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Abstract. The main aim of this research is to increase project effectiveness in the 

ICT domain. In order to achieve this goal, it was decided to focus on a process of 

team formation, since a strong team is undoubtedly one of the most significant 

components of a successful project. To build a stronger and potentially more ef-

fective team from a wide range of candidates with different skills and knowledge, 

it is vital to determine the most eligible ones. Therefore, it is necessary to assess 

available candidates and to make this process effective, it has to be formalized 

and then optimized. To perform a fairly objective assessment of a candidate for 

a role in a project an approach using a comparator identification method is pro-

posed to increase the effectiveness of the whole process. The European e-Com-

petence Framework and ICT Professionals’ Role Profiles documents are used to 

support this approach, and the appropriate software tool is designed to implement 

its main functionality. 

Keywords: European e-Competence Framework, ICT Professionals’ Role Pro-

files, Competence, Role Eligibility, Assessment, Software Tool. 

1 Introduction: Problem Actuality and Research Goal 

Information and Communication Technology (ICT) specialist’s competence assess-

ment is a process of determining whether this particular specialist is suitable for a role, 

for which an assessment is conducted. Role suitability is an ability to perform actions 

associated with this role in full and successfully [1, 2]. 

Such decision is based in our case on European e-Competence Framework (ECF) 

and ICT Professional Role Profiles (PRP) documents in order to formalize this process. 

ECF is a document that describes 40 competences for the ICT field. A competence is a 

demonstrated ability to apply knowledge and skills in order to reach observable re-

sults [3, 4]. PRP is a document that describes 30 typical roles performed by ICT spe-

cialists. A role is a set of responsibilities and actions performed by an individual within 

the project [5, 6]. Each competence can be presented on several levels (minimum 1, 
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maximum 5) and includes pieces of knowledge and skills needed for this competence 

[3, 4]. Each role, in turn, includes a set of competences (with minimum required levels) 

needed for this role [5, 6]. 

Comparator identification method is a special type of inverse identification. Input 

can be presented as a set of signals of any nature, output is 0 or 1. The idea is to deter-

mine whether input signals are in a particular relation, which is predetermined [7, 8]. 

As it is proposed in the integrated knowledge-based methodological framework for 

staff-training in IT-companies presented in [9, 10], it is critically important to elaborate 

an approach to an effective assessment of ICT professionals’ skills. 

The paper is organized as follows. Section 2 presents a short review of related work. 

It includes an overlook of several existing methods that can be applied to solve the 

problem, and a couple of software tools that use these methods. Section 3 provides a 

description of the proposed approach based on the comparator identification method 

with several detailed examples. Section 4 introduces an idea of what a software tool 

using proposed approach can seem like with its architecture design and user interface. 

Section 5 concludes the paper with a brief summary and an outlook on future work. 

2 Related Work 

2.1 Some Existing Methods in the Domain of ICT Professionals’ Skills 

Assessment 

Nowadays there are a couple of approaches that allow to determine one’s ICT role suit-

ability, but they are not agile and too subjective. That makes them ineligible for deter-

mination whether a specialist is suitable for a role or not in real projects. Consequently, 

the problem of role eligibility assessment is not formalized and does not have a specific 

solution, although several methods can be partially adapted for it. 

Questionnaire method. Questionnaire method is an assessment method of a profes-

sional competence of a person in a chosen field based on self-rating [11]. Competence 

is assessed with competence index C, which is calculated by the formula: 

𝐶 =
𝐶𝑜 + 𝐶𝑎

2
∙ 100% 

𝐶𝑜 – Overall index, 𝐶𝑜 = 0.1 ∙ 𝑅 

𝑅 – Self-rating given on scale 1 to 10. 

𝐶𝑎 – Aggregated index, calculated by a summarization of scores, obtained 

from a reference table on scale “Low”, “Medium”, “High”. 

All importance indices (𝑘/𝑠𝑖,[𝑙𝑜𝑤/𝑚𝑒𝑑𝑖𝑢𝑚/ℎ𝑖𝑔ℎ] − 𝑐𝑖) for each knowledge and skill 

are predetermined. Knowledge/skill rating equals 𝛼 ∗ 𝑐𝑖. Respondent chooses between 

options low/medium/high. After that, all ratings are summed and 𝐶𝑎 is obtained [11, 

12]. 



Simple equation method. The problem of the definition whether an employee matches 

an ICT Role can be solved by using a simple equation [13]. In this case, the equation 

can be presented: 

𝑅 = ∑ (
𝐿𝑖

𝐿𝑖
∗ ∙ 𝑐𝑖) ∙ 100%

𝑛

𝑖=1

, ∑ 𝑐𝑖

𝑛

𝑖=1

= 1 

𝑅 – ICT Profile match degree presented as a percentage. 

𝑛 – Number of Competences included in ICT Role description. 

𝐿𝑖 – Level of respondents Competence. 

𝐿𝑖
∗ – Required level of Competence for ICT Role. 

𝑐𝑖 – Competence importance index (0 < 𝑐𝑖 < 1). 

Respondents rate their competence level for each competence included in ICT Role 

description. Answers are then substituted into the equation [13, 14, 15]. 

Analytical model. There are plenty of methods regarding team formation automatiza-

tion based on analytical models. 

The idea to use analytical models to form project teams belongs to Zakarian and 

Kusiak. At first, their approach uses quality function deployment method to form pro-

ject requirements. Then, a matrix of qualitative relations between requirements to the 

product and engineering skills is formed. Finally, team members are selected based on 

their skills with the help of analytical hierarchy process [16, 17]. 

Zakarian and Kusiak approach was then improved by Chen and Lin. They took into 

consideration not only engineering skills, but multi-functional knowledge, teamwork 

capability, and personal compatibility as well. The soft skills assessment relied on My-

ers-Briggs type indicator for personality profiling [18]. 

Another variation of analytical modelling usage was proposed by Fitzpatrick and 

Askin. Their model uses disjoint categories obtained by the division of labor pool. Their 

method focuses on emphasizes the interpersonal relationships by assuming that em-

ployees have the same level of skills. Heuristic method based on Kolbe measures is 

used for team formation, which provides good social construction [19]. 

Fuzzy logic. Fuzzy logic is a quite popular approach when it comes to team formation. 

One of the approaches was proposed by Tseng and others. This approach uses grey 

decision theory for assigning specialists to specific roles in a project taking into account 

project requirements and their skills. Employees' skills are assessed in terms of fuzzy 

levels by others (usually department managers) [20]. 

Another approach, proposed by Karsak, uses linear programming for assigning spe-

cialists for specific roles in a project. Just like in a Tseng’s approach, specialists’ skills 

are presented by fuzzy numbers. Fuzzy values of skill requirements and importance 

degrees form a job specification and are used for preferential ordering [21]. 

Disadvantages of the methods. The methods described above have some serious dis-

advantages that significantly influence their effectiveness. 

Questionnaire method is not adapted to ECF and its results do not map to the ECF 

competences levels, which makes it less attractive for wide usage. Moreover, this 



method provides assessment only for competence levels and does not aggregate them 

into a role suitability level, which, in turn, makes it incomplete and usable only paired 

with another method that would calculate role suitability level based on competence 

levels. 

Simple equation method does not consider specifics of each knowledge and skills 

competence pieces which significantly decreases its objectivity and makes its applica-

tion in the real world questionable. 

Methods based on analytical model are quite objective and accurate, but they tend 

to be very complex. Moreover, their adaptation to ECF and ICT PRP is either very 

difficult or even impossible which makes them inapplicable to our domain. 

Methods based on fuzzy logic can be adapted to ECF and ICT PRP and provide 

result that is accurate enough. However, they are quite subjective since specialists’ 

skills are assessed in fuzzy numbers by other people. 

2.2 Available  Tools for ICT- Competence Assessment Support 

CEPIS e-Competence Benchmark. CEPIS has developed a free online tool for ICT 

professionals to assess their professional skills, based on European Competence Frame-

work [14]. The tool allows respondents to check which of the ICT professional profiles 

matches them the best. 

The assessment tool is presented by a questionnaire, where respondents select their 

own level of competence for each of them. Available level options are “None”, 

“Knowledge”, “Experience”, “Knowledge and Experience”. If the respondents select 

“Experience” or “Knowledge and Experience”, their choice corresponds to competence 

level (Dimension 3 of ECF). 

The algorithm is based on a simple equation method. At first, Proficiency Index is 

computed for each of the 36 competences identified in the ECF, based on the respond-

ent’s answers. The index (expressed in percentage), represents the degree of proficiency 

for each competence with respect to the ECF. These scores are then compared with 

what is required for each of 23 ICT profiles. Finally, the result for each profile is given 

in a Proximity Index, expressed in percentage. This index indicates a role suitability 

degree [14]. 

EXIN e-Competence Assessment. EXIN has developed an online tool based on ECF 

and ICT Professional Profiles similar to CEPIS’s [15]. It allows ICT professionals to 

find professional profiles, which match their skills best. 

Respondents answer a questionnaire, where they select a competence level (Dimen-

sion 3 of ECF) and an extend level (“General”, “Partial” or “Superficial”) for each of 

36 competences. 

The algorithm is based on a simple equation method and consists of two main steps. 

At first, a level of competence proficiency (expressed in percentage) for each of 36 

competences is computed by multiplying competence level by it extension level. Then, 

these scores are compared with what is required for each profile of 23 ICT profiles. A 

result is represented in Proximity Index, which indicates a role suitability degree [15]. 



2.3 The Proposed Method  

After the described above analysis of significant disadvantages in existing methods, it 

becomes obvious that it is necessary to develop a new approach that would eliminate 

those serious flaws in order to provide an optimal solution for the problem. The ap-

proach should be based on a comparator identification method, which should signifi-

cantly increase objectivity and allow deep connection to ECF and ICT PRP. 

Comparator identification method is a method of indirect identification, which uses 

predicate logic for calculation. This method takes any types of data (signals) for input, 

but output is always binary (true/false or 0/1). Basically, this method allows to deter-

mine whether objects are in a particular relation or not [7, 8]. 

Method's feature of taking any data type for input allows full compatibility with ECF 

and ICT PRP, therefore, this method can be easily adapted to our domain. Binary out-

put, in turn, allows to obtain a definite answer, which is in our case, “whether a special-

ist is eligible for a particular role in project or not?”. 

The following Table 1 gives the result of the methods comparison. 

Table 1. Methods comparison 

Method Accuracy Objectivity 
ECF 

adaptation 
Complexity Completeness 

Questionnaire High Medium No Medium No 

Simple equation High Low Yes Low Yes 

Analytical model Medium High No High Yes 

Fuzzy logic Medium Medium Yes Medium Yes 

Comparator identification Medium High Yes Medium Yes 

A comparator identification method provides a differentiated result in a binary form. 

Although it is not as accurate as in other methods, it meets the requirement of determi-

nation whether a specialist is suitable for a role in a project. 

The main advantage of a proposed solution over other methods is high objectiveness 

and full compatibility with ECF and ICT PRP. High objectivity level is achieved by 

using predicate logic to strictly determine results for all possible cases. Flexibility of 

predicate logic, in turn, allows to fully adapt method to ECF and ICT PRP. All that 

makes the assessment process formalized and applicable in real projects. 

3 Elaboration of the Proposed Approach  

3.1 Assessment Methodology 

Workflow description. An applicant for a role in a project is interviewed for 

knowledge and skills contained in the ECF competence description for each compe-

tence included in the Professional Role profile description. Based on the answers, a 

level for each competence and later – a role suitability degree – are determined using 

comparator identification method. 



Algorithm. On the first step, respondent selects answers knows/doesn’t know for each 

piece of knowledge and has/does not have for each skill (the fourth dimension) for each 

competence, needed for the role. 

Then, the level of each competence is determined by the following predicate 𝑃𝑖: 

𝑃𝑖(𝑥1, … , 𝑥𝑛 , 𝑦1, … , 𝑦𝑚) = 𝑐𝑖 , 𝑖 = 1, 𝑘 

𝑘 – Number of competences needed for the role 

𝑥 – Pieces of knowledge 

𝑦 – Skills 

𝑐𝑖 – Proficiency level of ith competence 

The predicate includes only levels, available for this particular competence. The 

predicate has the following internal structure, where 𝑐𝑖 =  𝑐𝑖
𝐿𝑚𝑖𝑛  or 𝑐𝑖 =  𝑐𝑖

𝐿𝑚𝑎𝑥: 

𝑐𝑖
𝐿𝑚𝑖𝑛 = 𝑃𝐿𝑚𝑖𝑛

(𝑥1, … , 𝑥𝑛 , 𝑦1, … , 𝑦𝑚)
…

𝑐𝑖
𝐿𝑚𝑎𝑥 = 𝑃𝐿𝑚𝑎𝑥

(𝑥1, … , 𝑥𝑛 , 𝑦1, … , 𝑦𝑚)
 

𝐿𝑚𝑖𝑛  – Minimum possible proficiency level of competence 

𝐿𝑚𝑎𝑥  – Maximum possible proficiency level of competence 

The predicate is solved form bottom to top: if 𝑃𝐿𝑚𝑎𝑥
= 1, then 𝑐𝑖 = 𝐿𝑚𝑎𝑥 , if 𝑃𝐿𝑚𝑎𝑥

=

0, we go the predicate above and repeat algorithm until 𝑃𝐿𝑚𝑖𝑛
 is reached. If 𝑃𝐿𝑚𝑖𝑛

= 0, 

then the respondent does not have this particular competence. 

Finally, after all competence levels are determined a role relevance degree is calcu-

lated by the following predicate: 

𝑃(𝑐1, … , 𝑐𝑘) = 𝑟 

𝑟 − 𝑟𝑜𝑙𝑒 𝑓𝑖𝑡𝑛𝑒𝑠𝑠 𝑑𝑒𝑔𝑟𝑒𝑒 (1 𝑜𝑟 0) 

The result is obtained in the form suits (𝑟 = 1) or does not suit (𝑟 = 0). 

3.2 Calculation of  the Test - Examples 

Example 1: Quality Assurance Manager. Let us suppose there are candidates for a 

vacant role of quality assurance manager in a new project, and they need testing in order 

to determine whether they suit this role (see Fig. 1). 



 

Fig. 1. Quality Assurance Manager Role profile [5] 

The role includes four competences. On the first step, our candidate will be tested to 

determine his proficiency levels for each competence. The determination of the com-

petence level will be performed based on the answers in yes/no form for each piece of 

knowledge and each skill of the 4th dimension of the competence. The correctness of 

the results is supposed to be checked by company’s technical specialists. 

The first competence is D.2 - ICT Quality Strategy Development (see Fig. 2). 

 

Fig. 2. ICT Quality Strategy Development competence description [3] 

The second competence is E.3 - Risk Management (see [3] p.44). The third competence 

is E.5 - Process Improvement (see [3] p.46). The forth competence is E.6 - ICT Quality 

Management (see [3] p.47). 



The following Table 2 presents answers for each competence. 

Table 2. Questionnaire answers 

  𝑐1 𝑐2 𝑐3 𝑐4 

K1 𝑥1 - - + + 

K2 𝑥2 + + + + 

K3 𝑥3 - - - - 

K4 𝑥4   +  

K5 𝑥5   +  

K6 𝑥6   +  

S1 𝑦1 + + + + 

S2 𝑦2 + + + + 

S3 𝑦3 + + + + 

S4 𝑦4  -  + 

S5 𝑦5    + 

The equation for determination of D.2 competence proficiency level is following: 

{
𝑐4 = 𝑥2𝑦3(𝑥1𝑦2 ∨ 𝑥1𝑥3 ∨ 𝑦1𝑦2)

𝑐5 = 𝑥1𝑥2𝑥3𝑦1𝑦2𝑦3

 

The result for D.2 competence is: 𝑃1(𝑥1̅̅̅, 𝑥2, 𝑥3̅̅ ̅, 𝑦1, 𝑦2 , 𝑦3) = 𝑐4 

The equation for determination of E.3 competence proficiency level is following: 

{

𝑐3 = 𝑥2𝑦1𝑦2

𝑐4 = 𝑥1𝑥2𝑦1𝑦2(𝑦3 ∨ 𝑦4)

𝑐5 = 𝑥1𝑥2𝑥3𝑦1𝑦2𝑦3𝑦4

 

The result for E.3 competence is: 𝑃2(𝑥1̅̅̅, 𝑥2, 𝑥3̅̅ ̅, 𝑦1, 𝑦2, 𝑦3, 𝑦4̅) = 𝑐3 

The equation for determination of E.5 competence proficiency level is following: 

{
𝑐4 = 𝑥1𝑥2𝑥6𝑦2𝑦3

𝑐5 = 𝑥1𝑥2𝑥3𝑥6𝑦1𝑦2𝑦3(𝑥4 ∨ 𝑥5)
 

The result for E.5 competence is: 𝑃3(𝑥1, 𝑥2, 𝑥3̅̅ ̅, 𝑥4, 𝑥5, 𝑥6, 𝑦1, 𝑦2, 𝑦3) = 𝑐4 

The equation for determination of E.6 competence proficiency level is following: 

{

𝑐2 = 𝑥2𝑦2𝑦5

𝑐3 = 𝑥1𝑥2𝑦2𝑦5(𝑦3 ∨ 𝑦4)

𝑐4 = 𝑥1𝑥2𝑦2𝑦3𝑦4(𝑥3 ∨ 𝑦1)

 

The result for E.6 competence is: 𝑃4(𝑥1, 𝑥2, 𝑥3̅̅ ̅, 𝑦1, 𝑦2 , 𝑦3, 𝑦4, 𝑦5) = 𝑐4 



After each competence level is calculated, it is possible to determine whether the 

candidate is eligible for the role. The following Table 3 presents the calculated compe-

tence levels. 

Table 3.   Levels of competences 

D.2 𝑐1 𝑐1
4 

E.3 𝑐2 𝑐2
3 

E.5 𝑐3 𝑐3
4 

E.6 𝑐4 𝑐4
3 

The role suitability equation is given as: 

𝑟 = 𝑐2
3𝑐4

4(𝑐1
3𝑐3

4 ∨ 𝑐1
4𝑐3

3) 

The final result equals: 𝑃(𝑐1
4, 𝑐2

3, 𝑐3
4, 𝑐4

4) = 1 (The candidate fits the role). 

Example 2: System Analyst Role. Let us suppose there is a candidate for a vacant role 

of system analyst in a new project, and this contender needs testing in order to deter-

mine whether he/she suits this role (see [5] p. 28). 

The first competence is A.5 - Architecture Design (see [3] p.16). The second com-

petence is B.5 - Documentation Production (see [3] p.24). The third competence is B.6 

- System Engineering (see [3] p.25). And the last, forth competence is E.5 - Process 

Improvement (see [3] p.47). 

The following Table 4 presents answers for each competence. 

Table 4. Questionnaire answers 

  𝑐1 𝑐2 𝑐3 𝑐4 

K1 𝑥1 + + + + 

K2 𝑥2 + + + + 

K3 𝑥3 - + + + 

K4 𝑥4 - + - - 

K5 𝑥5 -  - - 

K6 𝑥6   - + 

K7 𝑥7   -  

K8 𝑥8   -  

S1 𝑦1 - + + + 

S2 𝑦2 + + - + 

S3 𝑦3 - + - + 

S4 𝑦4 - + +  

S5 𝑦5 +  -  

S6 𝑦6   +  

S7 𝑦7   -  

The equation for determination of A.5 competence proficiency level is following: 



{

𝑐3 = 𝑥1𝑥2𝑦2𝑦5

𝑐4 = 𝑥1𝑥2𝑥3𝑥4𝑦2𝑦5(𝑦1 ∨ 𝑦4)

𝑐5 = 𝑥1𝑥2𝑥3𝑥4𝑥5𝑦2𝑦3𝑦5(𝑦1 ∨ 𝑦4)

 

The result for A.5 competence is: 𝑃1(𝑥1, 𝑥2, 𝑥3̅̅ ̅, 𝑥4̅̅ ̅, 𝑥5̅̅ ̅, 𝑦1 , 𝑦2̅̅ ̅, 𝑦3, 𝑦4̅, 𝑦5) = 𝑐3 

The equation for determination of B.5 competence proficiency level is following: 

{

𝑐1 = 𝑥1𝑥3𝑦1

𝑐2 = 𝑥1𝑥3𝑥4𝑦1𝑦4(𝑦2 ∨ 𝑦4)

𝑐3 = 𝑥1𝑥2𝑥3𝑥4𝑦1𝑦2𝑦3𝑦4

 

The result for B.5 competence is: 𝑃2(𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑦1, 𝑦2 , 𝑦3, 𝑦4) = 𝑐3 

The equation for determination of B.6 competence proficiency level is following: 

{
𝑐3 = 𝑥1𝑥2𝑥3𝑥5𝑥8𝑦1𝑦2𝑦3𝑦4𝑦6

𝑐4 = 𝑥1𝑥2𝑥3𝑥5𝑥8𝑦1𝑦2𝑦3𝑦4𝑦5𝑦6𝑦7(𝑥4 ∨ 𝑥6 ∨ 𝑥7)
 

The result for B.6 is: 𝑃3(𝑥1, 𝑥2, 𝑥3, 𝑥4̅̅ ̅, 𝑥5̅̅ ̅, 𝑥6̅̅ ̅, 𝑥7̅̅ ̅, 𝑥8̅̅ ̅, 𝑦1, 𝑦2̅̅ ̅, 𝑦3̅̅ ̅, 𝑦4, 𝑦5̅̅ ̅, 𝑦6, 𝑦7̅̅ ̅) = 𝑐0 

(The contender does not have this competence). 

The equation for determination of E.5 competence proficiency level is following: 

{
𝑐4 = 𝑥1𝑥2𝑥6𝑦2𝑦3

𝑐5 = 𝑥1𝑥2𝑥3𝑥6𝑦1𝑦2𝑦3(𝑥4 ∨ 𝑥5)
 

The result for E.5 competence is: 𝑃4(𝑥1, 𝑥2, 𝑥3, 𝑥4̅̅ ̅, 𝑥5̅̅ ̅, 𝑥6, 𝑦1 , 𝑦2, 𝑦3) = 𝑐3 

After each competence level is calculated, it is possible to determine whether the 

candidate is eligible for the role. The following Table 5 presents the calculated compe-

tences levels. 

Table 5. Levels of competences 

A.5 𝑐1 𝑐1
3 

B.5 𝑐2 𝑐2
3 

B.6 𝑐3 𝑐3
0 

E.5 𝑐4 𝑐4
3 

The role fitness equation is given as: 

𝑟 = 𝑐1
3𝑐4

4(𝑐1
3𝑐3

4 ∨ 𝑐1
4𝑐3

3) 

The final result equals: 𝑃(𝑐1
3, 𝑐2

3, 𝑐3
4, 𝑐4

3) = 0 (The contender does not fit the role). 



4 Development of Software Tool for ICT- Professionals’ 

Skills Assessment 

4.1 Main Design Solutions 

The software system is designed for ICT companies with a medium-to-large number of 

employees. Its mission is to automate the process of team formation, which should in-

crease an overall project success.  

The system should provide a functionality for project data management for company 

directors, team management for project managers and personal data management for 

all employees. Moreover, it should provide an opportunity for project managers to send 

employees project participation invitations and an opportunity for employees to apply 

for projects. Finally, one of the main of its features is an opportunity to test personnel 

for role eligibility to determine the best candidates and form an optimal team squad. 

The defined functional requirements are shown on Fig. 3 in a form of a use case 

UML diagram. 

 

Fig. 3. Use case diagram for the functional requirements 

Conceptual data model is given in the form of UML class diagram (see Fig. 4). 



 

Fig. 4. Class diagram for the elaborated conceptual data model 

“Competence” entity represents a competence from the ECF with all its attributes. 

“RoleProfile” entity represents a role profile from the ICT PRP with all its attributes. 

“RoleCompetence” entity represents a particular competence with its required level, 

included into a particular role. 

These three entities are used to store ECF and ICT PRP documents in the database. 

Database stores project managers (“Project Manager” entity) separately from all the 

other employees (“Employee”) because of their relation to projects (“Project” entity). 

Projects can have any amount of employees of any specializations (“specialization” 

field in “Employee” entity), but one and only one project manager. 

“Project team” entity represents a group of employees that work on a particular pro-

ject or several projects. All employees in a project team are assigned specific roles 

(“Role” entity), which they have in this particular project team. 

“Test” entity represents a test taken by a particular employee for a particular role. 

“Role” entity represents a role of a particular employee in a particular project team. 

Several factors determine optimal architecture. The first factor is target platforms 

(mobile devices in our case). The second factor is database and server provider (Fire-

base by Google in our case). It was motivated by high accessibility and the fact that 

Firebase provides both server and database management system.  

Considering these two factors, Rich Mobile Application architecture was chosen (see 

Fig. 5). 



 

Fig. 5. Deployment diagram for the system architecture 

On the basis of designed architecture and with regards to functional requirements, a 

software tool can be built. The prototype of such tool is shown in the next subsection. 

4.2 Software Tool Prototyping 

According to the functional requirements (see Fig. 3), the appropriate database model 

(Fig. 4) and the chosen architecture (see Fig. 5) as a prototype of a software tool was 

developed. Especially, on Fig. 6 and 7 the user’s interface fragment is shown. Fig. 6 

demonstrates options to analyze the project characteristics (Fig 6,A) and look through 

team’s requirements (Fig 6,B). Fig. 7 demonstrates options to choose the appropriate 

workers from the list (Fig 7,A), and finally observe result of their skills testing with the 

ability to approve one of them for each project role (Fig. 7,B). 

Fig. 6, 7 demonstrate the next case: There is a project (named “Example”) for which 

a project team is needed. Currently, a team has a business analyst, a system architect, a 

tester and two developers approved. The next step is to approve an employee for a role 

of quality assurance manager. There are 3 candidates for this role with only two of them 

being suitable for it. A person responsible for a team squad formation chooses one of 

them and approves him/her for a role. 

Usually, this process requires more people and time, as it is needed to form a pool 

of potential candidates, test every one of them, decide if they are eligible for the role, 

choose the best candidate and finally, inform everyone about the result. The suggested 

software tool automates this process so the choosing the best candidate is the only step 

that has to be performed manually. 



 

Fig. 6. Software tool prototype: candidate’s data processing 

 

Fig. 7. Software tool prototype: final result for decision making 

 



The experimental usage of the developed approach in the practice of candidates evalu-

ating for an employment in the IT-company “Academy – Smart” LTD, Kharkiv [22] 

showed the processing time for appropriate data was reduced about 22%. 

5 Conclusion and Future Work 

This paper includes the overview of some existing methods, which can be used to per-

form an assessment of a specialist’s suitability for a particular role in ICT competences 

domain. Their weak points were determined and a new approach was proposed in order 

to eliminate them. Our approach is fully compatible with ECF and PRP documents and 

it is based on the comparator identification method that helps to increase the objectivity 

of the assessment result, because it calculates the quantitative parameters for this pur-

pose. The experimental usage of this method has shown its feasibility in some real test 

– cases of IT-staff’s assessment.  

Next steps to be done is a modification of our approach to increase its objectivity, in 

order to obtain more precise results that will help to make better decisions about poten-

tial team squad. In our future efforts, we also would like to elaborate a comprehensive 

methodology to test our approach not for selection of prospective candidates only, but 

with respect to a possible software product quality improvement in a target IT-

company. 
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