Task 2: Each class has 32 meters of wire, which need to be designated on the ground border of
the flowerbed. The shape of the flowerbed is suggested to be selected from the following options:

Step 1. Circle the word “Yes” or “No” in the table beside each of the flowerbed form,
depending on whether or not the participants have enough 32 meters of wire to indicate its
boundary. The shape of the flowerbed is enough to have 32 m of wire to mark the border of the
flowerbed.

Form A — yes/no

Form B — yes/no

Form C — yes/no

Step 2. Specify the dimensions of the flowerbed sides in the drawing, if it is known that
32 meters of wire has gone to their marking. Write down the dimensions of the sides. Remember
that only 32 meters of wire is assigned to the layout of each flowerbed. Verification tools:

Evaluation: For each correct answer — 3 points will be given. For correctly sized sides —
5 points will be given. For performance of the creative task — 10 points will be given. The
maximum score: 24. When starting a task, the student has to: a) carefully read the task wording;
b) examine the form for filling.

In the process of work, the student has to demonstrate the following skills:

1) Knowledge of the formula for finding the perimeter

2) To find the perimeter of the polygon

3) To argue his/her choice

By this way, learning task turns into competence-oriented type. Tasks from the textbook can
be used as a basis for competence-oriented tasks. In case of independent compilation of
competence-oriented tasks, it is necessary to take into account the following criteria:

—Volume of texts should be reasonable.

—Age and gender characteristics of school students.

—Prohibition of use not in verbs.

—Prohibition of the use of software in the sources.

—Prohibition of using the same type of tasks in one text.

Task 3: The Aliyev family decided to repair the floors in their apartment, it was also decided
that their expenses for the repair of the floor should not exceed 20,000 rubles. Using the suggested
sources, make the necessary calculations, draw a conclusion and give practical recommendations to
the family, supported by mathematical calculations and containing explanations as to why this
recommendation should be used. Firstly, the Aliyev’s decided to draw an apartment plan (Figure 3),
making the necessary measurements, then purchase materials for repair of the floor in the apartment
(Tables 1-2).
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Figure 3. Apartment plan.
Table 2.
COST OF WORK
Room Material Cost of work per hour (in rubles per person)
Living room parquet 70
Bathroom tile 60
Bedroom linoleum 45
Kids room linoleum 45
Kitchen linoleum 45
Hallway paint 30
Table 3.
COST OF MATERIALS
Material Quantity Color Cost
Wallpapers 1roll 250 rubles
Paint 1 can (3 kg) white 180 rubles
Paint 1 can (3 kg) blue 150 rubles
Paint 1 can (3 kg for painting of floor 10 m?) brown 140 rubles
Celling cover 1m? 55 rubles
Celling cover 1m? 75 rubles
Tile 1m? 225 rubles
Border 1roll 120 rubles
Plinth Im 45 rubles
Parquet 1m? 550 rubles
Linoleum 1m? 190 rubles
Wallpaper glue 1 ynmakoBka 75 rubles
ceiling glue 1can 65 rubles
putty 1can 45 rubles

At the council of the family, it was decided to lay parquet in the living room, linoleum in the
bedroom, in the nursery and in kitchen. To do this, they need to calculate how much materials need
to be purchased and how much money they will spend on it. To perform the repair, it was decided
to contact the firm “Repair of apartments” and hire a brigade of 2 people.
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This team can lay parquet in a room for 5 days, if it will work for 5 hours a day, lay linoleum
in one room for 2 days, if it will work for 5 hours a day, put tiles in a bathroom for 2 days, by
working 5 hours a day, and paint the floors in one room for 2 days.

A typical exercise from a textbook of algebra for Grade 8: Solve a system of equations

{3x+ 5y =135,
3x—by=—7.

For adding a task, choose the most suitable solution for this equations system from the
proposed ones (substitution method, addition method, method of introducing a new variable,
graphical method). Justify your choice, so the learning task turns into competence—oriented. Thus,
tasks from the textbook can be used as a basis for the competence-oriented task.

During self-compiling of the competence-oriented tasks, it is necessary to consider the
following:

—The volume of texts should be reasonable.

—Taking into account an age and gender characteristics of school students.

—A ban on the use of non-verbs.

—Prohibition of using program material in sources.

—Ban on the use of similar tasks in one text.

Most often, the competence—oriented tasks are used in lessons, and can also be offered as
homework. They can be used in the lessons of various types: the study of new material,
consolidation of obtained knowledge, in integrated applications of knowledge, in synthesis and
systematization of knowledge, in control, in evaluation and correction.

Conclusions

Most often, competence—oriented tasks are used in lessons, and they can also be offered as
homework. They can be used in different types of lessons: a study of new material, consolidation of
knowledge, integrated application of knowledge, generalization and systematization of knowledge,
monitoring, evaluation, and correction. The application of competency-oriented tasks allows
solving the problem of better assimilation of knowledge on the subject and the ability of their
application in practice. Experience shows that the use of competency—oriented tasks in the lessons
of mathematics promotes awareness of the role of mathematics in the modern world, the application
of mathematical knowledge to solve problems, evaluate new experiences, and control the
effectiveness of their actions.
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