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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 oftraining 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 oftest work out rules [15, 16].

3- Development of rules for assessment, adjustment of test points [17,18,19] (for guessing,
correlation oftest level to the level oftrainees, 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

test \ 1 Answer 1 Evaluation
bi Learner Expert

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 splitinto two main processes:

1- aprocess of atest answer formation by a trainee;
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2 - aprocess ofan 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 oftwo 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 ofatrainee’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(ai) i = 1.m. (For channel 1 this vector determines probable
qualification level oftrainees, 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:

alb b1 b2 bj bm

al P(bxao P(b2a0 P(bj/aO P(bm/a1)

a2 P(b:/a2) P(b2a2) P(bj/a2) P(bm/a2
P(b//a0O P(b2/a0 P(bj/ai) P(orm/ai)
P(bxam) P(b2fam) P(bj/am) P(bm/am)

P(bJai) values shall be determined as conditional probability of bj receiver state at transfer ofai source
condition.

(For channel 1- a conditional probability is to get an answer of quality bj at proficiency level (level
knowledge) ai; for channel 2 - a conditional probability is to get an estimate of level bj at answer quality
(level) ai.
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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 9100 4
A- 90-94 3.67
B+ 85-89 333
Good B 80-84 30
B- 75-79 2.67
C+ 70-74 2.33
C 65-69 2.0
Fair C- 60-64 167
D+ 55-59 133
D 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 1these 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 ai is the highest
knowledge score 4.....a1 is the lowest knowledge score 0; b1is the highest score 4 ... b1 is the lowest
score 0).

Results. A proposalfor organization ofa 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 ofthe answer to knowledge.

The work gives an analysis ofthe 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 ofthe 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 atest 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)2 etc. Let a 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- s, where s is a
small value, i.e. ignorance of one question almost obligatory leads to ignorance ofanother 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.

Proposalsfor 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. Ifto
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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TECTWEYAE AOEKBATTbLI BATA ANY AblL AUMAPATTbLL TOC1/11

AHHOTauma. TecTweyde afekBaTTbl 6ara any - OKbITy Y/Jepici XXeTICTIriHiH Herisri wapTTapbliHbL, 6ipi,
eNTKEHI CblHaKTaH eTywiHi 6WM anyfa biHTanaHAblpyra acep eTefi, MaTepuangbl MeHrepy Aspexeci Typanbl
OKbITYLUbIHbI Xabapfap eTefi XKaHe 6akblnayLlbl MHCTaLMANAPra OKbITY canacbiH 6akbinay MY MKIHAIrIH 6epesi.

MakcaTblHa XeTy YiiH (OKbITy XYWeciHiH MakcaTTapbiHa [ja) OKbITYLbI Kefeci Herisri MiHAeTTepai wewyi
Kepek:

1. CTY[eHTTi ~CbIHbINraH Matepuangpl 6inyre Kbi3blKTbIpY;

2. KapacTblpblnaTbiH TakblpbiNTbl TYCiHY YLWiH MaTeprangbl Xakcbl TYPge ~CbiHy;

3. KbiCKa yaKbIT apanbirbiHaa CTyfeHT 6epinin aTkaH 6L M Typanbl Ken aknapaT anatbiHfjain 6wmpl
Tekcepyai ibIMAacTbIpy.

Binimai Tekcepy 6w M 6epy npoueaHe MaHbI3fbl OpblH anafbl, eTKEHI OHbIH H3TUXenepi:

- M3HAi OKyfJarbl MOTMBaLMAra acep eTei;

- MaTepuangbl urepy Aapexea Typasibl OKbITYLUbIra Xabapnangpl;

- Kajaranay opraHfapbiHa OKbITY canacbiHa 6aranay MYMKIHAIrH 6epegi.

BN ymblICTa TecTiney npoueci el To6eKn npouecc peTiHAe KapacTblpbIAraH:

- TecTKe 6LUM anyLlbliHbIH XayabblH KanbINTacTbIpy npoLecy,

- )kayanka capaniblHbIH 6ara Kot npouea.

TecT K¥pacTbIpy X3He TeCT HaTUXenepLl 6aranay KesiHAe Kefeci Xarfangibl eCKepy Kaxer:

- cpakTbIH KYPgeniniri;

- Kayan yakbITbl;

- TecTlley LiapTTapbl.

C”™pakTblH KYPgeniniri MeH xKayan 6epy yakbITbIH aHbIKTay 34icTepi CTYAeHTTepAi KaTbiCTbipyra 6alinaHbICTbl,
[emek, onap TecTinepgi 6aranay HaTMXeciHe acep eTedi. bwm anywbinapgblH 6lp To6biHa 6Gipaein TecT
c\pakTapblHblH KYPgeniniri oprtawa fapexege, an eKiHWi Tonka >orapbl 60nybl MYMKIH. TecTineygi TYpni
TacinaepmeH XYprisyre 6onagpl. XXyMbICTa, COHAAN aK, TECT TancbipManapblHbIH XOKTENY X0n4apbl KeNTipiNreH.

Binim anywbiHbIH 6WIMW A"pbic 6aranayra Tepic acep eTeTw QakTopnap aHblktangbl. Onap - >kayanTbl
KanbinTacTblpy (6iniM anywwbiHbIH 6eACEHAL HATUXECI) MeH 6aranayfbl KanbliNTacTblpy LWYbIAbl. XKannbl anraHia,
wybinMeH KYpecy ¢ paKTapbiH Lewly YiiH TecTiney xYWMeciH wybinbl 6ap To6eKn el 6aiinaHbIC KaHabl penHae
KapacTblpy “CblHblNafbl. TecTineyaiH >abblk hopMacbiH XYPrisy TexXHonoruscel A pbic 6aranamayfblH Herisri
cebebi - >kayanTbl KanbINTacTblpy LWYybIAbl, an TeCTiNeyfiH awblK ¢opMacbiH "bIMAACTblpy - 6araHbl
KanbINTacTbIpy WYbINbI penHie ecenteyre MYMKIHAIK 6epeTiHAIKTEH WYblNbl 6ap 6ip KaHan KapacTbipblnagbl.

BMn xargain wybinmeH KYpecy YLiH aknapaTTbiK >KYI7Ienep,qe WYbI CATHaNZaH A"\pbiC cUrHangbl any YLUiH
apTbiK KoATay MeH unbTpaumsHbl KongaHyra MYMKIHAIK 6epefi. KnbepHeTnkanbiK Tacingi KongaHoln api k¥pama
3fleMeHTTepAL, 6enceHAiriH eckepin, TecTiney npoueci ew Ti30eKTi KOCbIraH LWybINAbl apHafarbl aknaparThbl
TacblMangay npoueci peTiHae cunatTanagbl. bipiHWwi apHa 6iniM anyWwbiHbIH XKayabblH KanbiNTacTbipy MPOLECLL
KepceTeai: OHbIH Kipici - 6LUM anywWbIHbIH 6L M JeHTeLllHL, bIKTUMaAAblIbIK BEKTOPbI, LWbITbICHI Xayan AeHreliHiH
bIKTUMaNAbIbIK BEKTOPbI 60MbIN caHanafbl. EKiHWI KaHan cTyfaeHTTepAL >xayabbl 60MblHILIA capanlblHbIH 6ara
KanbINTacTblpy Mpouecls Kepcetea” EKiHWI KaHangblH Kipici >XayanTblH cananblK AeHTeliHiH bIKTUMaNAbIIbIK
BEKTOPbI, LWbITbICH 6aranapfblH bIKTUMaNAbIIbIK BEKTOPbl 60MbIN ecenTened™ ALIbIK >X3He >KabblK TecTlleyje
LUYbIIMEH Kypecy Liapanapbl “CbiHblNagbl.

TYWiH cesgep: 6encenfi aneMeHT, OKbITY Xyiiea, KN6epHeTUKanbIK T3CiA, Wybibl 6ap apHa, allbiK TecTiey,
XabbIK TecTwey, 6aranayfbl KanbIiNTaCTbIPY LWYbI/bl, XayanTbl KanbiNTacTblpy LUYbIbI.
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NH®OPMALMOHHbIN MOAXO/ K MONYYEHWIO
ALEKBATHbIX OLLEHOK MPW TECTMPOBAHWM

AHHOTauma. lMonyyeHue afeKBaTHbIX OLEHOK B MpoLecce TeCTUPOBAHWA SIBASETCA O4HWM K3 OCHOBHbIX
YCNOBWIA yCMewHocTn 06pa3oBaTe/lbHOro MpoLuecca, Tak Kak BAWSET Ha MOTMBauul B O06GYyYeHUWM Ccamoro
NCMBITYEMOrO, WH(OpMUPYET npenofaBaTeNii O CTENEeHU YCBOEHWA MaTepuana W [aeT KOHTPOJMPYHOLMM
MHCTaHLMSM BO3MOXHOCTb CYAUThb O Ka4eCTBe 00yUeHus.

MpenogaBatenb ANS LOCTUXKEHWS CBOeM Lenn (a 3HaUMT U Uenu obyuvatouleld CUCTEMbl) AOMKEH PELUNTb
cnefytolme OCHOBHbIE 3afauu:

1) 3aMHTepecoBaTb CTYfleHTa B MO3HAHUW Npej/iaraeMoro marepuana;

2) NpeAcTaBuTL B HauyYLlein Jopme MaTepuan 411 NO3HaHWS pacCMaTpUMBaeMOiA TeMbI;

3) opraHu3oBaTb MPOBEPKY 3HAHWIA TaK, 4YTOObl MNOMYYUTb MAKCUMaSlbHYH WH(OPMALMI0 O MOYYEHHbIX
CTY[,EHTOM 3HaHUAX B HaMKpaT4aliLLMi NPOMEXYTOK BPEMEHN.

MpoBepKa 3HaHWIA SBASETCA K/THOUEBBIM MOMEHTOM 06pa30BaTe/IbHOr0 MpoLecca, TaK Kak ee pesynbTaThbl

1 - BMAIOT KaK Ha MOTVBaLMI0 B 06YYeHUM CaMOro UCMbITYEMOrO,

2 - MHhopMUpyeT NpenojaBaTesis 0 CTENEHW YCBOEHUS MaTepuana,

3- Aal0T KOHTPOIMPYHOLLMM MHCTaHLMAM BO3MOXHOCTb CYAUTb O KayecTBe 00y4eHuUs.

B HacTosLweii paboTe pacCMOTPEH MpoLLecc TeCTUPOBAHMA KakK [Ba MocneoBaTe/lbHbIX NpoLiecca:

1 - npouecc hopMMpoBaHUMs 06yYaeMbIM 0TBETA Ha TeCT,

2 - npouecc (hOpMMPOBaHUSA 3KCMEPTOM OLLEHKM 3a OTBET.

Mpu cocTaBneHUn TeCTOB U OLEHMBAHWM pe3ynbTaTOB TECTUPOBAHUA TPEOYeTCH YUWUTbIBATb: CAOXHOCTb
BOMpOCa; BpeMs OTBeTa; YCNOBMS MpPOBeAEHMS TecTUpoBaHMs. MeTofbl OMpeAeneHnst CAOXHOCTM BoOMpoca U
BPEMEHV 0TBETA CBA3aHbI C NPMBEYEHEM 0BYYAOLLMXCS, @ 3HAYNT, OHU BANSIOT Ha Pe3yNbTaT OLEHNBaHNSA TECTOB.
Tak, 415 OfHOT0 KOMEKTVBA 00YYaloLUXCA OHU U Te Xe TeCTbl MOTYT ObiTb CpefjHeli CNOXHOCTK, a AN 4pYyroro -
MOBbILLEHHOW. TecTMpOBaHMe Xe MOXHO NPOBOAMTL B pasHbIX BapuvaHTax. B pa6oTe mpuBeAeHbl Kiaccudurkaumm
TECTOBbIX 3aaHuiA.

BblfeneHbl akTopbl, OTPULATENLHO BAKSIOLLME HA NOTyYEHNE afeKBaTHOM OLeHKM 3HaHWs 0bydaemoro. mu
ABNAOTCS CNefytoLme:

- Wym hopmMmnpoBaHua oteeTa (pe3ynbTaT akTUBHOCTU 06y4aemMoro);

- lWYM (hOPMMPOBAHUS OLLEHKU.

B obwem cnyvae fgns pelweHus Bonpoca 60pb6bl € LIymMaMu nNpeAnaraeTcsa paccMaTpuBaTb CUCTEMY
TeCTMPOBaHUA KakK [Ba MOC/MeAOBaTeNbHbIX KaHana CBA3M C WymMoM. CpaBHMBAKOTCA [ABE OCHOBHbIE CUCTEMbI
TECTMPOBaHUA - OTKpbITas M 3akpbiTasg. Ha OCHOBaHMM TOrO, YTO TEXHO/OrWS MPOBEAEHWS 3aKPbITOW (OopMbI
TeCTMPOBaHUA MO3BOMSIET CUMTATb OCHOBHOW MPUYMHON HeafeKBaTHOCTU OLEHKM LyM ()OpPMUPOBaHWS OTBETa, a
opraHm3auus OTKpbITOW (DOPMbl TECTUPOBAHUSA - LWYM (OPMUPOBaHUS OLEHKM, pacCMaTpuBaeTcs OAUH KaHan c
LUYMOM.

3T0 NO3BONSET MPeSNoXUTb 418 60pbObl C LIYMOM TeCTUPOBAHWUA T€ >Xe METOAbl, YTO WCNOMb3ylTCs B
MHAOPMALMOHHBIX CUCTEMax [ANS BbIgENEHNS «NPaBULHOMO» CUTHana M3  3allyMIEHHOro: U36bITOYHOE
KOAMPOBaHMe N (UNbTPaLMIO.

MpuMeHss KWGEPHETUYECKMIA MOAXOL W YUYUTbIBas AaKTWBHOCTb COCTABASIOWMX 3/MEMEHTOB, MpoLecc
TeCTMPOBaHUSA OMUCLIBAETCS Kak MpoLecc nepefavyn MH(OpMaLMM B ABYX MOCNEA0BATENbHO COEAUHEHHBIX KaHanax
c wymom. MepBblii KaHan oTobpaxaeT npouecc HOpMUPOBaHMS 0TBETA 06yUYaeMbIM: €ro BXOAOM SIB/SETCA BEKTOP
BEPOSATHOCTEN YpPOBHEN 3HaHWsA (COCTOSHWIA MOArOTOBNEHHOCTM) 06Y4aeMOro, BbIXOAOM- BEKTOP BEpPOSTHOCTEN
YpOBHe 0TBeTa. BTOpoil KaHan oTo6paaeT mpouecc (POPMUPOBAHMS OLEHKU 3KCMEepTOM Ha OTBET 06y4aemoro.
BxofoM BTOpPOro KaHana S$BMSETCA BEKTOP BEPOSTHOCTEA YpOBHel KayecTBa OTBeTa, BbLIXOAOM- BEKTOP
BEPOSITHOCTEl BO3MOXHbIX OLLEHOK.

MpegnaratoTca Mepbl Mo 60pbbe ¢ WyMoM (M0 NOMYYeHWHO afleKBaTHbIX OLEHOK) MPU OTKPLITOM U 3aKpbITOM
TeCTUPOBaHUSAX.

KntoueBble CNoBa: aKTUBHbINA 3MEMEHT, 0byuvarolas cucTeMa, KNWOEPHETUYECKMIA MOAXO0[, KaHal C LyMOM,
OTKPbITOE TECTMPOBaHUE, 3aKPbITOE TECTUPOBaHUE, LWYM (DOPMUPOBAHUSA OLEHKH, LWYM (hOPMMPOBaHUS OTBETA.
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