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OcBiTa € HaHBKIJIMBIIIOW C(HEPOI0 COLIaTBHOIO KHT-
Ts. Y 3a0e3MeueHHi SIKICHOI OCBITH 3alliKaBJICHUN KOXEH
Cy0'eKT OCBITHROrO Tporiecy (memaror, ydHi, ajMiHi-
crparist Ta iH.). IligBeJeHHS MiJCYMKIB pe3yIbTATIB
HaBYaHHS € Ba)XJIMBOIO CKJIAJIOBOI0 YaCTHHOI HaBYallb-
Horo mpouecy. JIOCATHEHHs BHCOKOI SIKOCTI OCBITH
MOXJIMBE TUIBKM 3a HAaABHOCTI OO'€KTUBHUX METOIB
MIarHOCTUKU. Y TIPAaKTHI OYIb-IKOr0 BHKJIAgada €
KOH()TIKTHI BWIIAJKA HEBIOBOJIEHHS Yy4HSA (CTymeHTa)
€K3aMEHOLIIMHOI OLIHKOI0, B TOM )X€ 4Yac Ioxi0OHi
KOH(UTIKTH MTPaKTHYHO BUKIIOYEHI MpH TecTyBaHHI. Kpim
00'€KTHMBHOCTi, TECTH MAIOTh BHCOKHU CTYIIHb JIOCTO-
BIDHOCTI, TaKOX MOXJIMBAa IIEpEBipKa TECTIB Ha
HAJIMHICTh Ta BaiAHICTh. Y 3B'SI3KYy 3 IIMM, IPOIEC
TECTyBaHHS HAaBYAJIBHHX JOCATHEHb BCE  INHUpIIE
3aCTOCOBYETHCS B OCBITHIHN MisTIBHOCTI.

Y nanii poOOTI pPO3IJISIHYTI NHTAaHHS OpraHizamii
MPOXO/DKEHHSI Ta O0YHCIICHHSI HOPM TeCTiB (HOpMYyBaHHSI
IHAMBIAYaJIbHUX PE3YNIBTATIB, HOPMATUBHO-OPIEHTOBAHHI
X1, HOPMAJbHUNA PO3MOAUT IHIUBIAYaJbHHX OaiB i
T.1.).

Po3pobiiena iHpopmaliiiiHa cucremMa J03BOJSE po3pa-
XyBaTu IHOWBiIyalnbHUNA Oan y4Hs, NPOBECTH CTaTHC-
TUYHY OOpOOKY OTPUMAHHUX PE3yNbTATiB 1 IIKAIIOBAHHS
pe3yNbTaTiB BUMIpPIOBaHb, PO3paxyBaTH XapaKTEPUCTUKU
3aBJaHb 1 MOKa3HUKU AKocTi TecTiB. CucreMa CKiaza-
€ThCS 3 JEKITBKOX TPOrpaM: MOAYb MiZ6Opy TecTiB (sKi
OyIyTh TepeBipsTHCA HAa HOPMH), MOAYJIb peajizamil
MIPOIIECY TECTYBAHHS 1 MOIYJIb OOPOOKHU pe3yJIbTATIB.

Ilpn BuKoOpuCTaHHI W'ATHOATBHOI INKANW BUKIAA4
BHCTABJISE OILIHKA 3 PO3KHUIOM ILTIOC, MiHyc 1 Oan, To0TO
3 TouHicTio 20%. 3 1,00 BUIUIMBAE, IO 3a OHI 3HAHHS,
BUIIPOOYBaHMI MOke OyTH OLIHEHWI Pi3HUMH eK3aMeHa-
TOpaMHU TO-pi3HOMY. bijblle TOro, OOMH 1 TOH XKe
€K3aMEeHaTop B pi3HI MOMEHTH 4acy, HaIlpuKiajg 3
IHTEpBaJOM B OJHMH CEMECTp, Haiuacrimie, Mo-pi3HOMY
OLIIHIOE OIHY BiJIIOBi/Ib.

Po3po0iieHa nporpamMa J03BOJSAE 3AIHCHIOBATH PO3PO0-
Ky TECTiB, aBTOMAaTU3yBaTH IPOLEAYPY TECTYBaHHS, a
TaKOX  peasizyBaTH OOpOOKy Ta  iHTepHpeTamito
PE3YIbTATIB.
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Because to study of subject matters at the modern higher
school new effective forms and work methods are widely used,
to testing special significance is attached. Owing to what, there
is a necessity of creation of the system, allowing to automate
control of knowledge of students, including creation of a set of
test tasks, carrying out of testing of students and the analysis
of results.

In the given project the question of the automated passage
and calculation of norms of tests is consdered. The major
criterion which is necessary for correct interpretation of
results of norms of tests, is reliability. In the given project the
information system is developed, allowing to exclude defectsin
test tasks that considerably raises accuracy of pedagogical
measurement, and also stability of results of testing to
influence of extraneousfactors.

For this reason, as control and measuring action we choose
tedting.

Keywords — quality of tests, scaling results, a measurement
error, distractor, discriminative, reliability factor.

[. Introduction

Statistical processing of results of testing allows on one
hand, to objectively estimate the results of trainees, with
another — determine the quality of the test, test tasks and
to estimate itsreliability. A lot of attention in the classical
theory of tests is given to rdiability problem. Despite
occurrence, more modern theories, the classica theory
continues to keep the positions

Pic. 1 —The screen form of passage of testing

Difficulty of the task in the classical theory of testsis
defined through a parity of quantity of trained,
successfully consulted with the given task, to total of
trainees.
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Pic. 2 —Demonstration of results of testing

Pic. 3—Carrying out of the analysis and conclusion
of total results of testing

The difficulty indicator is very important for definition
of the characteristic of the test task and helps to range the
tasks entering into the test on degree of complexity.

[I. Calculation of an individual point
of the pupil

For calculation of an individual point of each trainee
the answer to each question is compared to the right
answer which has been written down in a database, and
the sum of theright answersis displayed.

Scaling by means of Z-Scale (scales of deviations).

This method is based on calculation of a deviation of a
"crude" point (%) from average value of individual points

(>Z Jon group of the tested. Value Z _ scaling result of
each examinee find under the formula
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where X — acrude point of i-th examineg;

X — average value of individual points N of
examinees of group (/=1,2,..., N)
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X — A standard deviation on set of the crude points,
counted up under the formula:

N
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By means of this formula we calculate values Z, , we
make the table of conformity of values of a "crude" point

Xi gifferences %X and values <. Positive values Z
speak about good results, negative — about bad. Standard
deviation on set of values equally 1. With its help it is
possible to result the points of pupils received under
various tests, in one kind convenient for comparison by
rationing of individual results.

Statistical processing of the received results of testing.
Construction of the histogram of distribution of
frequencies of the right answers. Range of frequencies.

On the basis of the table of frequenciesit is possible to
congtruct range of frequencies. On an axis of abscisses
test points, and on an axis of ordinates - corresponding
frequencies are postponed.

Usually consider that the good is standard-focused test
provides normal distribution of individua points of
representative sample of pupils when average value of
pointsisin the center, and other values concentrate round
an average on normal to the law, i.e. approximately 70 %
of values in the center, and the others come to naught to
distribution edges, asin drawing.

|
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Pic. 4 —Normal curve of digribution of individual points

Histograms for distribution of individual points on too
easy or too difficult selection of tests can look as follows:
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Pic. 5 —Thehistogram of distribution of points under the
difficult test
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Pic 6. — The histogram of distribution of points under the easy
test

Scaling results of test measurements
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For an objective estimation of level of readiness
interrogated in comparison with other participants who
pass test, the technology scaling results is often applied.
In process scaling primary results are trandated in the
numerical system generated by certain rules in which the
relation between properties of object is expressed in the
corresponding numbers, to each primary point the certain
test point is put in conformity. Following methods scaling
are usually applied.

Scaling with the percentileranks. The percentile - isthe
derivative indicator specifying in a share, those who has
correctly carried out the test task, from total tested in
group.

Calculation of characteristics of test tasks.

By results of tria testings are defined characteristics of
test tasks - difficulty and discriminative.

Difficulty of test tasks.

Difficulty of the task is calculated under the formula (a
measure of ease of the test task):

o = @
"N

where Fj - share of theright answers on j-th task;

Rj - The quantity of the examinees who have executed
j-ththetask istrue;

N - Number of examineesin group, j - task number.

Also difficulty of the test task can be calculated in

percentage Pj:

J

=5 g00% ©)
N

From the formula it is visble that the above the
difficulty indicator, the task is easier, and accordingly, it
is less indicator of difficulty of the task, the task is more
difficult. For example, if P = 30 % it means that only 30
% of examinees have coped with this task and if P = 70
%, then 70 % have coped with the task, and turn out that
the firg task is more difficult, than the second.

Within the limits of the is gandard-focused approach
tasks of average difficulty p=g=0,5 which provide the
maximum dispersion of the test are considered as the

most successful (S - p>q).This product reaches the
maximum value (0,5x 0,5=0,25) at p =0,5.

The quality analysis distractors in tasks of the closed
form.
One of the major requirements who is shown to tasks of
the closed form, is a plausibility distractors (equivalent
probability of a choice distractor at the wrong answer).
The digractor analysis assumes calculation of shares of
the examinees who have chosen each distractor. In an
ideal variant everyone distractor should get out in an
equal share from al wrong answers. Table 1 shows
theideal distribution of shares:

TABLE1
DISTRIBUTION OF DISTRACTERS
Ne 1 answer 2 3 4
tasks answer * answer answer
J 0,1 0,7 0,1 0,1

In table 1 it is shown that 70 % of trainees have
correctly carried out the task (have chosen 2nd answer).
The others of 30 %, which distances wrong answers, have
in regular intervals chosen 1, 3, 4 answers, i.e. in the task
have been given equiprobable distractors. But such ideal
picture of distribution of a choice of wrong answers in
real practice meets seldom.

Discriminative the test task.

Discriminative (the differentiating ability distinguishing
ability) of the task is an ability of the task to differentiate
examinees on level of achievements, on strong and weak.

One of ways of calculation the discriminative -
calculation with application of a method of extreme
groups where for calculation indicators of the weakest
and strongest examinees undertake. It is 27 (30) % of the
worst and 27 (30) % of the best by results of performance
of thetest task more often.

In table 2 results of caculation of the
discriminative index are presented.
TABLE?2
RESULTS OF CALCULATION OF THE DISCRIMINATIVE INDEX
Pj for the Index

Ne tasks weak | Pj for the strong naex s
Quegtionl 100 100 0
Question2 100 100 0
Question3 81,8 100 0,182
Quegtion4 72,7 100 0,273
Question5 100 100 0
Question6 100 100 0
Quegtion? 100 92,9 -0,071
Question8 90,9 100 0,091
Question9 90,9 100 0,091
Question10 9,1 57,1 0,48

The discriminative index is defined as a difference of
shares of theright answers of strong and weak groups:

(rge)i = P - P, (6)
where 1, - the discriminativeindex, P" _ a share of the
right answersin a strong subgroup (27 % from all quantity),
P’ _ ashare of theright answersin weak group (27 %).
If difficulty is set in percentage
Rl _ Fi,o

r.)—=——mmm— 7
(dIS)I 100% . (7)

Vaue of the discriminativeindex settles down in an
interval [-1; 1].

[ll. Calculation of indicators of quality
of tests

Statistical processing of results of testing allows on the
one hand, objectivey to define results of examinees, with
another — to estimate quality of the test, test tasks, in
particular to estimate itsreliability.
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A lot of attention in the classical theory of testsis given
reliability problem. This theory has't lost the urgency
and now. Despite occurrence, more modern theories, the
classical theory continues to keep the positions.

The classical theory of tests is based on following five
substantive provisions:

1. Empirically received result of measurement (X)
represents the sum of true result of measurement (T) and
measurement errors (E):

X =T +E . ©)

Sizes T and E are usually unknown.

2. If we consider an observable test estimation as a
casual variable X it is possible to express true result of
measurement as a popul ation mean ©)

T =M(X)

3. Correlation between a true estimation and its
erroneous component for genera totality of examineesis

equal to zero
r(T.E)=0

4. When examinees carry out two separate tests and
estimations of each examinee under two tests (or on two
testings by means of the same form of the test) are
assumed casually chosen from two independent
digtributions of possible observable estimations,
correlation between erroneous components of estimations
on these two testingsis equa to zero:

r(ELE2)=0 (12)

5. Erroneous components of one test don't correlate
with true components of any other test:

r(ELT2) = O_ (12)

Besides, the basis of the classical theory of tests is
made by two definitions — parallel and equivalent tests.

Measurement error - the dtatistical size reflecting
degree of a deviation of an observable point from a true
point of the examinee. The dispersion of observable test
points will be equal to the sum of dispersions of true and
€rroneous components:

§=S+S. 03

Accordingly, the more close an indicator of a
dispersion of observable points to a dispersion of points
true, the above corrdation between set of observable

points (X )and set of true points (T),i.e. the test is
more reliable. Therefore reliability of the test (factor

of reliability of the test - I') It isdefined through the

(10)

relation of a dispersion of a true point to a dispersion of
an observable test point:

2 2
r :%:1—%_

The standard error of measurement is as a root square
of a dispersion erroneous components:

S, =4S

(14)

(15)

Conclusion

Quality achievement of training is possible only in the
presence of objective methods of diagnostics.
Unfortunately, the traditional form of estimation of level
of knowledge in the form of poll, the examination spent
by the person, israther subjective.

Clearly that so inexact «the measuring device» what the
person is, essentially reduces efficiency of diagnostics of
educational process. For this reason, as control and
measuring action testing gets out.

The devel oped program allows to carry out working out
of tests, to automate testing procedure, and also to realize
processing and interpretation of results.
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