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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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INFORMATION APPROACH TO TESTING
FOR ADEQUATE KNOWLEDGE ASSESSMENT

Abstract. Adequate assessment of knowledge in the course of testing is one of the main conditions for
successful educational process as it has an effect on the examinee’s training motivation, informs a teacher about the
extent of material digestion and gives a possibility to the supervisory authorities to estimate correctly the quality of
training. The present work considers the process of testing as two sequential processes: 1 - a process of formation of
a trainee’s answer to a test; 2 - a process of formation of an expert assessment of an answer. Considering application
of a cybernetic approach and activity of constituent elements, the process of testing is described as a process of
information transfer through two series-connected channels with a noise. The first channel displays a process of an
answer formation by a trainee: an input is a probability vector of a trainee’s knowledge level (proficiency level), an
output is a probability vector of an answer level. The second channel displays a process of formation of a trainee’s
answer assessment by an expert. An input of the second channel is a probability vector of answers quality level, an
output is a probability vector of probable estimates. The work offers noise control measures (upon obtainment of an
adequate assessment) for open and closed testing.

Key words: an active element, a training system, a cybernetic approach, a channel with noise, an open testing,
a closed testing, an assessment formation noise, an answer formation noise.

Introduction. Development of information-oriented society requires solution of a number of
problems in the sphere of education [1]. It is generally accepted, that synthesis of different sciences is one
of the methods for successful generation of new ideas. In the work [2] it is marked that consideration of
educational system from the point of cybernetics provides a possibility to apply laws, principles and
mechanisms known in the modern control theory for its optimization. Bespalko's works are widely known
for their proposed decisions for technological issues of training with an application of basic information
system concepts of information transfer relationship to communication channels throughput.

In conditions of a universal computerization we can see a growing role of the training system [3] as
an educational system element.

Training system objectives:

1. To arm future experts in the shortest time with knowledge and skills to put such knowledge into
practice.

2. To get in the shortest time an information about adequate digestion of knowledge and skills to put
such knowledge into practice.

The attention should be paid to a trainee which is a basic element of the training system. A trainee’s
objective does not always coincide with an objective of the system, i.e. he/she is an active element [4] and
depends on a psychological profile. Today interest to psychological and social profiles of a trainee is
constantly growing due to training customization. This interest can be traced in a set of publications on
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this subject [5,6,7]. The issues of self-reported grades test results application are described in [8]. The
work [9] considers how the students’ motivation affects the use of outcomes tests to measure institutional
effectiveness. Grade point averages for English and math as well as cumulative grade point averages were
also used in the analysis. [10] highlights methods of detection of cheating on classroom tests by error-
similarity analysis procedures using multiple answer-sheet forms. Thus, the work [5] highlights the results
of polling according to which 72% of students live from session to session, i.e. knowledge acquisition is
not a primary task (a student should have a finger in every pie). Just 38% of respondents consider that the
present-day student should aspire to new knowledge. Thereby, we can divide all students into two
categories.

The aim of the students falling into the first category is to pass their knowledge examination with
maximum success and less training as they do not have any interest in obtaining of new knowledge and
skills.

The aim of the students of the second category is to gain new knowledge and skills as much as
possible in the course of training and to use all gained knowledge and skills for successful examination.

The first type of students is not interested in obtainment of knowledge, only in getting a good mark
(at least fair mark is enough in the absence of knowledge) [11-14].

In general, researches on test efficiency improvement can be divided into two main groups:

2- Development of test work out rules [15, 16].

3- Development of rules for assessment, adjustment of test points [17,18,19] (for guessing,
correlation of test level to the level of trainees, etc.).

Methods. Cybernetic approach to description of a test system. Considering the test system from
the point of view of cybernetics [20], the following main elements should be detached: a trainee (student)
and an expert (teacher). Figure 1 shows the test system comprising of series-connected elements: a
trainee, an input (adjustable) which is represented by a test, an output which is represented by an
estimation. Feedback is presented by the most common option - adaptive testing.

Knowledge Noise Noise

¢ l Answer l Evaluation

Learner Expert

test

A 4

v

in the case of adaptive test

Figure 1 — Evaluation formation rules

An output of the first element, which is a trainee, is an answer formed on the basis of external
interferences:

- knowledge obtained by a trainee;

- test conditions (level of comfort, a possibility of getting a prompt message, roulette game, etc.) let
us call them an answer formation noise.

A trainee’s answer shall be an input of the second element and estimation shall be an output. The
estimation adequacy is influenced by the following:

- knowledge estimation rules

- competence of an expert.

- an expert situation (level of comfort, personal sympathy to a trainee, etc.), let us call it an
assessment formation noise.

Thus, the considered system conditions are determined by knowledge of a trainee, an answer
formation noise, knowledge estimation rules and competence of an expert.

Test performance procedure can be split into two main processes:

1 — a process of a test answer formation by a trainee;
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2 —a process of an answer assessment formation by an expert.

Consequently, the factors which disturb making an adequate assessment of knowledge can have an
influence on:

1— an answer of a trainee (an answer formation noise)

2 — an assessment formation by an expert (an assessment formation noise).

According to the considered scheme an estimation reliability is influenced by existence of two noises:
an answer formation noise and an assessment formation noise.

In the theory of information a notion “thesaurus” is applied for definition of the whole data set
possessed by an individual.

It is obvious that the test result — an estimation depends on relationship of a trainee’s thesaurus of
knowledge, a test and an expert competence. Thus, we shall hardly get an unbiased assessment if a test
thesaurus significantly exceeds a thesaurus of knowledge of a trainee and a thesaurus of knowledge of the
latter, i.e. a thesaurus of an answer is higher than an expert competence. Present-day developments in the
sphere of testing assume consideration of a discrepancy of a thesaurus of knowledge and a thesaurus of
test (IRT — technologies) [18,19,21].

A test subsystem as a communication channel with noise. Let us assume that a scale of answers
assessment has m number of possible values.

Thereby, a level of answer showing its quality can be determined based on m possible values and,
respectively a level of knowledge can be presented by m possible estimates.

The test system given in Fig.1 can be considered as series-connected channels with noise.

The first channel (channel 1) displays a process of an answer formation by a trainee: an input is a
probability vector of a trainee’s knowledge level (proficiency level), an output is a probability vector of an
answer level. The second channel displays a process of formation of a trainee’s answer assessment by an
expert. An input of the second channel (channel 2) is a probability vector of answers quality level, an
output is a probability vector of probable estimates.

Assessment in a closed form test has a high level of formalization, i.e. a noise in channel 2 is almost
absent.

Therefore, a solution of the test adequacy problem can be seen in a struggle against an answer
formation noise, i.e. check of only channel 1.

In the open testing an assessment formation noise takes a dominant position. Therefore, the test
adequacy problem solution can be seen in a struggle against an assessment formation noise, i.e. check of
only channel 1.

Let us consider a trivial description of a communication channel with noise. A source condition is
determined by a probability vector p(a)) i = 1.m. (For channel 1 this vector determines probable
qualification level of trainees, for channel 2 this vector determines probable answer quality levels).

If we transfer m number of signals A and expect to get m number of signals B, noise influence in the
communication channel is completely described by a channel matrix [22]. On the part of a message source
a channel matrix describing a communication channel looks as follows:

ap P(b]/al) P(bz/al) P(bj/al) P(bm/al)
ay P(b]/az) P(bz/az) e P(bj/az) cee P(bm/az)
a; P(b]/ai) P(bz/ai) e P(bj/al) cee P(bm/ai)
2 P(by/a,,) P(bs/a,,) P(b/a,,) P(by/an)

P(bj/a;) values shall be determined as conditional probability of b; receiver state at transfer of a; source
condition.

(For channel 1- a conditional probability is to get an answer of quality b; at proficiency level (level
knowledge) a;; for channel 2 - a conditional probability is to get an estimate of level b; at answer quality
(level) a;.
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Diagonally stretching probabilities determine a correct receipt, other probabilities determine a false
receipt. Value of numbers in the channel matrix columns usually decrease while they are farther from the
main diagonal. And in case of complete absence of noise all values except for the ones located along the
main diagonal are equal to zero [14].

In the test system the diagonally stretching probabilities are:

1) For channel 1 - probabilities of adequate answers, answers coinciding with the level of knowledge,

2) For channel 2 - probabilities of adequate assessment, i.e. an assessment coinciding with the level
of answers.

Other conditional probabilities are connected with information transfer distortion:

1) For channel 1 - probabilities of information transfer distortion appear in the course of answer
formation by a trainee (an answer formation noise)

2) For channel 2 - probabilities of information transfer distortion appear in the course of score
assigning by an expert (an assessment formation noise).

Today the credit education system provisions an 11-point scoring system of knowledge assessment
ranging from 4 to 0 (see table 2).

Table 2 — Student knowledge assessment

Score Literal equivalent In percentage terms, % In points
Excellent A 9>-100 !
A- 90-94 3.67
B+ 85-89 333
Good B 80-84 3.0
B- 75-79 2.67
C+ 70-74 2.33
C 65-69 2.0
Fair C- 60-64 1.67
D+ 55-59 1.33
50-54 1.0
Poor F 0-49 0

Thus, the considered matrix is equal to 11 and conditional probabilities determine the process of
information distortion. For channel 1 these distortions estimate discrepancy of an answer with knowledge
and for channel 2 - discrepancy of assessment with an answer. It should be noted, that the purpose of the
teacher is performance of a test with identity matrix, i.e. with a matrix with ones on the main diagonal.
The student’s aim is an identity matrix with ones in the first column (on condition that a; is the highest
knowledge score 4..... a;; is the lowest knowledge score 0; b, is the highest score 4 ..... by is the lowest
score 0).

Results. 4 proposal for organization of a closed testing. In a closed test noise in channel 2 is almost
absent due to high formalization.

The main reasons for " the answer formation noise", noise in a channel are as follows:

— outside help — a prompt message, a crib, etc.;

— '"roulette game" at choosing an answer.

The work [3] proposes a game method of testing as a method of struggle against the outside help
(prompt message) [23].

In a closed testing fight against roulette game or a possibility of guessing is the main reason for
inadequacy of the answer to knowledge.

The work gives an analysis of the results considering "roulette game" at knowledge assessment. Thus,
[17] offers test points adjustment. Three-parameter Birnbaum model is proposed for assessment in
conditions of probable guessing. [18-19].

The test forming is proposed in [24].
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For the fight against "roulette game" it is possible to apply the same methods which are used in
information systems for noise control:

— redundant encoding;

— filtration.

Let us consider the main idea of redundant encoding: during transfer additional (adjusting) bits are
added to information bits. They detect and correct transfer errors. The simplest method is a double
transmission of message and comparison of the received messages on receiving end. In case of received
messages equality we can say that the transfer is reliable.

We shall analyse a process of the closed testing when a trainee by a reason of lackness of knowledge
chooses one of the proposed answers by chance. We assume that there are proposed 5 answers and only
one is correct. In this case of 1/5 probability it is possible to pass a test by random choice (roulette game).
If a testee passes a test only in case of correctly answering two questions closely related to a subject, then
a probability to pass a test at "roulette game" is equal to (1/5), etc. Let @ be an event at which an
examinee doesn't know an answer to the first question; b — an event at which an examinee doesn't know an
answer to the second question. The questions must be selected in a way that p (b/a) =1 — g, where € is a
small value, i.e. ignorance of one question almost obligatory leads to ignorance of another one.

Continuing the reasoning, we can put three questions and consider the answer correct if the correct
answers were chosen for all three questions. In this case a probability to pass a test with ignorance of
material (roulette game) is already equal to 1/125.

The second method of fight against information distortion in the channel with noise is filtration. For
test system it is equivalent to a multilevel testing. In this situation the first given question is more simple
(for getting a fair mark) and if a correct answer is specified then it is offered to answer more difficult
question (for getting a good mark), etc. In this case a probability to pass a three-level test by chance is
equal to the product of conditional probabilities, i.e. it is less or equal to 1/125. Meanwhile, the questions
must be on the same subject and the second question should be more difficult than the first one.

Proposals for an open test arrangement. The first problem of an open test is a problem of giving of
marks for the answers. A number of works is devoted to the issues of an open test results assessment. If to
consider that an answer formation noise is absent, then a task of an open test reliability improvement
results in a fight against assessment formation noise, i.e. a noise in channel 2.

As it was highlighted in the paragraph - a trivial method of noise control is an antinoise coding (a
repetition at its simplest form) and filtration. Therefore, it is obvious that for successful mark allotment:

- it should be proposed to the expert to assess the same answer repeatedly for many times (as a
procedure - it can be a proposal for consideration of a test for several times at different time periods with
rather big time intervals or among rather large number of other tests without information about the person
by which the test was developed).

- to assess the same answer by the specialists with different levels of expertise where an expert
with the lowest level of competence (thesaurus) either estimates an answer as unsatisfactory or gives
answers with the lowest marks to an expert with higher level of competence who has a right to put a
higher mark, etc.

Conclusion. As a final point of educational process, testing is one of its most important components.
The main questions related to test arrangement are - test development and assessment of an answer to it.

This work considers the test system from the point of view of cybernetics. The test process is
described as two sequential processes: a process of an answer obtaining from a trainee and a process of
assessment by an expert. There are distinguished the factors which have a negative influence on adequate
assessment of knowledge of a trainee. They are: an answer formation noise (a result of the trainee’s
activity) and an assessment formation noise. Generally, in order to solve an issue of noise control it is
proposed to consider the test system as two sequential communication channels with noise. The work
compares two main test system types - open and closed. As the technology of the closed test holding
assumes that the main reason for assessment inadequacy is an answer formation noise and a technology of
an open test holding assumes that the main reason is an assessment formation noise, we consider one
channel with noise.

This allows to offer for the test noise control the same methods that are used in information systems
for detachment of a "correct" signal from noisy signal: redundant encoding and filtration.
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TECTUIEYAE ATJEKBATTBI BAFA AJTYAbIH AKITAPATTBIK TOCIJII

AnHoranusi. Tecrineyne anekBaTThl 0ara ally — OKBITY YZepici JKeTICTIriHIH Heri3ri mapTTapbHbIH Oipi,
OWTKEHI ChIHAKTAH OTYLIIHI OLTIM ajyAa bIHTAIAHIBIPYFa 9Cep €Teli, MaTepHalbl MEHrepy JASpekeci Typajbl
OKBITYIIBIHBI Xabapaap eTe/li xoHe 0aKbUIayIbl HHCTAIMsIIApFa OKBITY CallachlH 0aKbUIay MYMKIHIITIH Oepei.

MaxkcatbiHa KeTy YIIiH (OKBITY JKYHeciHiH MaKcaTTapblHa /1a) OKBITYIIBI Keleci HEeTi3ri MiHAETTepAl IIeryi
KepeK:

1. CTyeHTTi YChIHBUIFAH MaTepHaIIbl OLTyre KbI3BIKTBIPY;

2. KapacThIpbUIaThIH TaKbIPBINTHI TYCIHY YIIIH MaTepHANIIbI )KaKChl TYPJIE YChIHY;

3. KpicKa yakpIT apalbifblHAa CTYICHT OCpuTil KaTKaH OUIiM Typajbl KeIl akmapar ajaTblHaai OimiMii
TEKCepyAl YHBIMAACTBIPY.

Bimimai Texcepy 6inim 6epy mporieciiie MaHbI3/IbI OPBIH aafbl, O©TKeHI OHBIH HOTHKENepi:

— TIOHJI OKYZaFbl MOTHBALIUSIFA 9cep eTell;

— MarepHalIbl Urepy Iopexkeci Typabl OKBITYIIbIFA Xa0apiai sl

— KaJarajiay OopraHaapblHa OKBITY carachlHa Oaranay MyMKIHIITIH Oepei.

By sxymMeicTa TecTiney mpoueci eki Ti30eKTi Ipolecc peTiHie KapacThIpbUIFaH:

— TecTKe OLTIM ayIIbIHBIH )KayaObIH KaJbIITACTRIPY MPOIIEC;

— ’KayallKa capanIIbIHbIH 0aFa KOO IpoIeci.

Tect KypacThIpy JKOHE TeCT HOTIKeIepiH Oaraay Ke3iHae Keleci )Karnaiapl eckepy Kaxer:

—  CYpPAaKTBHIH KYPICINiiri;

— Kayall yaKbITbI;

— TecTijey MapTTaphl.

CypakThiH KYpJCIUIIri MeH Xxayar Oepy YaKbIThIH aHBIKTAY SJICTEpi CTYISHTTEP/ I KaThICTBIPYFa OalIaHbICTHI,
JIeMeK, oylap TecTuiepii Oaranay HOTHXKECiHE ocep ereai. bimim anmymbuiapapiH Oip ToObIHa Oipneit Tect
CYpaKTaphIHBIH KYpIENiTiri opTrama Jopekele, al eKiHII TOMKa XOFapel Oomysl MyMKkiH. Tectimeymi Typai
ToCUIAepMeH XKyprizyre 6omansl. JKympIcTa, COHAl aK, TECT TalCHIPMAIAPBIHBIH JKIKTEITY JKOJAAPHI KEJITiPUIreH.

biniM anymsiHbIH OlLTiMIH 1yphIic Oaramayra Tepic ocep ereTiH (akTopiap aHbIKTanabl. Onap — jKayanTbl
KasblnracTelpy (O11iM alyHIbIHBIH OEJICEHAIrT HOTHXKECl) MeH Oaranay/bl KJIbIITACThIPY HIybUIBL. JKanmnsl anrania,
HIYBUIMEH KYPECY CYpaKTapblH LICUIy YIIiH TeCTiIey jKYHEeCiH IIybUIbl Oap Ti30eKTi eki OaiiiaHbIC KaHaJbl pEeTiHae
KapacThIpy YCbIHBbUIAABL TecTineyniH aOblK (OpMAachlH XKYPri3y TEXHOJOTHSCHI IYpbIC OaranamayjblH HErisri
cebebi — jkayanTel KaJbIITACTBIPY IIYBUIBI, al TECTUICYHiH AaImblK (OpPMACHIH YHBIMIACTBIPY — OaraHbI
KaJBIITACTHIPY IIYBUIBI PETIHIE €CenTeyTre MYMKIHIIK OepeTiHAIKTEeH IIybUTEl Oap Oip KaHal KapacThIPhLIaIbL.

Byn »xarnail nrysUIMEH Kypecy YIIIH aKMapaTThIK JKyHellepAe LIybUI CUTHAJIaH JYPBIC CHTHAIBI ally YIIiH
apTBIK KOATay MEH (QMIBTPalHsIHbl KOJJaHyFa MYMKIHAIK Oepeni. KubepHeTnkanblk ToCUIl KOJIaHbI opi KypaMa
3JIEMEHTTEP/IiH OEeJICEHMIIriH eCKepil, TeCTiIey Mpoleci eki Ti30eKTI KOChUIFaH IIYBUIABI apHAJarbl aKmapaTThl
TachIMaJJiay MpoIeci peTiHAe cularTaiajbl. BipiHin apHa OLTIM ayIIbIHBIH KayaOblH KalbIITACTHIPY HPOLECIH
KepceTeli: OHBIH Kipici — OUTiM aymIbIHBIH O1TiM IeHreiiHiH BIKTHMAaIIBUIBIK BEKTOPHI, IBIFBICH JKayal IeHTreHiHIH
BIKTUMAJIBIIBIK BEKTOPHI OOJBIN caHanmaabl. EKiHINI KaHan CTYOCHTTEpHiH jkayaObl OOWBIHINA CapalllbIHBEIH Oara
KaJBIITACTRIPY TpoIeciH kepceredi. ExiHINI KaHANABIH Kipicl jKayanThIH CalaiblK JCHTeHiHIH BIKTUMAJIBLTBIK
BEKTOPBI, IIBIFBICHI OarajaplblH BIKTUMAJIBLIBIK BEKTOPBI OOJBIN ecenTteneidi. ANIBIK XXOHE XaObIK TecTijeyne
LIYBUIMEH KYpecy LIapajapbl YChIHBLIA IbI.

Tyiiin ce3zaep: OenceHal 3JEMEHT, OKBITY XKYieci, KHOEPHETHKAJIBIK TOCLI, IIYbLIbl 0ap apHa, allblK TeCTiley,
»KaOBIK TecTiiey, Oaranay (bl KaJIbIITACTHIPY LIYBUIbI, )KaYyalThl KAIBINTACTHIPY HIybUIbL.
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WUH®OPMAIMOHHBIN MMOJAXO0/ K MOJYYEHUIO
AJJEKBATHbBIX OHEHOK ITPM TECTUPOBAHNH

AnHoTauus. [lomydeHne amekBaTHBIX OIICHOK B IpoIlecCe TECTUPOBAHMS SIBISETCA OIHHUM M3 OCHOBHBIX
YCIIOBHH YCIIEIIHOCTH OOpa30BaTEIBHOTO IPOIecca, TaK KaK BIMSAET HAa MOTHBAIMIO B OOyYEHHH Camoro
UCIIBITyeMOro, MH(OPMHPYET MpernojaBaressi O CTENeHH YCBOSHHS MaTepHaia M JaeT KOHTPOJIUPYIOLIUM
WHCTaHIMSM BO3MOXKHOCTh CyIUTh O Ka4eCTBE O0yUEHMUS.

[IpermonaBaTens Ui TOCTIOKEHUS CBOEW IEnM (a2 3HAYUT M IENH OOydYaromled CHCTEMBI) JOJDKEH PEIINTh
CIIEYIOIIIEe OCHOBHBIE 3a/1a9H:

1) 3auHTEpeCcOBaTh CTYJCHTA B IIO3HAHUH IPEAJIaraéMoro MaTepuaia;

2) IpenCTaBUTh B HaWITydlliel (opMe MaTepHral [Jisl TO3HaHHUS PacCMaTPUBAEMOM TEMBbI;

3) opraHu3oBaTh NPOBEPKY 3HAHMUH TaK, YTOOBI MOJYYUTh MAaKCUMAIbHYIO HH(GOPMAILMIO O MOJYYEHHBIX
CTYIEHTOM 3HAHUIX B HAUKpATYAHIINI TPOMEKYTOK BPEMEHH.

[IpoBepka 3HaHUI ABISETCA KIFOYEBEIM MOMEHTOM 00pa30BaTEIHHOTO MPOIECCA, TAK KaK €€ Pe3yJIbTaThl

1 - BIMSIOT KaK HA MOTHBAIMIO B 00Y9IEHUH CaMOT0 HCIIBITYEeMOTO,

2 - uHGOPMHUPYET MperoaBaTels O CTEIIEHH YCBOSHHS MaTepHaa,

3- 1ar0T KOHTPOIHUPYIOUIMM MHCTAHIMSIM BO3MOXKHOCTD CyIUTh O KaueCTBE 00yUCHHS.

B HacTosmielt paboTe pacCMOTPEH IMPOIIecC TECTHPOBAHMS KaK ABa MOCIEI0BATENbHBIX MPOIIECcCa:

1 - mporiecc popmupoBanusi 00yuaeMbIM OTBETA Ha TECT,

2 - mporiecc GopMHUPOBaHHUS IKCIIEPTOM OLIEHKH 33 OTBET.

[Ipu cocTaBneHHH TECTOB M OIECHUBAHWH PE3yNbTAaTOB TECTHPOBAHUS TPEOYeTCsl yYUTHIBATH: CIIOKHOCTH
BOTIpOCAa; BPEMs OTBETa; YCIOBHSA NPOBENEHHS TECTHPOBAaHUSA. METOAbI ONpeAeleHHs CIOKHOCTH BOIpoca M
BPEMEHH OTBETa CBSA3AHBI C MPUBJICYCHUEM O0YJArOIIUXCs, a 3HAYNUT, OHHU BIUSAIOT HA PE3yJIbTAT OIICHUBAHUS TECTOB.
Tak, AJ1s1 OIHOTO KOJUIEKTHBA O0YUAIOIIUXCSl OJTHHU U T€ )K€ TECThl MOTYT OBbITh CPEeIHEN CIIOMKHOCTH, a JUIS APYroro —
MOBBILICHHOH. TecTUpoBaHKHEe ke MOXHO MPOBOJIUTH B PAa3HBIX BapHaHTax. B pabore mpuBeneHbl KiaccuUKaUU
TECTOBBIX 3aJaHUN.

Beinenensl pakTopbl, OTPUIATEIHHO BIUSIONINE HA MOTyYeHNUE aIeKBATHOW OLIEHKH 3HaHUs 00ydaemoro. Vimu
SIBIISIFOTCS CIIE Ty TOIIHE:

- mrym (hopMHpoOBaHuUs OTBeTa (pe3ysIbTaT aKTHBHOCTH 00Y4aeMOoro);

- IIyM ()OPMHPOBAHUS OLECHKH.

B ofmem ciydae s pemieHdst Bompoca OOppOBI € IIyMaMH IpeIaraeTcsi paccMaTpHUBaTh CHUCTEMY
TECTHPOBAaHUS KaK JBa IIOCIEIOBAaTENBHBIX KaHajla CBA3M ¢ ITymMoM. CpaBHHBAIOTCSI JBE OCHOBHBIE CHCTEMBI
TECTHPOBAHUS — OTKPHITas W 3akphiTas. Ha OCHOBaHMHM TOTO, YTO TEXHOJIOTHS TPOBENCHHS 3aKPBHITOH (hOPMBI
TECTUPOBAHUSI MO3BOJISIET CUYUTATh OCHOBHOW MPUYMHOW HEAJEKBATHOCTH OLEHKH IIyM (OPMHUpPOBaHHS OTBETa, a
OpraHu3aiysi OTKPBHITOH (GOpMBbI TECTHPOBaHUS — IIyM ()OPMUPOBAHMUS OLICHKH, PACCMATPUBACTCSl OAWH KaHAN C
ITYMOM.

DTO MO3BOJSIET MPEJIOKHUTH Uit OOpPHOBI C IIYMOM TECTHPOBAHHUSI T€ YK€ METOJbl, YTO HCIIOJIB3YIOTCS B
MH(OPMALIMOHHBIX CHCTEMaxX Uil BBIICIEHHS «IPABWIILHOTO» CHTHajda W3 3allyMJIEHHOTO: H30BITOYHOE
KOAMPOBaHUE U (GHIBTPAIIHIO.

[IpumeHsisi KUOEpHETHYECKHH TOAXOA W YYHTHIBAs AKTHBHOCTb COCTABISIOIIUX 3JIEMEHTOB, MPOLECC
TECTUPOBAHUSI OIMKCHIBAETCS KaK MPOlLece nepeiayn nHPOpMalMU B IBYX IOCIEI0BATEIbHO COSIMHEHHBIX KaHalax
¢ mrymoM. [lepBrril kaHan oToOpaXkaeT mporecc (GOPMUPOBAHHUA OTBETA O0YIa€MBIM: €r0 BXOJIOM SIBISIETCS BEKTOP
BEpOATHOCTEH ypOBHEH 3HAHMA (COCTOSHHH MOATOTOBICHHOCTH) 00y4aeMOro, BBIXOJOM- BEKTOpP BEpPOSTHOCTEH
ypoBHeil orBera. Bropoit kanan oroOpaxaer mporecc (GOPMHUPOBAHUS OLIEHKH 3KCIIEPTOM Ha OTBET 00y4aeMoro.
BxomoMm BTOporo kaHama SBISETCS BEKTOP BEPOSTHOCTEH YpOBHEH KadecTBa OTBETA, BBIXOJIOM- BEKTOP
BEPOATHOCTEW BO3MOKHBIX OLIEHOK.

[peanararorcst Mepbl 110 6OpbOE ¢ MyMOM (IO MOJNYYSHHUIO aJeKBATHBIX OLICHOK) IPH OTKPHITOM M 3aKPBITOM
TECTHUPOBAHUSX.

KiroueBble cjioBa: aKTUBHBIN 3JIEMEHT, 00ydJaromas CUCTeMa, KHOepHETHIECKHH TTOAXO, KaHAJI C IIyMOM,
OTKPBITOE TECTHPOBAHHE, 3aKPBHITOE TECTUPOBAHKE, IITyM (POPMHUPOBAHUS OLEHKH, ITyM (OPMHUPOBAHUS OTBETA.
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