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ANNOTATION

This article systematically analyzes the content, didactic tasks and teaching
methodology of standard problems in the mathematics course. A standard problem
is interpreted as a task that allows the student to apply a previously learned formula,
rule or algorithm based on a certain condition. The study distinguishes arithmetic,
algebraic, geometric, functional and practical-contextual forms of standard
problems. The process of solving them is covered based on the stages of
understanding the condition of the problem, determining known and unknown
quantities, choosing a mathematical model, executing the algorithm, checking the
result and interpreting the answer in terms of content. An analysis of the scientific
literature shows the need to organize standard problems not only as mechanical
exercises, but also as a tool for developing conceptual understanding, procedural

fluency, flexible thinking and metacognitive control.
Keywords: standard problem, mathematical model, algorithm, problem
solving, mathematical literacy, procedural knowledge, conceptual knowledge,

metacognition, algorithmic thinking, mathematical competence.

CTAHIAPTHBIE 3AIAYU B KYPCE MATEMATUKH
AHHOTAIUA
B naHHOM cTarbe CHUCTEMATHYECKH  AHAIMU3UPYIOTCA  COJIEpKAHUE,
TUJAKTUYECKUE 3a7laud U METOJUKA IMPENoJaBaHusl CTaHJAPTHBIX 3a/Ja4 B Kypce

MareMmatuku. CtaHgapTHas 3ajjaya UHTEPIPETUPYETCA KakK 3a/]ada, MO3BOJISIONIAs
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CTYICHTY TPUMEHUTh paHee U3yYCeHHYI (QOopMyiy, MpaBUIIO WIA AITOPUTM Ha
OCHOBE OTpEENIEHHOT0 YCIOBUA. B mccrnenoBannu pa3nuyaioT apu@MeTHiecKue,
anrebpanveckue, reoMeTpUUYECKUE, GyHKIIMOHATTHHBIC u TIPAKTHKO-
KOHTEKCTyallbHbIe (OpPMBI  CTaHJApTHBIX 3afad. llpomecc uX perieHus
paccMaTpuBaeTCs Ha OCHOBE STAllOB MOHUMAHMS YCJIOBUS 3aJladyM, OMPEICICHUs
W3BECTHBIX W HEW3BECTHBIX BEJIMYWH, BBHIOOpAa MaTEeMAaTUYECKOW MOJCIH,
BBITIOJTHEHHSI aJIrOPUTMa, MIPOBEPKU pe3yibTaTa U MHTEPIIPETAIIUUA OTBETA C TOUKU
3peHusl colep)KaHus. AHAJIN3 HAyYHOU JIMTEPAaTyphl MOKA3hIBAET HEOOXOIUMOCTh
OpraHu3allMy CTAaHAAPTHBIX 33Jla4 HE TOJBKO KaK MEXaHWYECKUX YIPaKHEHHUH, HO
M KaK WHCTPYMEHTa pa3BUTHUA KOHIIENTYyaJbHOTO TIOHMMAaHUS, MPOIEAYPHON
0ernocTu, TrHOKOro MBIIUIEHUS! 1 METAKOTHUTUBHOT'O KOHTPOJISL.

KiioueBble ci10Ba: cTanaapTHas 3a/1a4a, MAaTeMaTHIECKasi MOJIETb, AITOPUTM,
pelieHre  3aaad, MaTeMaTHYecKas TpPaMOTHOCTh, NPOIEAYpHBbIC 3HAHWS,
KOHLICTITyaJIbHbIC ~ 3HAHHUS, METAKOTHMIIMS, aJTOPUTMUYECKOE MBIILICHUE,
MaTeMaTH4eCKast KOMIIETEHTHOCTb.

In mathematics education, problem solving is one of the central tools that
transforms student knowledge into practical activity. When working with a problem,
the student learns not only to calculate, but also to separate the given information,
determine the necessary relationship, choose a method and evaluate the result
obtained. Polya explained the problem-solving process through the stages of
understanding the problem, making a plan, implementing the plan and revising the
solution. This approach also serves as an important theoretical basis for organizing
problem-solving as an orderly process of thinking in today's mathematics
methodology.Mathematical problem solving is not limited to performing a
procedure. Schoenfeld's research shows that, along with knowledge and algorithms,
strategic action, control and the student's management of his own thinking process
are also important. Therefore, even when teaching standard problems, the student

should not be satisfied with the question "which formula should I use?", but should

https:// modernedu-dv.org/index.php/luch/ 282  Yacmp-76 Tom-1_Cenmaopn-2026



https://scientific-jl.com/luch/

ISSN:

JAVYUYIUIHE HHTE/UVIEKTYAJIBHBIE HCCIE/JOBAHUA

3030-3680

be able to ask questions such as "why this formula?", "is the result consistent with
the content?". An important requirement of modern mathematics education is the
ability of students to apply mathematical knowledge in real-world situations. The
concept of mathematical literacy within the framework of PISA considers
mathematization of the situation, use of relevant concepts and procedures,
interpretation and evaluation of the result as interrelated activities. These
requirements also require strengthening the content approach in teaching standard
problems.

Standard problems constitute the main practical layer of the lesson. They allow
to consolidate new concepts and formulas, to form accuracy and fluency in student
activity, and to prepare for more complex tasks. However, the use of standard
problems in the same form, excessively and mechanically can teach students to work
based on the appearance of the problem rather than its content. Therefore, the
methodological redesign of standard problems themselves is one of the urgent issues
of today's mathematics education.

A standard problem is a task in which the mathematical method, formula, or
algorithm necessary for the solution is known to the student, and the condition of the
problem provides sufficient information to apply this method. 8 For example, tasks
such as solving a linear equation, calculating the area of a right rectangle, finding
the value of a function in a given argument, or determining a percentage can be
standard problems within the relevant topic.

The didactic value of a standard problem is evident in three aspects. The first
is the transformation of theoretical knowledge into practical action. The student sees
the content of the formula or rule in real activity through the problem. The second is
the formation of procedural fluency. Consciously performing the same action under
different conditions increases the accuracy and speed of calculations. The third is to
create a basis for complex problems. Only when the student has mastered simple

structures can they be used in new combinations.
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Standard problems can be divided into arithmetic, algebraic, geometric,
functional, and practical-contextual groups according to their mathematical content.
In arithmetic problems, operations on numbers, shares, ratios, percentages,
proportions, and quantities are prioritized. In algebraic problems, work with
equations, inequalities, identities, and formulas is assumed. In geometric problems,
it is important to find the length, perimeter, area, volume, and angle quantities based
on certain laws.

In functional standard problems, operations such as using a formula, table, or
graph are performed, and determining the value of a function when the argument
changes. In practical-contextual problems, mathematical tools are applied to real-
life situations such as purchasing, time, distance, production, energy consumption,
or financial calculations. Such a classification provides the teacher with a convenient
diagnostic basis for determining in which type of mathematical activity the student
is experiencing difficulties.

In solving a standard problem, the following sequence is appropriate:
understanding the problem; distinguishing between known and unknown quantities;
choosing a mathematical model or formula; executing the algorithm; checking the
result; expressing the answer in context. This structure is consistent with Polya's
principle of "understanding - planning - doing - reviewing". In this case, the modern
metacognitive approach also requires the student to monitor his or her own thinking
process.

In the first stage, the questions "What is known?", "What needs to be found?",
"Which quantities are related?" are asked. In the second stage, a suitable formula or
model is selected. In the third stage, the calculation is performed. The fourth stage
is devoted to verification, where the units, signs, logical magnitude of numbers and
their correspondence to the content of the problem are checked. Finally, the answer
is written not as a simple number, but as a meaningful expression of the quantity

asked in the problem.
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The first method is question-based management. The teacher does not provide
a ready-made solution, but encourages the student to explain the next step. The
second method is to compare two or more solutions to a problem. Such a comparison
allows the student to see the differences between the methods and choose the most
appropriate strategy for the situation. 5,6 The third method is error analysis. Finding
the error in the wrong solution, explaining its cause, and justifying the correct
solution enhances reflective thinking.

The fourth method is to formulate a reverse problem. For example, developing
a condition that leads to an answer helps the student understand the two-way nature
of mathematical relationships. The fifth method is to change parameters. It analyzes
which steps remain the same and which change when the numbers, units, or context
change. Foster's research also shows the importance of explicitly teaching content-
specific tactics in addition to general strategies in solving mathematical problems.
{8}

Incrementally complicating standard problems is also effective. First, a simple
problem with a complete conditional, then a task with a hidden connection, and then
a task with additional information or with several solutions can be given. This
sequence takes the student from mastering the algorithm to analyzing the
mathematical situation. The scientific literature on mathematical competence also
considers the unity of understanding, fluency, strategic competence and flexibility
to be important. 9,10

Mathematical literacy is not limited to calculation itself. The student must
mathematically represent a real situation, select an appropriate model, interpret the
result and evaluate its content validity. 3 From this point of view, standard problems
can be an initial “training ground” for mathematical literacy. For example, giving a
task on interest in the context of a discount or a family budget forces the student to

relate the result to a real-life situation.
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From the analysis of scientific sources and methodological approaches, it
becomes clear that the educational value of a standard problem depends not so much
on its “easy” or “difficult” nature as on the kind of thinking activity it requires from
the student. Repeating the same algorithm in a fixed form may increase procedural
fluency, but it is unlikely to sufficiently develop the flexibility of knowledge. On the
contrary, presenting the same mathematical structure in different contexts, graphs,
tables, and question forms encourages the student to move from superficial symbols
to abstract mathematical relationships. The discussion process also shows that the
boundary between standard and non-standard problems is not absolute. If a
combination that is new to the student initially seems non-standard, it can become
standard as the necessary basic knowledge is formed. Thus, standard problems are
not the opposite of non-standard problems, but rather a structural basis that prepares
them. The student first confidently masters mathematical operations and basic
models, and then proceeds to reorganize them in new situations.

Another important result is that comparing multiple solutions in class broadens
the student’s narrow view of “one correct algorithm.” In the experiments of Rittle-
Johnson and Star, such comparisons had a positive effect on procedural knowledge
and flexibility. Therefore, it is advisable to regularly use questions such as “which
method is the fastest?”, “which method is more understandable?”, “which method is
easier to transfer to another situation?” when teaching standard problems.

CONCLUSION

Based on the theoretical analysis, the didactic potential of standard problems in
the mathematics course was characterized by several scientifically significant
results. First, standard problems are a supporting tool for transforming mathematical
knowledge into practical activity, forming the ability to consciously apply formulas,
rules and algorithms. Second, their effectiveness depends not on the number of tasks,
but on the content diversity, consistency and conscious organization of the solution

process. Third, the consistent use of the stages of problem solving: understanding,
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model building, execution, verification and reflection strengthens metacognitive
control.
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