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Entrance of Ukraine into

European (Bologna) Rz sia
educational space required
development. of cor.n|?l.ete -
sets of test items for initial,
LIkraing

In-progress and final

knowledge control. Mholdona
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Development of technology for carrying out of testing, an
estimation of test items quality and distributions of test
items on complexity levels for the tests estimated on a

continuous scale.
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Scale
Dichotomizing Polytomizing Continuous
{0,1} {0,1,...,n} [0,1]
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Necessity of qualitative tests and the knowledge
marking systems which is taking into account individual
abilities of each testee development;

Independent training of examinees causes of an
estimation of right answers guessing probability at
testing.

For increase of objectivity a knowledge level marking of
testee It 1S necessary to take into account the test items

difficulty

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua



Learning and testing of students for any disciplines

Support of the any discipline for knowledge testing

Support of all existing testing forms

Author methodic for estimation of all forms of test items

Objective  estimation of students knowledge Dby
automatically

Saving of learning and testing results for all students with
different parameters in module of results

Definition of item difficulty, item discrimination and ability
parameters by automatically

Definition of test items quality

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua



closed test items

» onealternative test items
» multialternative test items .

conformity test items
right consequence test items

open test items

» items that have arithmetically calculated result
» answers formed as a freestyle textual data

» table filling.

» multistep items

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua
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-— " — Menu Options Statistics Help Individual task  Electronic regestration

Question 21
Fix.))=xvya~ 2z
If x=1 and y=0 then F(x, v) is equal to:

1
-

0
-

Z/\}
-

Z
-

z
-

Number of mistalies: 0

Crynest: Tvanin

1943 01:24:57
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\3,\ Menu Options Statistics Help Individual task  Electronic regestration

l;“| Question Ne5
Select formulas which correspond to the law of elimination

O]
An(AuB)=A
-
AUAnB)=A
-
AmA=A
-
AnU=A
-
Aud=A
-
Ly
e e e

:;m;mm 1 ) Coe 19:21 00:54:03¢
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=

izl task  Electronic regestration

\;,7{-\ Menu Options Statistics Help  Indj

!; ~| Question Ne10
Set conformity between the laws of boolean algebra and their names

A) associative law

1)x/\0=0=x/\1=x

B) commutative law

2) XAX=X

C) idempotent law

3) Xy mnZ)=(xAy)az

Number of mistakes: 3

Cryaesr: Ivanin

D) identities with constants 4} FAVTYAE
Letter Law
A
B
=
o

|::> Check

Ph. D. Bilous Nataliya

e-mail: belous@kture.kharkov.La



\\\ grY"; (7 ,
2
\;7\ Menu Cptions Statistics
= | Question Ne12

Place operations accounting their priarity:

1) negation

2) equivalence

3) implication

4) conjunction

5) disjunction
Write numbers of operations through a comma

elp Individual task Electronic regestration

Number of mistakes: 1

Cryaesr: Ivanin
w!
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(49}
>
>
@)
4
| -
qv)
e
~
(¢D)
| -
>
)
'
(70
-
o
D
@)
F
=
D
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\Menu Cptions  Statistics Help  Individual task  Electronic regestration

: ;‘| Question Ne3
Prove the 1-st Distributive Law:
X V2 = (X YH X Z)

I ——— — —— ————————————— ——— — — — — —  — — — —  —  — —  — ——————— ——  — —— — —  —  ———CEE———_—
74 XVyZ XVy XVZ (xv W x~ 2)

al =] =] =] 2| o o o] =
)l =] o] o) =] =] o o=
=l o] =] o 2] D] o™

Number of mistakes: 0 ) |
_ [ oot 2833 01:03:58

Cryaesr: Ivanif
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" Menu Options Statistics Help Individual task Electronic regestration

| Question Nef

Find the Jegalkin polynomial for the following function:

)z
STEP 1

- Change ~ into @
The right formula is:

xyz By Bz
-
xyz Bxyz
-
1z @ (e
-
xyz @ xy Bz
-
)z @ (xy) Dz
- I

Cryneat:

Number of mistakes: 0

Ivanin




<=\ Short result for every testee
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Electronic journal

Menu  Help
test 100 100 100 100 100 100 test
z K.armaugh mapz ] 2 ] 135353 02042009 00017
Ivanoy K.amaugh maps 0 2 0 1] 2 5 CS5M-081_2 11:04:M1 11.09.2009  0:00:51
Petrovy K.armaugh mapz ] 2 ] 1] 2 4 CSM-03-1_2 110613 11.09.2009 0:01:03
Yivir K.armaugh mapz 74 3 ] 3 4 4 CSM-03-1_2 11:09.36 11.09.2009 0:03:02
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P, = f(©, - B,)

P; —probability of that i- th person will execute j-th item;
O, — the ability parameter of i-th testee (i = 1, 2,...,N);
B; —j-th item difficulty parameter (j = 1, 2,...,n).

Kind of the model:

» orne-pararmetrical;

> two-pararnetrical
> tnree-pararnetrical.

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua



1
P, (®) = Mo
j 14 e L7(@=5)
1
B (L) = —1.7(©; — )

1+e

P;(®) Probability of correct execution of the J-th test item by the
testee with various knowledge level. The above a level of testee
knowledge , the above probability of a right answer on j-th test
item.

P. (B) — Probability of correct execution by the i-th testee of various
difficulty test items. Is decreasing function of variable g.
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The graph of a characteristic curve for j-th test item

P

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua



The graph of an individual curve for i-th testee

F;
1.0

0,5
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1

> 1+ e L7205

where a;— the item discrimination parameter.
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The graph of a characteristic curve for j-th test item
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Characteristic curves of three test items of equal difficulty
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(1-c;)
1+ e—l.?aj(@i—ﬁj)

rie Pj; — probability of that i- th person will execute J-th item;

P.(®)=c,;

®; — the ability parameter of i-th testee (i =1, 2,...,N);

B; — the j-th item difficulty parameter (j = 1, 2,...,n);
a; — the item discrimination parameter;

c;— the guessing parameter (©@— - o).
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The graph of a characteristic curve for j-th test item

s
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B, = f(P1j(®i’reSij)sPZj(G)iaaj’reSij)vPBj(®iaajaCj!reSij )

where f3; — J-th item difficulty parameter ;

P, (©,res;),P,(©,,a,res;),P; (©,,a,c res;) — modified one-,

two- and three-parametrical models constructed on
continuous scale;

©;— the ability parameter of i-th testee ;
r; —result of executing of the j-th test item the i-th testee;
a; — the item discrimination parameter;

c; — the guessing parameter .

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua



The integrator of models

_B
T t Determinant of the The calculator
i} test performance
7 € results of steady
2T . S values S T
€ ;| closedtestitems €S, K H
e EJ, T
> reg . A E
T T | A Mﬁﬂ. 1-parametrical _ﬂ&’ ]
Ly AT Ll conformity test ki T B, model (P1)
' I
n I items .
a et | res:jp N e
Z Mm _J_., ngblcnnjaECIuence €3] » S B, > Z- parametrical P | G 3 B R
o test items T a . model (P2) U
v T : |
" [ Ll open testitems AN | |res, L
"y BT 5 parameroal | e [0 T
- C EI'I > - parametnca > . S
€ T | g
F p .l multistep items g«% N : model (P2
¢ g
>
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BB Statistic

File  Operationz  Table

Testings results | Ordered matrix || Comelation matrix || Estimation of questions || Relizbility of the test || Yalues of module parameters |

_ Nz1 N=2 N3 hzd N5 Nz & Sum score
Dimoune Abdoulaye 1 1 04 1 1 04 43
Abara lkechukwu Chares JNR 1 0 1 0 0 1 k)
Asuguo Oliver Edwin 1 0 04 0 0 04 1.8
Balosibina Osigbodi Bamanosi 09 05 1 05 05 1 44
Bello Abdulkabir Temidayo 1 1 04 1 1 D4 48
Buwa Kenneth 1 0 1 0 0 1 3
Olajide Abdulqudus Yinka 1 0 04 0 0 04 1.8
Muhu Ayula 1 05 1 05 0.5 1 45
] 0 ] 0 0 0 0 0
0 0 0 0 ] 0 ] 0
] 0 ] 0 ] 0 ] 0
] 0 ] 0 ] 0 ] 0
0 0 0 0 ] 0 ] 0
0 0 0 0 ] 0 ] 0
S0 0 0 0 1] 0 1] 0
Quantity of ight answers 75 3 5B 3 3 56

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua £



Orclarad rnztrix

i8 Statistic

Fle Operations  Table
| Testings resuts | Ordered matic | Coelation matiic | Estimation of questions | Reliabity of the test | Values of module parameters |
Sum of answers
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1
o 0 0 0 0 0 0 0 0 0 1
Asuquo Oliver Ed... |1 04 04 0 0 0 18 324 03 0.7 =
Olgjide Abdulqud... |1 04 04 0 0 0 18 324 03 07
Abara kechulw... |1 1 1 0 0 0 3 5 05 05
Buwa Kenneth 1 1 1 0 0 0 3 5 05 05
Balosibina Osigh... 0.9 1 1 05 05 05 44 15,36 0,733333333333... | 0,2666R6ERAEAE...
Nuhu Ayuka 1 1 1 05 05 05 45 2025 078 0.25
Diaoune Abdoula... |1 04 04 1 1 1 i il 08 02
Bello Abdullcabir ... |1 04 04 1 1 1 48 23 08 02
Quantity of ight a... | 7.3 56 56 3 3 3 281 1017 =
W 71 54 54 12 12 12 131
Bi 0AR7 07 0371 nz 0z n2 187 W

Ph. D. Bilous Nataliya e-mail: belous@kture.kharkov.ua



B Statistic
File  Operations Table
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Easy questions: Complicated questions: Insolvent questions:

R: <03
R: <0.3

Ph. D. Bilous Nataliya belous@kture.kharkov.ua &



B

ding of steady parameters: the ability parameter - (teta), item difficulty
parameter (beta) and item discrimination parameter of items (A)

i Statistic
File  Operations  Table

|| Testings resuts | Ordered matrx | Corelation meatr | Estimation of questions | Reliably of the test |; Values of module parameters |

aES

Tetta: Betta:

Asuquo Qliver Ed...

(Olgjide Abdulgqud... 0,17

Abara lkechukw... 0,755

Buwa Kenneth 0.75%

Balosibing Osigh.. | 1,81

huhu Ayuka 15

Diaoune Abdoula... | 2,22
Bello Abdulkabir ...

Ph. D. Bilous Nataliya

e-mail: belous@kture.kharkov.ua
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£® FisherMethod
File  About

Number of questions n

Number of studerts N 2 E [ Create ] I Nomalize ]
The item discrimination parameter The item difficulty parameter

A B

|0.8125 | |4,77128157782163 |

0171875 | |2.82513341514348 |

1003125 | |1.29941823573134 |

0171875 | |2,82513341514348 |

0171875 | [2.82513341514548 |

10,03125 | |129941823573124 |

Type

) 1param (%) 2 params

The "guessing" parameter

() 3 params

The ability parameter

T

() Handheld

|3.46936762074442

|6.24473888300342

|6.16397869166538

|2.05612862243423

|3.46936762074442

|6.24473888300942

|6.16397869166538

|0.65190505560708

Test results

oo o Jo J1 ]
1 o Joafo Jo Jou |
i o i Jo Jo 1]
1 o Joafo Jo Jou ]

Ph

. D. Bilous Nataliya
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o

Test | Settings |

= cattell's 16 Factor, Test

&

Question:

37105

MPECTUNHHES:

Answers:
) BaHauTom

() CEATEIM

O TYER

Without mark.s
O anly

Ecau NPegnoNoKKMTE, HTO Hedo HAROOMTCH £BHMSY: W YTO SHMOR £¥apkos, 9 00mkeH Gkin Okl HASBATE

@®

= Luscher Color Test [ Short )

Test | Settings |

Choose the color you love the most: Step 2 from 2

Cahicel

re.kharkov.ua

Ph. D. Bilous Nataliya
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| !e developed technology of marking of the tests
depending on type and a difficulty level of test items:

VIt is simple in use;

v'Make easy process of the knowledge control of testee;

v" Takes into account performance of all test items forms
on a continuous scale ;

v’ Allows to estimate a difficulty level of test items;

v’ Allows to carry out the qualitative analysis of test
items

v'allows to use of different scales .
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Introduction of this system in higher educational
establishments will allow to conduct objective testing of
knowledge trained.

The system can be used both In educational
Institutions of any level of accreditation, and In
organizations and establishments where professional
selection with the help of testing is conducted, and also on
courses of improvement of qualification where there are
computer classes.
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Minicrepcreo ocgiTi i Haykn Ykpainu
Jep:xaBnnii genapraMeHT IHTEAEKTyaAbHOI BAACHOCTI

CBIJIOLTBO

PO PEECTPALiio aBTOPCHKOro 1paBa Ha TBIp
Ne 14030

{ o
Komn'torepua nporpama "Mporpamuuii komnuexe ais DPOBEICHHS KOMN'IOTEPHOT0

TA  IHTEPAKTHBHOIO HABYMAHHA Ta TectyBanusi  3uans  "KOJIKC YMA"
(Kontpoampyiomas Oy i T ]

T raabhas Cucrema,
Yuursisajomas Mosrosyio Ataky)"
(8na, Ha3sa TBOpY)

Astop(v) Binoyc Harauis Basentunisna, Boiirosnu Ipnna Biraaiisna
{noeHe im'n, ncesoHiM (3a HasaHOCTi))

Aama peecmpauii

02.09.2005
Z
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