82 1813-1166 print / ISSN 2306-1472 online. Proceedings of the National Aviation University. 2014. N 4(61): 82-86

UDC 621.012.011.56:061

Petro Pavlenko'
Sergey Tolbatov’

COMPETENCE ASSESSMENT METHOD OF THE EXPERT GROUP

“National Aviation University
Kosmonavta Komarova avenue 1, 03680, Kyiv, Ukraine
E-mails: 'petrpav@nau.edu.ua, *serhiyko@ukr.net

Abstract The article deals with the approach to complex assessment of expert group competences. Author analyzes
group of experts, who is responsible for credit and factor assessment of work complexity.
Key words: competence; job model (type of job); sociometric status; work complexity assessment.

1. Stating the problem

Expert group formation is becoming the primary
task in modern terms of tasks complexity and in
limited time. The main goal of these groups is to
elaborate the strategies for tasks solving based on
the collective decision-making. There is a lot of
material dedicated to the issue of expert group
formation but the author suggests considering the
method of expert group formation which is
responsible for work complexity analysis as well as
credit and factor model development. This question
is not covered sufficiently nowadays due to the huge
amount of psychological and social factors [1, 8, 9].
Precise attention is paid to expert group
formation as it will be responsible for analysis and
decision making based on its results. All this
incorporated in the model developed as well as in
modeling algorithms of work complexity [6, 7, 10].

2. Research analysis

Based on analysis of scientific papers in this field [2-
4, 9], author has concluded that basic approaches are
usually used for competence assessments and they do
not consider particular qualities of the certain field of
expertise. This significantly increases the probability of
imprecise assessment and reduces the coherence of the
expert’s estimates in the certain field of knowledge. In
this regard the author considers the certain expertise area
namely work complexity assessment as well as suggests
the approach to comprehensive assessment of the expert
group competence.

The purpose of this article is to formalize the
concept and structure of competence for the certain
area of expertise and describe its mathematical
model for comprehensive assessment of the expert
group competence.

3. Research results

The concept of professional competence as a grade
of expert’s qualification in work analysis and

evaluation should be determined. This concept is
somewhat narrower than the conventional and will
be used for partic lar purpose namely expert group
formation for work analysis.

The author suggests considering competence as
the composite index which characterizes an expert’s
possibility to perform efficiently the examination of
the given issue within the expert group. Competence
consists of 3 components: professional expertise,
competence and index of sociometric status (fig. 1).

Expert’s
competence
Professional Competence Index of sociometric
expertise status

Fig. 1. Expert’s competence components

The author proposes the method for expert’s
professional competence assessment that calculates
the competence coefficient K . .

The following items should be considered during
the expert group formation process:
1. The amount of projects in the field where an

expert took direct part — k.

2. Expert’s experience in the subject field (human
resource management, regulation and labor
economics) — k, .

3. Scientific and methodological research in the
field of work analysis — k_, .
4. Scientific degree — k_, .

It is necessary to introduce the scale for the
quantitative assessment of the aspects mentioned
above (tables 1-4), where each number of the scale

gets its own valueV, .
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Table 1. Number of the projects

The correction coefficient b which considers the

No Scale description v, scope of the aspects is to be introduced:
1 Did not participate 0 0.5 published up to 5 articles
2 p art%c%pated %n 1-2 projects 1 b = 0; 754+, published up to 10 articles @)
3 P ar‘qc?pated n 3-5 projects 2 1,00 published more than 10
4 Participated in 5-10 projects 3 articles
5 Participated i than 10 project 4
aricipaled In more Tan 21 projects published up to 2 articles
The correction coefficient b_should be introduced. 0,50 _ ,
i ¢ b._=:0,75;, publishedup to 4 articles (5)
The coefficient has to consider the scope of the 1100 .
s . . . ) published more than 4
projects from the viewpoint of work analysis (1): articles
0.50 up to 10 works analysis participation .in up to 2
b = 0:75 ,  upto 20 works analysis (1) 0,50 researc h s.tudlles
n b =10.75 participation in up to 4 (6)
1,00 more than 20 works "1 00 | research studies
analysis ’ participation in more than 4
The composite score for the aspect is calculated research stmdies
using the formula (2): 0,50 up to 2 text books
b,y =10,75¢, up to 4 text books 7
k= i vb ) 1,00 more than 4 text books
n ~ Vi ot
= 0.50 1 monograph
Table 2. Work experience b =10.75%, 2 monographs )
o 1,00
Ne Scale description v, more than 2 monographs
1 | Experience in related activities 0 ) )
2. | Up to 2 years in the research field 1 . The composite score for the aspect is calculated
3 | Up to 5 years in the research field 2 using the formula (9):
4 | More than 5 years in the research field 3
=v -0+ +v,-b + . +
Is a member of the expert groups, Fup = V043 vy b+ vy by 9)
: Lo +vs b, +Vs-b,, v, b,
5 committees of branch ministries, 4 P
legislatures in. the field under analysis Table 4. Scientific degree
(labor regulation)
The composite score for the aspect is calculated Ne Scale description Vi
using the formula (3): 1 | No scientific degree 0
2 | PhD in the related field 0,5
ky=v;. (3) 3 PhD, senior research associate in the 1
L . related field
Table 3. Scientific and methodological research ; PhD in the research field (PhD paper 5
Ne Scale description ‘ covers the subject field)
S— . ! ! PhD, senior research associate in the
1 Smen‘glﬁc and methodological 0 0 5 | research field (working in the subject 2,5
materials are not developed field)
2 | BPresentations on the workshqps . 0,5 1 DSc (Doctor of Science in the retaled
related to the field of work which is 6 | fel d) 3
unde.r the ana.1y51s - 7 DSc in the research field (the paper covers 4
3 | Published articles on the subject 1 bc * | the subject field)
4 | Published articles on the subject LS b, The composite score for the aspect is calculated
abroad using the formula (10):
5 | Participation in research studies 2 bm)p

6 | Published text books and manuals 3 b

7 | Published monographs on the 4 b
subject

k.=v, (10)

(I
The aspects have their own weight w;. One of the

ways to determine these weights is pairwise
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comparisons which is represented in the table 5. This
also implies finding eigenvectors of a matrix

K =|k].i=j=4.
Table 5. Weight coefficients of the aspects
k, k, k. k., Wi
k, 1,00 | 3,00 2,00 2,00 | 0,420271
k, 0,33 1,00 0,50 0,50 | 0,121322
ky | 0,50 | 2,00 1,00 0,50 | 0,189879
k., | 0,50 | 2,00 2,00 1,00 | 0,268529

Professional expertise coefficient is calculated
using the formula (11):

)

It is necessary to introduce the minimal passing
level K of the professional competence which is

enough to include the person to expert group.

As mentioned earlier, the author proposes
considering competence comprehensively meaning
the direct assessment of the professional expertise
and competence, which are required to solve the task
of work analysis. Expertise characterizes an expert
as a specialist in a certain field with his skills and
knowledge (theoretical, practical, methodologies,
methods etc). Competence characterizes his
possibility to solve tasks and is a psychological
feature to some extent.

There are a lot of scientific literature and
researches regarding competence assessments, thus
the current models will be used for the calculations
of the complex assessment’s second component.

The third component of the competence is
sociometric index. The main purpose of sociometry
is an informal study of the structural aspects of the
expert group and psychological atmosphere based on
sociometric matrix, questionnaires and sociometric
indexes. Sociometry has fundamental methods and
algorithms which thoroughly describe relationships
within the group. The sociogram (fig. 2) is to be
considered as the most demonstrative mechanism of
the schematic representation of the expert group

members’ E, interactions during the answering the

Kix =w -k, +wy ke +wy -k +w, -k,

H] c3

C min

sociometric test.

Sociogram analysis begins with definition of the
most authoritative group members, mutual pairs or
groups of people for further formation of sub-groups
or on the contrary experts with low sociometric
index should be excluded.

= = = T DMutuval nagative choice
+ Mutual positive choies
-4 — — — MNezative choice

f—t

o

Fig 2. Expert group’s sociogram

Positive choice

There are personal (PSI) and group (GSI)
sociometric indexes. PSI describes the individual
social and psychological characteristics of expert as
a member of the group; GSI shows the numerical
characteristics of the integrated sociometric
configuration, namely characteristics of the group
communications.

It is necessary to use the main PSI — index of
sociometric status for expert i in the group (12) —
which is a characteristic of an expert as a member of
the group to occupy certain spatial position in it.

i(Ri*iRi)
C:z—l

i

, (12)

n—1
where R. — choices of expert i;

R;" —positive choices of the expert ;
n —number of the expert group members.
Index values are in the range C, ={-1+2}, thus

from absolutely negative choice made by the team
members regarding an expert up to the complete
positive support.

Index of psychological mutuality should be
calculated for group stability analysis (13):

(13)

+ .. . .
where A[j — number of positive reciprocal relations;

max value 1is calculated using the formula:

A =057 +0,5-n—6-107

jmax —
Index value is in the range G,={0+1}, thus

from the absence of reciprocal relations up to full
agreement between experts.
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Approach reliability primarily depends on the
proper selection of the sociometric criteria which
should be determined by the research program and
peculiarities of the group.

Once sociometric assessment of the group is
done, the third coefficient of the expert’s

5
competence vector model k = (K,g_ Ko, ,iQ)
(fig. 3) can be considered.

>

k, = (KK- K TG )

Fig. 3. Vector model of the competence

As shown in the figure, expert’s competence is
represented as vector in the space of three variables:
Professional expertise — Kp., — competence —

K. and sociometric status index *C,. Competence

credit is calculated as a length of the corresponding
vector (14):

- 2
k, :\/K,zm + K2 +1,|+C| . (14)

Since index of sociometric status could be
negative (+C.,—C;) and could be in the range

G, ={-1+2}, formula uses the square modulus of

the index and regulation coefficient, which is

determined depending on the sign of the index:
_J50 -C

z —{2,5 +C (15)

4. Summary

The article considers an integrated approach to
calculating the competence of the expert group in
terms of the expertise of the work complexity (types

of work). Suggested approach extends the current
methods and algorithms of assessment based on
proposed three-dimensional model which considers
the professional knowledge in the given field of
expertise, expert’s competence and sociometric
status of the expert in the group.
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