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Abstract

The factor that ensures the effectiveness of educational assessment is the integration of its formative and
summative assessment practices. The article presents the results of a survey of school teachers, the analysis of
which confirms the need for teachers in detailed, theoretically substantiated recommendations that will improve
the effectiveness of assessment activities. The purpose of this article is to present the author's point of view on the
possibility of integrating the practices of summative and formative assessment of teaching mathematics to
schoolchildren. Along with methodological recommendations reflecting possible ways of integrating formative
and summative assessment, the article shows an example of the active participation of students in the development
of descriptors. It is especially noted that the summative assessment should not be perceived by either the student
or the teacher as the end of a certain stage of education, it should become the basis for formative assessment.
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AHpnaTna

Binim Oepymi OaramaymplH THIMALIITIH KaMTaMachl3 eTeTiH (PaKTop OHBIH (OPMATHUBTI JKOHE JKHUBIHTHIK
Oaramay ToXipHOeNepiHIH WHTETpanusachl Oomell  TaOBUTAmBL. Maxkamaga MeEKTel — MYFalliMACpiHiH
cayaTHaMachIHBIH HOTIDKENEpl KeNTIpUITeH, ONapAblH Talmaysl MyFaliMaepre Oaramay IIapajiapbIHBIH
TUIMIIIITIH apTTBIpyFa MYMKIHIIK OepeTiH erxeW-TerKeilli, TeOPHSIIBIK HETI3IeNTeH YCHIHBICTApFa [IereH
KOKCeTTUTIKTI pactaiiipl. Ockl MakaJaHBIH MakcaThl OKYIIBUIAPAbI MaTEeMaTHKaFa OKBITYIbI YKUBIHTBIK JKOHE
(dopmatuBTi Oaranay MPaKTHKACKIH OipiKTipy MYMKIHJIITiHE aBTOPIBIK KO3KapacThl YChIHY. DopMaTHBTI jkoHE
JKUBIHTBHIK Oaranaymsl OipiKTipyAiH MYMKIH o/IiCTepiH KOPCETETIH 9IICTEMEINiK YCHIHBICTApDMEH KaTap MaKalazia
JECKPHUIITOPJIAPABI 93ipJiey HpoLeciHe CTYACHTTEpIiH OeJceHIl KaThICYbIHBIH MBICAIIBI KOpCceTireH. KUbIHTHIK
Oaranaypl OKYIIBI 1a, MYFaJliM JIe OKBITYIBIH Oenriii Oip Ke3eHiHiH asgKTaIybl peTiHae KaObuiaaMaybl KepeK, O
KaJBIITACTRIPYIIEI OaFaayIblH HETi31 OOIyhI Kepek.

Tyiiin ce3aep: xpurepuangpl 6aranay, (opMaTUBTI Oaramay, JKUBIHTHIK Oaraiay, MEKTEITeri OiTiM.
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AHHOTAIIUSA

dakTopoM, obecreurBaronM 3(HHEKTHBHOCTE 00Pa30BaTEIFHOIO OICHUBAHUS, SIBIICTCS HHTEIPAIHS €€
(OpMATHBHBIX W CYMMATHBHBIX OIICHOYHBIX MPAKTHK. B cTaThe MPEACTaBICHBI PE3YJIbTaThl aHKETUPOBAHHS
IIKOJBHBIX YYHTENEH, aHaIN3 KOTOPBIX MOJATBEPXKIACT MOTPEOHOCTh B MEIAaroroB B MOAPOOHBIX, TEOPETUUCCKU
000CHOBaHHBIX PEKOMEHIAITUSIX, KOTOPHIC TTO3BOJISIT MOBBICUTH A(h(EKTHBHOCT OIEHOYHBIX MeponpusTuit. 1{ennb
JTAHHOW CTaThH MPEACTABUTHh aBTOPCKYIO TOYKY 3PCHHUS HA BO3MOXKHOCTh MHTErPAIMK MPAKTUK CyMMATHBHON U
(hOpMaTHBHOM OIICHKM OOYYEHHMH IIKOJIBHUKOB Maremaruke. Hapsiiy ¢ METOAMYecKHMMH pPEeKOMEHIALUSIMU,
OTPaKAIOIIMMH BO3MOXKHBIE CIOCOOBI MHTErpanuu (JOPMATHBHOM U CYyMMATHBHOM OLICHKH, B CTaThe IOKa3aH
NpUMep aKTHBHOTO Y4acTHs OOydalollMXcsl B Ipolecce pa3paboTku aeckpunTopoB. Ocob0o OTMEUeHO, 4To
CyMMaTHBHAas OLIEHKAa HE [ODKHA BOCHPHUHMMATHCS HH IIKOJIBHUKOM, HH YYUTEJIEeM KaK OKOHYaHHE
OIPEICIICHHOr 0 3Tarna 00yJeHH s, OHA JIOJDKHA CTaTh OCHOBOM 1St ()OPMUPYFOIIETO OI[CHUBAHUSL.

Ki1roueBble ¢J10Ba: KpUTEPHAILHOE OIICHUBaHUE, ()OPMATHBHASI OLICHKA, CyMMATHBHAsI OLICHKA, IITKOJIBHOE
obpa3zoBaHue.

Introduction

One of the most urgent problems, both in pedagogical theory and educational practice, is
the problem of monitoring and evaluating the educational achievements of schoolchildren. The
governments of various countries, when shaping the policy in the field of educational
assessment standards, rightly believe that the assessment of student results can serve as an
indicator of national educational achievements. The effective use of assessment data is
fundamental to education systems. A well-thought-out assessment system, along with a
qualitative analysis of assessment results, can be a powerful tool for improving the national
education system. It is no coincidence that the past twenty years of this millennium have been
marked by valuation reforms around the world. At the present stage, the solution to this problem
is associated with the introduction of criteria-based assessment into school practice - assessment
based on the correlation of learning outcomes actually achieved by students with expected
learning outcomes based on clearly developed criteria [1].

According to researchers [2, 3, 4], the criteria-based assessment of the educational results
of schoolchildren is designed to provide: the ability to compare the educational achievements
of each student (subject and meta-subject) with the goals of mastering the educational program;
mechanism for adequate interpretation of learning outcomes in the system of marks; diagnostics
of not only the end product of the educational and cognitive activity of schoolchildren in the
study of a certain segment of the educational material, but also the process of promoting
students in the material; objectivity, continuity, reliability and transparency of control and
evaluation procedures; cognitive motivation of schoolchildren, their interest in achieving the
planned results; conditions for instilling the skills of self-control and evaluative independence
of students through the use of various forms of including them in control and evaluation
activities.

Among the many goals in foreign practice [5, 6 ], three target groups are recognized as
particularly significant: assessment to ensure accountability in the administrative structures of
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educational systems; assessment to identify progress in the training or certification of a
graduate; assessment to support learning. The first two target groups are related to summative
assessment and assessment to support learning — to methods of formative assessment [7, 8, 9].

Domestic researchers, as well as many Russian authors, noting the obvious separation of
the functions of summative and formative assessment, do not indicate the possibility of
integrating these assessment practices. Moreover, considering the main function of formative
assessment to be the provision of positive feedback on the work of students [10] or describing
the tools for such an assessment and noting the importance of regular feedback for it [11], the
authors do not even mention the possible interaction of these two forms of evaluation, but on
the contrary, they oppose them. The purpose of this article is to present the author's point of
view on the possibility of integrating the practices of summative and formative assessment in
teaching mathematics to schoolchildren. The implementation of this goal required the solution
of the following tasks:

— based on the analysis of the results of a survey of school teachers, to identify the
difficulties associated with the integration of summative and formative assessment procedures
in school practice;

— to explore and generalize the most effective approaches to the implementation of
summative and formative assessment in educational practice, which most fully take into
account the consistency of the subject content, the characteristics of school education and the
goals of assessment;

— to propose guidelines that reflect possible approaches to the integration of formative
and summative assessment in teaching mathematics to schoolchildren.

The scientific novelty of the study lies in the substantiation of the possibility of systematic
use of a set of various formative assessment practices that continuously accompany the entire
learning process and their integration with summative assessment.

Research methods

The study was carried out using a set of theoretical and empirical methods: comparative
analysis of scientific sources and regulatory documents; primary collection of empirical data;
analysis and systematization of empirical material; generalization of theoretical research,
advanced pedagogical experience. Establishing the level of school teachers' ability to integrate
summative and formative assessment practices, as well as difficulties in this direction, required
a survey to survey school teachers. For this, a questionnaire was developed, consisting of four
parts, one of which was devoted to this problem. The questionnaire was peer-reviewed and
posted on the Google platform. Letters with a request to participate in the survey were sent to
the e-mail addresses of Kazakhstani schools, officially posted on the websites of departments
and departments of education and reference websites of cities and regions of Kazakhstan. As a
result, 374 school teachers took part in the survey.

Research results

An analysis of teachers' self-assessment of their own assessment practices, shown in
Figure 1, proves that non-teachers, while implementing the requirements of criteria-based
assessment, do not always pay due attention to formative assessment. But it is this type of
assessment that should be directly aimed at helping students improve their own learning
outcomes. Let us pay attention to such an important component of assessment practices as the
acquaintance of schoolchildren with assessment criteria, which is part of the task of formative
assessment. Only 79.94% of teachers introduce students to the assessment criteria when
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completing assignments. Explaining their answers to this item, the teachers noted that they
usually get acquainted with the criteria before studying the topic. However, as practice shows,
before studying the topic, students do not own the material that is yet to be studied. Cannot fully
understand the criteria.

Only 22.45% of the respondents indicated that they practice not just acquaintance with
the criteria and descriptors, but their joint development with schoolchildren. Only 4.28% of
educators provide students with the opportunity to understand that there are alternative
descriptors on the basis of which their work can be evaluated. Even fewer, namely 1.87% of
teachers answered that as part of the formative assessment, they help students draw up a plan
for correcting their own knowledge.

Analysis of the implementation of assessment practices

by teachers
I introduce students to the assessment criteria in
the process of completing assignments on the
topic
m] develop descriptors together with students in
the process of solvingproblems

B Demonstrating to students the possible existence
of alternative descriptors

B Theresults of summative assessiment are
discussed with students

T draw up a plan for correcting knowledge
together with students

mItfnecessary, I can carry out impromptu
formative assessiment

Figure 1. Analysis of the results of the survey of school teachers

Another block of the questionnaire was aimed at studying the level of evaluative
competence of Kazakh teachers and areas for further improvement. Without presenting in detail
the results of the answers to this block of the questionnaire, we nevertheless point out that about
10% of the teachers surveyed would like to further study certain aspects of criteria-based
assessment. In addition, about 30% of teachers would like to receive advice on the practical
implementation of summative and formative activities. Thus, the need for school teachers for
recommendations that increase the effectiveness of assessment activities is obvious.

Discussion

The practical implementation of the principles of effective assessment in teaching
mathematics, due to its subject features, has its own distinctive features. This is largely due to
the fact that in teaching mathematics in Kazakhstani schools, the criteria are the ideal result of
solving a particular educational task, and the descriptors are characteristics that describe
specific steps (stages) of solving an objective task, which is a specific example of the
educational task under consideration. At the same time, when conducting a summative
assessment for a section, students should be familiar with these descriptors. Solving a
mathematical task means finding the set of all its solutions, therefore the answer to any
mathematical task is its objective characteristic and is uniquely defined. In turn, the process of
solving a problem depends on many factors, including the subjective experience of the solver
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and his intellectual abilities. Thus, the path to solving the task is not always the only one, and
this fact should be taken into account when compiling descriptors for evaluation.

Thus, there may be situations, especially when it comes to teaching geometry, when the
objectivity of assessment is violated: on the one hand, descriptors, defining a plan for solving a
task, act as a hint, and thus “weaker” students will demonstrate results higher than those that
correspond to their knowledge and skills; on the other hand, if a student has a pronounced ability
in mathematics and sees a different, sometimes more rational or original, way of solving a task,
then having familiarized himself with the descriptors that define one very specific way of
solving and realizing that his solution will be evaluated precisely by these descriptors, the
student will not write down his solution. Thus, the teacher may not even know about his special
abilities for mathematics: not those that allow him to solve summative assessment tasks for the
highest score, but those that determine the originality of thinking and readiness for
mathematical creativity, that is, mathematical talent.

In fairness, we note that when conducting summative assessment for a quarter, students
get acquainted only with general criteria, but not with descriptors for each task, however, the
teacher evaluates, again, based on those descriptors that he develops for a specific solution to
the task. In this case, the teacher should be ready to revise his descriptors in case of checking

the task solved by the student in a different way, of course, if the specific solution method
was not indicated in the task statement.

The described task can be solved if students become familiar with the descriptors of
summative assessment tasks not directly within the framework of such summative assessment,
but in the process of studying the educational content of the section and in solving tasks. This
organization of learning activities is interesting because it allows you to actively involve
students in the formation of descriptors. In this regard, the technology of criteria-based
assessment includes not only a special approach to assessing the educational achievements of
students, but also opens up new opportunities in the organization of educational activities [12].

Students should be familiar with the descriptors in advance. At the same time, the teacher
can offer students ready-made descriptors or organize their activities to develop descriptors.
Such activity contributes to the conscious understanding of all steps in solving the problem. In
addition, the possibility of different ways of solving one problem makes it possible to organize
an educational study on the creation of alternative descriptors [13]. Let us give an example of
such work with descriptors in the process of developing the ability to apply the method of
additional constructions when solving geometric tasks with a trapezoid can be carried out in the
following sequence. The first idea about the use of the method is formed in the process of
solving task 1.

Task 1. Find the area of a trapezoid with bases 6 and 11 and sides 3 and 4.

Task 2. The sides of the trapezoid lie on perpendicular lines and are equal to 3 and 4. The
smaller base of the trapezoid is 3. Find the larger base of the trapezoid.

Task 3. Find the area of a trapezoid with bases 3 and 6 and diagonals 7 and 8.

Task 4. The bases of an isosceles trapezoid are 20 and 16, and the diagonals are mutually
perpendicular. Find the area of the trapezoid.

Task 5. The diagonals of an isosceles trapezoid are perpendicular. Find the area of a
trapezoid if its midline is 7.

Task 6. The bases of an isosceles trapezoid are equal to a and b (a > b). The acute angle
is 45°. Find the area of the trapezoid.

Task 7. The height of the trapezoid is 8, and the diagonals of the trapezoid are 17 and 10.
Find the area of the trapezoid.
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Task 8. The median line of the trapezoid is 4, the angles at one of the bases are 40° and
50°. Find the bases of the trapezoid if the segment connecting the midpoints of the bases is 1.

Analyzing the steps of the solution, students, under the guidance of a teacher, form a
descriptor (Table 1).

Table 1. Solution descriptors task
Solving Steps Task Descriptors
Builds a drawing for the task, supplements it

6
2 # ¢ in the course of solving.
3// 3 4
M [
A ; M H D
11
1. Let's describ CM||AB. Performs an additional build. Selects the
resulting triangle.
2. Consider a quadrilateral ABCM. Proves that the resulting quadrilateral is a

AM|IBC (as AD|BC), CM||AB (p.1) = ABCM - | parallelogram; based on the properties of a
parallelogram (by definition) = CM = AB = 3, | parallelogram, proves that the elements of the
AM = BC = 6 (by the property of a parallelogram). resulting triangle are equal to the elements of
MD =AD-AM,MD =11-6=5. the original trapezoid.

3. Consider ACMD. CM? + CD?= MD?= ACMD - | Finds an element in the triangle that is
rectangular (according to the theorem, the inverse of | necessary to solve the task.

the Pythagorean theorem) =

1
= Swico Z%CM -CD" Syep :EMD'CH =

= CM-CD=MD-CH =

CM -CD 34 12
= y CH=——=""
CH 5
4. _AD+BC .. g _11+612 .5, Finds the required element or proves the
Sheco = CH S gco 2 5 ' required one.

The descriptors presented in Table 1 are universal in nature, that is, they describe the steps
for solving most tasks solved by the specified method, but the descriptors of each step of the
solution can be refined and detailed in accordance with the characteristics of the task. For
example, the descriptor corresponding to the first step of the solution can be specified as
follows: through the vertex of the smaller base draws a line parallel to the lateral side, while for
other task s there can be the following formulations: through the vertex of the smaller base
draws a line parallel to the diagonal of the trapezoid; through a given point on a smaller base
(most often the middle) draws straight lines parallel to the diagonals (lateral sides).

Detailing the descriptor corresponding to the third step of the presented solution may
consist in specifying a specific solution method, namely: determines the type of triangle;
expresses the area of a triangle using the area formula for a right triangle; expresses the area of
atriangle as half the product of the base and the height; equating the resulting expressions, finds
the height of the triangle. For this stage of the solution, it is possible to develop alternative
descriptors, when the first two points in the given detail are replaced by the point: expresses the
area of a triangle using Heron's formula. Further, it is useful to consider the application of the
developed descriptors in the course of solving the following tasks.

The stages of solving the above tasks correspond to the developed system of descriptors,
while for each specific task it is possible to refine and detail the descriptors. So, for example,
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clarifying descriptors for the first solution point are determined by the nature of the additional
construction: a straight line passing through the vertex of the smaller base and parallel to the
side (tasks 1, 2, 6); a straight line passing through the vertex of the smaller base and parallel to
the diagonal (tasks 3, 4, 5, 7); straight lines passing through the middle of the smaller base,
parallel to the sides (task 8).

It is obvious that such work with the task will require additional time resources, so it is
advisable not to strive to compose descriptors for each of the tasks being solved, but only for
tasks of a new type, or for those that are most typical for the section under study and will form
the basis of the task of summarizing assessment. The main thing is to do this not from case to
case, but systematically, then the students will gradually develop an understanding of how
solutions are evaluated not only for the tasks for which the descriptors were formulated, but
also for other tasks of the subject area. Moreover, the need to formulate descriptors forces
schoolchildren to pay more attention to understanding each stage of the decision, which will
positively affect the depth of mastering the educational content.

All of the above allows us to recognize such work as one of the practices that ensure the
relationship between formative assessment and summative assessment. In addition, this practice
makes it possible not to provide descriptors to schoolchildren directly within the framework of
the COP. At the same time, one of the significant signs of criteria-based assessment will not be
violated — the students’ knowledge of the criteria by which their educational work will be
evaluated. After all, simply familiarizing schoolchildren with the criteria in writing or when
they are voiced orally by the teacher is not an end in itself for criteria-based assessment, since
it does not in itself make the assessment process much more transparent, especially for
schoolchildren with a low level of learning and, on the contrary, understanding the criteria and
especially descriptors in connection with the subject context, not only ensures that students are
aware of the standards of assessment, and, consequently, in which direction they need to move
in order to improve their educational achievements.

One more direction of integration of formative and summative assessment can be
proposed. This direction allows you to implement the principle of continuous repetition. It is
especially important in teaching mathematics, because, due to its subject specificity, one cannot
be sure that the study of subsequent sections of the discipline will be successful if the previous
section was not well understood and mastered, or was forgotten over time. This direction is
determined by the fact that the summarizing assessment should not be perceived by either the
student or the teacher as the end of a certain stage of education. The teacher should think over
the possibility of organizing work to establish the causes of errors found in solving the tasks of
summative assessment and help students draw up an individual plan for correcting knowledge
and skills. Thus, becomes the basis for formative.

Conclusion

Based on the results of the work carried out in conclusion, we note:

— a problematic aspect of the practice of educational assessment remains the discrete
nature of assessment activities, the lack of aggregation of summative and formative assessments
of educational results of schoolchildren;

— despite some nuances in the definitions of these assessment practices, both foreign and
domestic authors interpret formative assessment as a process inseparable from learning, the
main purpose of which is to determine the current success of students and help them achieve
educational learning goals, while in the definition of summative assessment the fact of fixing
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(stating) the results of the student based on the results of mastering a specific content or for a
certain time period is emphasized;

— integrating formative and summative assessments will help ensure that their benefits
are maintained while offsetting those aspects of them that are considered problematic.
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