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Abstract

A competency approach comes to the fore also in the area of teaching. Teacher status is
now changing. They are creating a new model of university teacher as a professional. This
model is associated with the search for identity of a teacher like highly educated expert for
education and teaching. At the Institute of Industrial Engineering and Management (Faculty
of Materials and Technology in Trnava, Slovak University of Technology in Bratislava), we
created the Evaluation model of sustainable quality of university teacher (EMS QUT) and
Evaluation model for the choice and selection of university teachers (EM SUT), which
contributed to the creation of professional standards in the categories of competencies that
meet the objectives of education, the function of schools and universities and activities of
teachers in the real environment of educational institutions. The main aim of the article is to
point at the competence assessment of the university teaching staff through competency model
and method of Analytic Hierarchy Process.
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INTRODUCTION

Competencies are a part of human capital that businesses can use for human development
and thus growth of intellectual capital. A competency approach comes to the fore in the area
of teaching activities. Teacher status is now changing. Specialists create a new model of
university teacher as a professional. This model is associated with the search for identity of
teacher as a highly-educated expert in education and teaching. Specialists create various
professional standards in the category of competencies that meet the objectives of education,
school and university functions and activities of teachers in the real environment of
educational institutions. Competence development must be capable, flexible and variable.
Teachers acquire and develop such competencies during their careers within the preparatory
stage and lifelong learning.

At the STU MTF Institute of Industrial Engineering and Management, we have
developed an assessment model of sustainable quality of university teacher and an assessment
model for the selection process for filling of posts of university teachers. Competencies
represent everything that employee needs to fulfil the tasks, which were assigned to him. For
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the development of institutions, the employees need to develop a model regarding individual
competencies. Competency models include the competencies that are necessary for achieving
effective results and objectives. They are used in the development, selection, evaluation and
remuneration of employees. The use of the competency approach provides conditions for
application of multicriteria evaluation. The method that can be used to solve problems of this
type is the analytical hierarchical process. Advantage of this approach is that it allows
comprehensive evaluation of overall system of competencies and different values of weights
assigned to individual competencies.

APPLICATION OF AHP METHOD FOR EVALUATION OF UPIM EMPLOYEES -
Model 1 - EMS QUT

Competency profile of teacher is a summary of key competencies and the related
capabilities, which characterize professional performance. A competency profile is the basis
for further professional and career development. And it is also the basis for the system's
evaluation, which relates to the motivation of teachers through evaluation and remuneration
(Jurik, 2013). Application of AHP method for evaluation of competency profile of an
employee of the Institute of Industrial Engineering and Management was carried out through
the use of Expert Choice. The algorithm of individual steps of the analytical hierarchical
process is shown in Figure 1.

Beginning

Select the appropriate criteria ‘

Data collection ‘
(

Calculation of the weight criteria using pairwise '
comparison matrix

. ARE MATRICES CONSISTENT? 1
Modification of pairwise comparison

' Using the method for evaluation of UPIM staff ‘

ARE MATRICES CONSISTENT?
Viodification o |rW|se comparison

Determine the sequence of staff

Fig. 1 The algorithm of application of AHP method (source: drawn by the authors)

The starting point for the application of AHP method is to create a hierarchical structure,
where each element of the system is subject to one or more elements, except for the top
element. The top element of the hierarchical structure represents the goal of subject.
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Determination of objective decision-making

The aim was to evaluate the competency profile of an employee of Institute of Industrial
Engineering and Management. This competency profile serves as the basis for future
professional development of the employee, and can also serve as the basis for rewarding the
employee. Objectivity of model can be seen in the selection criteria.

Alternative solutions

Alternative solutions represent the employees of Institute of Industrial Engineering and
Management of Faculty of Materials Science and Technology in Trnava. The selected sample
of five of the Institute employees provided their data for processing a proposal competency
profile. Year 2013, or academic year 2012/2013, was elected as a starting year. This year is
considered the base year, and subsequent years will provide information on the further
development of individual employees.

Proposal of criteria for evaluation of alternative solutions

Proposal of criteria is another important step in developing a competency profile at the
Institute of Industrial Engineering and Management. The profile consists of the main criteria,
established pursuant to the profile (requirements) of employee by Prof. Ramik, as shown in
Figure 2 up to Figure 6. Other criteria were chosen in consultations with the competent
persons and experts in the given field - Professor Sakal and Associate Professor Chlpekova.

The other criteria were established pursuant information from:

e Rating agencies

Requirements of the European Parliament regarding teacher
Requirements of the Faculty of Materials Science and Technolog.
Law on Education

Other relevant resources.

Evaluation of
UPIM employees

Fig. 2 The view of the basic hierarchy (source: drawn by the authors)
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Fig. 3 Hierarchical view criteria — Qualification (source: drawn by the authors)

e

Publication

activities RlSISEls

Amount of firancial

resorces

= Irterratioral Interratioral
-

al At Criticizm

Publicatiors Testimonials

Number=ofgrants

Fig. 4 Hierarchical view criteria — Research (source: drawn by the authors)
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Fig. 5 Hierarchical view criteria — Teaching (source: drawn by the authors)
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Fig. 6 Hierarchical view criteria — Cooperation (source: drawn by the authors)

Solving the problem through use of the Expert Choice (EC) software:

1. Determination and input of objective criteria and alternatives to the problem-solving.
2. Assigning weight to individual criterion by pairwise comparison of criteria.

3. Evaluation of alternatives by pairwise comparisons of individual criteria.

4. Evaluation of the optimal alternative solution.

Determine the weights of criteria

After the establishment of the hierarchical structure, we had to assign a weight to each
criterion. Weights of individual criteria are calculated by Expert Choice. The calculation was
performed by means of comparison of matrix criteria. The values in the comparison matrix
were determined based on the questionnaire evaluation, which was circulated among the
experts in the field, and based on the adjustment of the matrix consistency. Matrix of pairwise
comparison is based on the principle of mutual comparison of matrix for two elements, which
is appropriate to the value of the scale from 1 to 9. In Figure 7, we can see that the most
important criterion of the first-level hierarchical structure is the criterion of Cooperation, and
the criterion of Qualification has the lowest weight. Any such comparison in Expert Choice
program contains value consistency, which may not exceed 0.1. In this case, the value of
consistencies is 0.03, which means that the matrix is consistent.

N ) o [ (i A LA
Sorthy. =
" Name @® Priority " Unsort ™ Normalize Continue
Priorities with respect to:
Competency profile
Cooperation ,333
Teaching 311
Researc] h 20
Qualfication e ]

Inconsistency = 0,03
with 0 missing judgments.

Fig. 7 Analysis of consistency and assessing the significance criteria (source: EC program)

Evaluation of alternatives

Evaluation of alternatives can be performed by using the pairwise comparisons. When we did
evaluation of alternatives for individual criteria, comparison matrices were always consistent.
If the consistency exceeded the value of 0.1, the values in the matrix were then adjusted, not
to exceed the limit of consistency. In the tables below, the employees of STU MTF UPIM are
named as P1, P2, P3, P4 and P5.
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Figure 8 shows the ranking of employees. The most competent employee is employee P1,
followed by employees P2, P5, P3 and employee P4 on last position. Consistency of the
matrix overall assessment reached 0.04, which implies that the consistency condition has been
satisfied.

Als (@ Distributive mode (" |deal mode
/| Details |

Bars Size
Sart by Mame | Sart by Briority Unsort [~ Mormalize v Auto

Synthesis with respect to: Competency model 1

Overall Inconsistency = ,04

P1 0,365 |
P2 02 [——

P5 0,173 [—

P3 0136 [—

P4 0,126 [——

Fig. 8 Result of the variants evaluation (source: program EC)

Result of the alternatives evaluation

The resulting values of compared employees for the individual criteria are shown in Figure 8.
Employees are named as P1, P2, P3, P4, and P5. For each criterion, also weight of criteria is
shown. Weight of criteria determines how the criterion involved in the overall assessment of
the employee. At first glance, it is obvious from the Figure that the employee P1 is situated on
the first position with regard to other employees.

APPLICATION OF AHP METHOD FOR EVALUATION OF COMPETENCY
PROFILE OF UPIM TEACHERS - Model 2 - EMSUT

Another model was designed based on the recommendations from the Faculty Personnel
Office. It is a competency model for the assessment of candidates for a job position as a
university teacher. The starting point for the application of AHP method is also creating a
hierarchical structure.

Determination of objective decision-making

The objective of decision-making was to determine selection of the most suitable candidate
for the job position of a university teacher, and to create Model 2, as the proposal of
competency profile of candidate for job position of teacher of the Institute Industrial
Engineering and Management.

Alternative solutions

Alternative solutions are presented by employees of the STU MTF Institute of Industrial
Engineering and Management in Trnava. Employees were contacted through a questionnaire.
We selected a sample of 6 random respondents.

Proposal of criteria for evaluation of alternative solutions

The following 12 key criteria to be met by the candidate for the UPIM teacher position
were selected for the Model 2:

e Knowledge of a foreign language;

e Tolerance (multicultural thinking);
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e Ability to lead people;

e Ability to motivate people;

e Empathy;

e Critical thinking;

e Ability of self-control;

e Personality and natural intelligence;
Diligence;

Responsibility;

Knowledge of the subject taught;
Communication and rhetorical skills;

Determining the weight of criteria

The calculation was performed by means of the comparison matrix criteria. These values in
the comparison matrix were determined based on the evaluation of the questionnaire that was
circulated among the experts in the field, and the following adjustment of the matrix
consistency.

Figure 9 shows that the most important criterion is Responsibility and criterion Knowledge of
foreign language has the least weight. The value of consistency is 0.06, which means that the
matrix is consistent and we can precede pairwise comparisons of individual variants.

Responsibility 220 I
Knowledge of the subjects taught 16 |
Diligence 30 I ——

Communication and rhetorical skilis 110 |
Nature and natural intelfigence ,008 IEE——

Critical thinking ,072 I
Ability of self-control Qo=
Ability people ,037 I

Ability to motivate people ,036 I

Empathy ,031 I

Tolerance (multicultural thinking)  ,021 [N
Knowledge of a foreign language ,010 NN
Inconsistency = 0,06

with 0 missing judgments.

Fig. 9 Analysis of consistency and assessing the significance criteria (source: program EC)

Evaluation of alternatives

Evaluation of alternatives can be performed by using the pairwise comparisons. When we
made evaluation of alternatives for individual criteria, comparison matrices were always
consistent. If the consistency exceeded a value of 0.1, the values in the matrix were then
adjusted not to exceed the limit of consistency. Figure 10 shows the ranking of employees.

Synthesis with respect to: Competency model 2

Overall Inconsistency = ,04

P1 0,214 |
P5 0,202
=sevey

P2 0,154 | NN

P6 0,139 |

P3 0,119

Fig. 10 Result of the variants evaluation (source: program EC)
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Result of the variants evaluation

For each criterion, the weight of criteria is also shown. Weight of criteria determines how the
criterion ranks in the overall assessment of the employee. As respondents indicated, P1 is on
the first position, followed by the respondent labelled P5; respondent P3 takes the last
position.

CONCLUSION

Competency approach in the area of education is important for future development. By
using the competency approach, we can objectively evaluate and reward employees. To meet
the required performance of the job, it is appropriate to develop a competency profile of
teaching employees that includes their skills, knowledge, character traits and attitudes. Basis
for the multi-criteria decision-making method is a multi-criteria nature of the problems in
education. The method that is most commonly used to solve problems of this type is the
analytical hierarchical process. Its advantage is that it allows you to evaluate the overall
system competence and assigns different value of weights to individual competencies. On the
basis of the knowledge, two competency models that are applicable to such assessment were
developed.
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