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Abstract  

Systems thinking and systems approach are very important for managerial work. Systems analysis is an 

important field of the systems science that analyses systems and interactions within these systems. 

Knowledge of properties of the individual systems elements, links between elements and systems properties 

of a team as a whole provides good basis for the team improvement. There are some results of the research 

in the field of application of the systems theory in socio-technical systems published in this article. The 

research focused on managerial skills in organization.  
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1. Introduction  

Systems science is an interdisciplinary field that studies the nature of complex systems in nature and society. 

Its branch – systems analysis is a scientific field that deals with examination, description, construction and 

utilization of systems, subsystems and their elements. It is an adequate base for the support of processes 

research  also in the different social and socio-technical systems in order to improve and harmonize them. 

Our attention focused on the exact and empirical-intuitive exploration of properties of managerial systems. 

New research experiments were designed to verify the possibility of a deeper system knowledge and 

analysis of managerial skills (competencies) of different groups of managers.  

 

2. System`s view of managers and work team  

Organizations, businesses, as well as work teams, civic associations, interest associations, and groups can be 

generally classified as social or mixed socio-technical systems. Teams and groups of people represent a wide 

field to study properties and tendencies of development of socio-technical systems, their elements or 

respective links within system. Knowledge of properties of individual elements in the group (team) – the 

system, of links between them, as well as system properties of the team as a whole, creates a good basis for 

their improvement and cooperation.  

Systems view of the different groups (social systems) may be based on the definition of the system. 

System is a purpose-defined set of elements of certain properties and organized set of links of certain 
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properties between these elements. These elements and links together determine the characteristics, behavior 

and function of the system as a whole. Each system is composed of elements and links, has certain 

properties that are qualitatively different (usually better) than only a simple sum of properties of individual 

elements – we call them system properties. Based on the type of system properties, the system is able to 

perform certain system functions designed to meet the system´s objective.  

The above mentioned definition generally applies also to organizations, organizational systems, 

businesses and companies, as well as other socio-economic and social objects. The system is always in some 

way related to its surroundings. Surroundings of the system (of organization, business, work team, interest 

groups) constitutes a summary of the elements in the environment with which it is in a mutual relation. The 

system is so closely associated  with some elements of the surroundings so that these elements often 

influence, regulate, bound, but also create the state of the system and its operation. 

The objective of the system, community, economic organization or business is defined by certain 

purpose and it is aimed at precise determination of the reason why the system emerged. Managers, work 

teams and groups, as well as scientific and study groups can also be understood as a system, as internally 

structured element or set of elements in their mutual relations and interaction. This also applies to a 

multigenerational and various structured teams. To fulfill the main objective of any group or community it is 

necessary to meet important partial objectives first. In particular, it is a proper selection and deployment of 

appropriate leaders, managers, technical and administrative staff, as well as all other group members or 

workers (system elements). 

There is not a proven formula to solve the problems in the management team, the differences in 

interests, attitudes, approaches, methods used and differences of opinion. However, always helpful are new 

information, knowledge of those involved, assertiveness of team members, but also flexibility of group 

leaders and authorities – the system. 

The first part of the research in the application of systems theory was conducted last year. The aim of 

the indicated part of the research was to identify the system space of the selected teams, its display, 

localization of important elements, determination of their orientation and verification of their properties and 

competences perceived in terms of real social system. The consequent purpose was to find such system 

properties to confirm or refute the accuracy of the selection of the formally defined system elements (formal 

authorities), or support decisions on the effective involvement of elements perceived as informal authority in 

a team.  

For identification of the elements in the system specific labeling of individual elements was used.  

System elements were labeled with M and the relevant identification number (M1, M2, M3, etc.), 

formal team leader (FA - formal authority, the person entrusted with the management of the team), informal 

authority Number 1 (IA1 - a person who is not entrusted with the team management, but has high 

confidence, moral and professional credit), informal authority Number 2 (IA2) and the best professional in 

the team (EXP1 - expert, specialist, best student). It is shown in Picture 1.  

Initial research experiments consisted of finding the deployment of elements in the system space and 

identifying system links. Furthermore, of assessing of their properties, localization of elements observed 

with priority in the monitored area, determining the focus of monitored elements, but also of other important 

attributes. 

The obtained results were recorded and processed in a suitable and available application (software) 

environment. Some graphical outputs of mentioned experiments are presented in the next section.  
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Picture 1 Elements in the system space and some links 

 

One of the outputs of the initial examination of the properties of system elements is shown in Picture 2.  

 

It shows the final view of the element labeled as informal authority in the group. From this it is possible to 

observe the direction of given element and predispositions of its active role in selected areas, such as 

technical focus (TEC), human orientation (HUM), or introvert behavior (INT), extrovert behavior (EXT), as 

well as the ability to manage a team (R). For the given system, precisely these characteristics can help to 

meet the system´s objective. 

 

 
Picture 2 Final system S1´s view of element – informal authority – IA1 

 

It is possible to further analytically process information on these characteristics of team members, 

recorded in a selected scope.  

With such information, data converted into vectors it is possible to continue to work with the help of 

vector analysis. The resulting vectors indicate a certain tendency of the direction of the element (FA) and its 

co-workers (M1, M2, M3).  

The following segments in Picture 3 display the comparison of IA1 elements tendencies in six 

different systems S1 to S6.  
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Picture 3 Systems view of six informal authorities 

 

Some views represent apparent compliance of elements characteristics, for example view of IA1 

element in systems S3 and S5. This assumption was confirmed by controlled interview with team members. 

This result is only partial. It is necessary to explore the outputs further. A more detailed examination brought 

other very significant results. Links between elements IA1 and FA in the examined systems S1 to S6 were 

compared.  Information on these aspects are very important for the team. The elements (IA1, FA) were 

identical in some systems (e.g. S5), which has and will have a huge positive importance for the team. At the 

same time it can be concluded that the selection of a team leader (formal authority - FA) was very correct in 

the system S5.  

For further findings the group displays of views of individual system elements were also used.  

 

 
Picture 4 All S1 system element´s views of element IA1 

 

Picture 4 more clearly shows the perception of element in the system and exactness or contradiction 

of its links. It allows a better knowledge and understanding of behavioral tendencies of the particular 

element, as well as display of the system view complexity.  

As shown in the previous Picture 5, the maximum consensus of system elements S1 is in that, that 

they determined the area of technical focus for element NA1 as clearly predominant. In contrast, the 
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research in team S6 pointed to the case when the element NA1 was perceived differently by elements of the 

system (Picture 5).  

 

 
Picture 5 Overall assessment of IA1´s focus and diversity of perception of individuals 

 

Perception of the element IA1 by other members of the team is very different, what may indicate 

communication problems in meeting the system´s objectives, or some assignments. On the other hand, it 

may mean that it is a team composed of strong and capable individuals, where each element has its 

independent view and opinion. 

Further research may confirm that the team is composed of a number of strong individualities 

supporting formal leader, but also the fact that there is a certain opposition group within the team. Another 

system view can also prove that the element FA does not express itself clearly but is very universal and 

flexible. In case the opposition group is unveiled it does not mean that it is necessary to isolate or "suppress" 

it.  That would not be a system solution. On the contrary, it is information for the team, but the priority of 

the team leader it to try to communicate with the opposition subsystem. The team leader should create a 

suitable place in the system for the subsystem and deliberately create the conditions for the group to promote 

the meeting team´s objectives. 

In case of concrete team S6 (it is not usually the rule) an element IA1 is simultaneously identical 

with the element FA (formal authority, appointed team leader). Research in the system S6 showed that 12 

out of 18 system elements recognized the FA element also as an informal authority IA1. At the same time an 

important lesson can be stated that the selection of a team leader (FA) was very correct. Even in this case, 

this fact was confirmed by controlled interview with team members. 

To verify system properties of generationally different groups of managers, the relevant 

characteristics of their elements and system views of these elements, the following research was conducted. 

 

3 Analysis of managerial skills  

This section presents the principles and some results of further research in two generationally different 

groups of managers. We mainly focused on the system analysis of managerial skills. Whereas managerial 

competences are understood as a set of knowledge, skills, abilities and experience as well as physical and 

mental preparedness needed to effectively carry out certain tasks, functions and roles.  

Research was conducted in three stages. The main objective of the first stage was to obtain 

information on the team members and the most trustworthy assessment of competences of the stakeholders 

belonging to a particular social system. Then to compare the two basic views of properties of selected 

system elements – a particular manager or team worker. The second phase was a comparison of contra 
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directional assessments and synthesis of relevant findings about compliance or non-compliance of these 

views. In the last third stage assessment of differences in properties of elements of generationally different 

teams was conducted. 

To assess the skills of managers in teams twenty important capabilities and features were used:  

1. capability to lead / manage,  

2. advocacy capability,  

3. decision-making ability,  

4. orientation to act,  

5. business behavior,  

6. conflict-solving ability,  

7. communication and verbal skills,  

8. initiative,  

9. ability to cooperate,  

10. social competencies, sensitivity to people,  

11. identification with the company, its objectives and strategy,  

12. self-reliance,  

13. working in team ability,  

14. attitude to learning and education,  

15. self-confidence,  

16. work load – resistance,  

17. ability to persuade others,  

18. creativity, flexibility, access to innovation,  

19. performance orientation,  

20. willingness to assume responsibility.  

 

The proposed methodology followed two basic views of skills of manager – worker as a system 

element. First view – from the inside, the examined person (system element) conducted self-assessment. The 

second view was from the outside. It represents the assessment of the given system element based on 

perceptions, observations and summarizing assessments from another system element, for example team 

leader or co-worker. The Graph 1 shows the resulting comparison.  

 

 
 

Graph 1 View of concrete system element (own and boss´s) 
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The result shows the diversity of views, which may be used for improvement of objectivity of 

evaluation of the observed subject, but also for correction of the view from outside, for example from the co-

worker or the senior "team leader". It is a form of fostering better understanding of actions, attitudes, 

opinions and sometimes feelings of the observed system element. For example, parameter 14 (attitude to 

education). 

If  there is a need for the whole scale of systems views of the element, then it is possible to assess the 

views of all workers in the team. 

 

 
Graph 2 Tangle of external views of observed system element 

 

This output shows the mixed vision of skills and characteristics of the observed element. This 

assessment is closest to practical application of the systems approach. Expresses partial compliance of 

individual assessments from team members, it also shows some diversity, as well as extreme assessment 

from some system elements. 

The following research finding (presented in the Graph) shows not only the internal perspective – 

self-assessment of the observed element, but also a summary or overall average rating in terms of external 

collaboration features. 

 

 
Graph 3 Comparison of internal and average external view of element 
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In the following Graph 4 there is in addition to the internal perspective and the average of all outside 

perspectives added one more outside assessment from professionally nearest worker in the team (system). 

This is the second external perspective, for example from the supervisor, or co-worker dependent on 

cooperation with person assessed. 

 

 
Graph 4 Comparison of three main views 

 

This result allows to confront different views of the given worker. A lot of information reveals for 

the team members, as well as senior team manager from this type of comparison. 

In the declared third phase of the research the experiment that allowed to get "Internal map of the 

system" was conducted. It is a process of finding and presentation of the average or summary assessment of 

all internal perspectives from all system elements.  

Graph 5 shows that the assessed generationally younger team no. 1, excelled in parameters 10, 13 

and 20, which represents greater sensitivity of team members, greater ability to work in a team and 

willingness to take responsibility for their decisions.  

 

 
Graph 5 Display of map of the first system in observed area 
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Some deficit was shown in self-reliability and identification with the company (parameter 12, 11). 

This result can greatly assist to managers in understanding system properties of the team, as well as to 

express the internal dynamics of the system. The second, generationally senior team, showed a 

comprehensive and equitable distribution of the assessed system properties - management skills (Graph 6).  

 

 
Graph 6 Display of map of the second system in observed area 

 

It achieved lower assessment mainly in the performance orientation (parameter 19) and in business 

behavior (parameter 5). Oddly, both teams reach visibly lowest assessment precisely in the parameter 5 - 

entrepreneurial behavior. This result was to be expected from the team no. 1, the younger generation who 

does not have the necessary experience with the entrepreneurship. The presented results are not complete. 

The above comparison is only a sample of a wider range of obtained results and conclusions.  

 

4 Conclusion  

Article suggests some new possibilities for practical application of systems theory, systems analysis and 

systems views of managers professionally, emotionally and relationally involved in the certain socio-

technical systems. The priority, however is to present possibilities for the use of systems approach  in the 

more extensive assessment of capabilities of managers and workers in multigenerational and more complex 

structured work team. Research proved the possibility to identify some correlation between groups of 

managers, but also to identify those areas and characteristics which should be perceived and respected with 

the fundamental differences. Its priority was to show the possibilities and available tools for better 

understanding of systems.  

 

References  

Checkland, P. (2006). Systems thinking, systems practice. New York: George Braziller. ISBN 10-0-8076-

0453-4.  

Dudinská, E., Budaj, P., & Budajová, G. (2009). Analýzy v marketingovom plánovaní. [Analysis in 

marketing planning]. (2nd ed). Prešov: Publishing Michala Vaška. ISBN 978-80-7165-757-6.  

Jenčo, M. (2011). Informačné systémy organizácie [Information systems of organization]. Ruzomberok: 

VERBUM. ISBN 978-80-8084-780-7.  



European International Journal of Science and Technology            ISSN: 2304-9693            www.eijst.org.uk 

 

 

30 

Kaplam, R. S., Doorton, D. P. (2006). Alignment – organization system`s consolidation. (Alignment – 

systémové vyladení organizace). Prague: Management Press. ISBN 80-85943-40-0.  

Machalová, J. (2007). Prostorově orientované systémy pro podporu manažerského rozhodování. [Space-

based systems for support managerial decision-making]. Prague: C. H. Beck, 2007. ISBN 80-7179-463-9.  

Mika, V. (2001) Personality and Competencies of Crisis Managers. In Proceedings of the conference. Global 

Business & Economic Development (pp. 145-161). Bratislava: FM UK –New Jersey: Montclair State 

University.  

Rais, K., Doskočil, R. (2011). Operační a systémová analýza. Brno: CERM. ISBN 978-80-214-4364-8.  

Spencer, L. M., Spencer, S. M. (2008). Competence at Work. New Delhi: Wiley India Pvt. Limited, India. 

ISBN 8-126-51633-X.  

Vodáček, L., Vodáčková, O. (2009). Moderní management v teórii a prax [Modern management in theory 

and practice]. (2nd ed). Prague: Management Press, 2009. ISBN-978-80-7261-197-3.  

Vodáček, L., Rosický, A. (1997). Informační management. [Information management]. Prague: 

Management Press. ISBN-80-85943-35-2.  

Warfield, J. W. (2006), An introduction to systems science. World Scientific Publishing Company. ISBN 

978-981-256702-4.  

 

 


