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Abstract

A generalized net is used to construct a model which describes the process of evaluation of the problems solved by students. The model

utilizes the theory of intuitionistic fuzzy sets. The model can be used to simulate some processes, related to estimation of students'

background.
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1. Introduction

In a series of research, the authors study some of the most
important processes of functioning of universities. In the
present paper the process of evaluation of the problems solved
by students is described by Generalized Nets (GNs, see [1]).

Let us have m in number students and let each of them have
to solve » in number problems. The evaluations corresponding
to the students background about some theme are represented
by intuitionistic fuzzy form (for the concept of Intuitionistic
Fuzzy Set (IFS) see [2]). They have the form <u’(i), v*(i)>,
where £°(i) and v'(i) determine the degrees of validity and
non-validity of the problems, solved by i-th student. Of course,
the way of evaluation of the different themes is vary, but for

some groups of themes (e.g., mathematics, informatics, physics,

chemistry) the evaluations of the students solutions of the
problems can be obtained, in general, by three ways:
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Version 1. The solution of a problems is evaluated as valid
or non-valid only on the bases of the obtained answer or on the
basis of validity of full proof. For example, both problems
below will be evaluated as wrong:

Problem: 1 +2+3+4=7?

Answer 1: 1 +2+3+4=3+3+4=6+4=11.

Answer 2: 1 +2+3+4=4+3+4=7+4=1]1.

In this case the evaluation of the i-th student is

r s

<p (), v(i>= <— —>,
n n

where: » is the number of right solved problems,s is the
number of wrong solved problems. Therefore, the degree of
uncertainty here is determined by the number of the problems
which the student had not worked over.

Version 2. j-th problem is divided into subproblems and the
solution of each subproblem is evaluated independently. Each
problem of the i-th student is evaluated by
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where

z; is the number of the first correctly solved subproblems that
precede a wrong subproblem

(if such one exists),

y; is the number of the wrongly solved subproblems that are
follow a correctly solved subproblem (if such one exists).

For example, if the student’s solution of the above problem
is

1+2+3+4=3+3+4=7+4
then his evaluation will be

53

Version 3. j-th problem is divided into subproblems and the
solution of each unique subproblem is evaluated independently.
Each problem of the i-th student is evaluated by

<), viy> = E P B P
n

where x; is the number of all right solved subproblems (if
such one exists), y; is the number of all wrong solved
subproblems (if such one exists).
For example, if the student’s solution of the above problem
is
1+2+3+4=3+3+4=7+4=11
then his evaluation will be

By

In the paper we shall describe some processes related to
examination and evaluation of students. But, the model gives
additional possibilities that we will discuss below. One of them
is that we can evaluate how precise are the teachers, how
suitable are the problems over which the students have to work
and other related issues.

2. A GN-medel

The GN-model (see Figure. 1) contains 6 transitions and 18
places, collected in three groups and related to the three types
of the tokens that will enter respective types of places:

a - tokens and g-places represent the teachers and their
activities,

[ - tokens and b-places represent the problems,

y - tokens and c-places represent the students and their
solutions of the problems.

For brevity, we shall use the notation a-, # and y -tokens
instead of o, #- and y- tokens, where i, j, k are numerations
of the respective tokens.

In the beginning a-, # and ytokens stay, respectively, in
places aj,, b, and ¢, with initial characteristics:

x; = “name, speciality and score of a teacher”,

X =“text of a problem, theme, lavel of difficulty”,

x§ = “name, speciality and current evaluations of a student”.

If we would like the model to be more detailed, the first and
the latest characteristics can have, e.g., the following larger
forms

x5 = “name, speciality and score of a teacher
variant of evaluation that the teacher uses”,

x3 = “name, speciality and current evaluations of a stud
ent,

name of the student's teacher who will give the problems
and/or examine the student”.

All a-tokens, all ftokens, and all yptokens have equal
priorities, but the priority of a-tokens is higher than the priority
of Btokens, that is higher than the priority of j~tokens.

Let x}

cu ?

Y
«, and ', are current a@-, B, and jtokens'
characteristics, respectively.

Z1 24 Z
a1 b3 ag
O O
ag by
25

Figure 1

The forms of the transitions are the following.
Zl = <{a25 06}? {ab az}’

where:
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a a
W W™
a, | false true

W,', = “The teacher must examine”,
a __ a
Wz,z - Wz,l :

where —P is the negation of predicate P.

The o-tokens do not obtain any characteristic in place a,
and they obtain the characteristic

“list of the problems that the student must solve”

in place a;.

Z; = <{by, bu}, {b1, by},

where:

a 9y
cu ?

Wy, =“The problem is included in x
Wzlfz = PVZt,)l .

The ftokens do not obtain any characteristic in place b, and
they obtain the characteristic

“texts of the problems that the student must solve”

in place b;. .

Zy = <{cy, 07}, {1, ¢2,

where:
W3, =“The student must have examination”,
Wy, =Wy, .
The ytokens do not obtain any characteristic in places ¢; and
Cr.
Zy = <{ay, by, c1}, {a3, b3, c3},
| 2
a, | true
b

C

b3 C3
Jalse false>
\ | false  false false
| | false  false false

The a- and Stokens do not obtain any characteristic in
and b3,
characteristic

places a3 respectively, while jtokens obtain
“student's solutions of the problems”

in place cs.

Zs = <{ c3}, {ca, s, Cs},
B

WC WC Wc >,
G | 34 M35 Wi

where:

Wyi4= “The teacher that will examine the present resear
ch prefers First way for evaluation”,

Wy, = “The teacher that will examine the present researc
h prefers Second way for evaluation”,

Wie= “The teacher that will examine the present researc
h prefers Third way for evaluation”.

The ytokens enter one of the three output places of transition

Zs obtaining characteristic
“estimation of the current student's problems”.

Zs = <{ a3, as, ¢4, Cs, C6}, {aa, as, €1},

a, a ¢,

a, | Wi, W, false
a, | Wey Wis false >
c, | false false true ’
c, | false false true

¢, | false false true

where:
Wiy= W, = “There are students whose research must b
e evaluated by the current teacher”,
Wis= Wys=—Wy,.

The o and ptokens do not obtain any characteristic in
places a4, as and ¢;.

Z; = <{as, by}, {as, bs},

b, | false true

When the aim of the model is to describe the process of
students' evaluation, tokens ¢ will not obtain any characteristic
in place ag, while f-tokens obtain the characteristic

“estimation of the difficulties of the problems”

in place b4. This estimation for the j-th problem can be
obtained in the following intuitionistic

fuzzy form

<uP(), VIG)>= <é%>

where:

r is the number of the students who correctly solved j-th
problem,

s is the number of the students who gave a wrong solution to
J-th problem.

This estimation can be more precise, if we add information
about the current status of the students. For example, if some or
all prize students (at least in the area of the problems) have not
solved the problem, then it has been really very difficult. In the
opposite case, if all or a big part of the students have solved
some problem, it has obviously been easy.
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We can use the accumulated information for evaluation of
teachers, too. Now, a~tokens can obtain the characteristic

“estimation of the teacher's score for the current
examination”

in place ag.

This characteristic can be obtained on the basis of the current
and previous students' estimations and by estimating the
difficulties of the separate problems.

For example, if some problems have been solved by either
all or none of the students, then they have not been determined
suitably - their being very difficult or very easy can reflect on
the score of the teacher who determined these problems for the
examination.

3. Conclusions

The so-constructed GN-model gives possibility to simulate
some processes, related to estimation of students' background.
The present model is an element of a more general model
describing different processes, flowing in a university. The
authors, together with some colleagues have been preparing an
extensive research on this theme.
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