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Abstract: 
 

Purpose: The aim of this article is to investigate the relationship between the features that may 

affect the development of teamwork of students (future managers) who start their professional 

career. For the purposes of human resource management - employment and development of 

employees, it is important which of the social competences and to what extent strengthen the 

competence of teamwork. 

Design/Methodology/Approach: The analysis was based on research carried out over 2 years 

(2017-2018) on a random sample of 265 university students. The method used in the research was 

a survey. The actual research was preceded by pilot studies validating the research tool and the 

scope of research issues - including the comprehensibility and unambiguity of questions. In the 

study and verification of the relationship, parametric tests were used, and to demonstrate the 

interactions between the factors, multivariate adaptive regression with the use of spline functions 

(MARS). Based on the obtained results, a mathematical model of the influence of the researched 

factors on the teamwork competence was proposed. 

Findings: The research results show a strong mutual dependence of social competences - the 

strongest impact on teamwork competences was (in particular, team management), conflict 

resolution competences, organizational skills, communication with the environment and strategic 

thinking. The analyzes contained in the article show that the study and then the improvement of 

employee competences should always be considered comprehensively and look for groups of 

mutually reinforcing competences. 

Practical implications: Research results can be a practical tool used in the recruitment and 

improvement of the company's managerial staff. The results of the research allow the management 

staff to improve selected managerial competences and at the same time to increase the market 

competitiveness of the entire enterprise. 

Originality / Value: Most of the articles in competency research focus on the analysis of a selected 

feature and its impact on, employment opportunities or the effectiveness of tasks performed. The 

article supplements the subject of personnel management by filling the cognitive gap regarding 

the mutual dependence of social competences that affect the effectiveness of the enterprise. The 

proposed model describes the level of team management competences in relation to other social 

competences enriches the choice of methods and tools for personnel management. 
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1. Introduction 

 

An important problem of recruiting employees, managing teams of employees and at the 

same time achieving the assumed goal of the enterprise is the proper selection of 

employees' competences. It is important to indicate to both employers and future 

employees which competences will be important at work positions in the coming years. 

The following literature review indicates the most important factors shaping the future 

working conditions, at the same time emphasizing the type of competences sought. 

 

The dynamic development of the economy, followed by the limitations caused by the 

COVID-19 pandemic and the related recession, resulted in major changes in employment 

processes (Macaluso, 2021; The Future of Jobs ..., 2020). Previous cases of recession in 

the economy and in the labor market (e.g., the financial crisis of 2008) can be used to 

quickly exit the current crisis and constitute an indication of the forms of preventive 

action (Kopp and Siegenthaler, 2019). The current situation on the labor market is most 

influenced by technological changes, digitization, and automation. Modern technologies 

also force changes in organization and relations between employees or in the scale of 

society between residents (Borseková and Graczyk-Kucharska, 2017; The future of 

education ..., 2018; Dauth et al., 2021). 

 

The issue of changes in competency management is noticed not only by enterprises and 

employees, but also by several institutions responsible for the labor market and 

education. In 2018, the Council of the European Union approved the right of every person 

to quality education and lifelong learning to maintain and acquire skills that enable them 

to participate in society and deal effectively with changes in the labor market (White 

Paper ..., 2017; European Parliament ...., 2018). Universities educating future managers 

are aware that, instead of a narrow specialization, they will need: skills and attitudes that 

guarantee a smooth transition from the level of education to the workplace, the ability to 

develop further and adapt to job requirements on an ongoing basis. The offer of 

universities is changing, both in terms of education programs and methods of adapting to 

the needs of the labor market (Kolmos et al., 2015; Kuráth and Sipos, 2021). Many 

universities already want to develop core skill sets that emphasize competences such as 

communication, teamwork, creativity, and interdisciplinary competence. This is 

especially true of technically oriented schools, whose graduates will enter a world 

conducive to innovation and collaborative organizations (Segerstrale, 2019).  

 

Education in the field of technical education plays a key role in complementing and 

updating the educational offer adapted to the requirements of the labor market and 

demographic trends (Martensen and Grønholdt 2009; Spychała and Butlewski, 2016; 

E2030: Education and Skills ..., 2017). The educational offer must consider the education 

of competences sought by the market; therefore, a lot of emphasis is placed on the 

practical aspect of teaching (Neelam, 2018; Urquía-Grande and Pérez Estébanez, 2020) 

and taking into account the expectations of students towards universities - not only in 

terms of employment guarantees (James and Yun, 2018).  

 

Professional development of university graduates - future managers - must be based on 

the sustainable development of the economy and its indicator, while considering the 
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relationship between productivity and well-being of employees (Tordera et al., 2020). 

This is related to the need to have appropriate competences, which also affect the earnings 

and roles played in the organization, a particular differentiation is visible in relation to 

the competences discussed in this article, teamwork competences, conflict resolution 

competences, organizational skills or equally important competences related to strategic 

thinking (García-Aracil et al., 2018; Håkanson et al., 2020). 

 

This publication indicates the need to analyze competencies in a wide range and consider 

the relationships that mutually strengthen selected competences, this is reflected in the 

literature, especially in relation to digital competences, entrepreneurial skills or 

teamwork competences (Spychała and Branowska, 2017; Coduras et al., 2016; Almerich 

et al., 2020). 

 

A factor influencing the adaptation to the requirements of the labor market in terms of 

acquiring competences is also increasing mobility - internationalization and preparation 

for cultural diversity of students, regardless of the profession they will perform in the 

future (Blankvoort et al., 2019). It is also connected with building a regional consensus 

in the field of information on competency needs, which will be made available to avoid 

comparisons and competition between countries (Szafrański and Erickson 2020). 

 

The above literature review shows the substantive conditions based on which the research 

was conducted to verify the research hypothesis of this article, assuming that there is a 

mutual connection between competences that are important in the current labor market. 

The literature analysis also confirms the selection of competences that were considered 

in the research. The next chapter focuses on the competences of teamwork and its links 

with the labor market and education. 

 

2. Teamwork as an Important Factor of Managers' Competences 

 

The issues of competence and motivation have been the subject of research for many 

years (McClelland, 1971). This applies to various areas of life - the benefits of team 

learning at the university as well as in the workplace are recognized to increase 

productivity (Colbeck et al., 2000). This is conditioned by the needs of the developing 

economy, as many institutions (e.g., enterprises, universities) increasingly consider the 

role of teamwork in order to improve the productivity of study and work (Brodin, 2014; 

European Commission, 2017). The development of appropriate competences also affects 

the earnings and roles performed in the organization, a particular differentiation is visible 

in relation to digital competences, but also in the case of team management and project 

management (Crawford, 2005; Clarke, 2010). The predominant criterion of the 

effectiveness of activities in enterprises requires having appropriate competences in the 

assessment of management efficiency. This is visible in the assessment of the sought 

competencies in managerial positions (Varajão et al., 2019).  

 

The selection of appropriate competences, including the ability to work in a team, has an 

impact both on the implementation of the company's financial result, for example by 

increasing the company's intellectual capital (Salvi et al., 2020), as well as on shaping 

the organizational structure of the company (Paul and Anantharaman, 2003). 
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Employees have competences related to teamwork skills in connection with creativity, 

commitment and entrepreneurship confirms a positive impact on the development of the 

company (Raine and Pandya, 2019; Daniel and Almeida, 2020). A positive aspect 

resulting from the ability to work in a group is also the ability to resolve conflicts and 

achieve job satisfaction (De Dreu and Van Vianen, 2001), which is an important factor 

in the sustainability of employment. Job satisfaction, which translates into a reduction in 

employee fluctuation, is influenced by another aspect related to working in a group, i.e., 

proper motivation and building proactive attitudes among employees (Pagani et al., 2019; 

Napolitano et al., 2020). The issues of proper group work are also reflected in the ability 

to resolve conflicts. Having the right competencies not only leads to the possibility of 

resolving conflicts but can often be a constructive aspect of group work (Correia, 2020). 

However, to achieve such results, the role of people managing the company's personnel 

is important, including appropriate talent management (Vaiman et al., 2012), which also 

includes the ability to motivate young employees (Graczyk-Kucharska, 2019). 

 

3. Research Conducted 

 

3.1 Research Assumptions 

 

Statistical analyzes were performed with the use of statistical programs using the R and 

Python languages. The study was conducted in 2017-2018 on a group of 265 full-time 

and part-time students. The research was carried out based on an indirect survey and a 

questionnaire method, and the research tool was a self-assessment questionnaire. All 

analyzed competences were described with synthetic measures based on 3 indicators, 

which assessed competences in three dimensions, knowledge, skills, and attitudes related 

to a given competency. Each of the questions about the assessment of knowledge, skills, 

results, and the importance of individual factors in the development of the student's 

managerial competences could be answered on a scale from 1 to 8. To minimize 

inaccuracies related to subjective self-esteem, the exact characteristics should be 

described in words to indicate a specific level of your knowledge or skills. Most often, 

ordinal scales with more than 5 possibilities are treated as continuous scales (Węziak-

Białowolska, 2011). Such an assumption was also made in the analysis below. It allows 

the use of an average to relate the values of several indicators describing a given 

competence. 

 

The analysis of the competences of managing a team of employees was undertaken 

regarding 9 other competences and 11 features, among which there was, among others, 

seniority, and university results. Table 1 shows their symbols and the corresponding 

variables. 

 

Table 1. Marks of variables and the corresponding features 
Symbol Feature Symbol Feature 

Y Managing a team of employees X11 

Student's assessment to what extent the 

internships and internships helped to 

develop managerial skills 

X1 Creative thinking X12 

Student's assessment to what extent 

workshops and training courses helped 

develop managerial skills 
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X2 Solving the conflict X13 

Student's assessment to what extent student 

life helped develop managerial skills 

X3 Organizational skills X14 

Student's assessment to what extent social 

life has helped to develop managerial skills 

X4 Negotiation Skills X15 

Student's assessment to what extent family 

life has helped to develop managerial skills 

X5 Communication skills ext. X16 

Student's assessment to what extent social 

activity has helped to develop managerial 

skills 

X6 
Communicating with the 

environment 
X17 

Work experience in months 

X7 Strategic Thinking X18 Grades in college 

X8 Information management X19 Activity in college 

X9 The ability to take risks rationally X20 Presence in college 

X10 

Student's assessment to what extent 

professional work helped develop 

managerial skills 

X21 

School performance 

Source: Own study. 

 

3.2 Results of the Survey on the Competences of Managing a Team of Employees 

 

The assessment of the competences of managing the Y employee team consists of the 

following features: 

- Knowledge on how to set up a team of employees 

- Ability to set up a team of employees 

- Knowledge about motivating the employee team 

- Ability to motivate the employee team 

- Knowledge of how to control the employee team 

- Ability to control the work team 

 

The violin chart in Figure 1 shows the distribution of how individuals assessed their 

knowledge and skills. 

 

It can be observed that the shapes of the probability distribution of skills knowledge 

practically do not differ from each other. The most probable level of competence to 

appoint an employee team and motivate it is approx. 5. However, the most probable level 

of competence to control an employee team is approx. 3-4. 

 

The Kruskal-Wallis test showed that there are significant differences between groups of 

knowledge and skills. The first two charts practically do not differ from each other, and 

the third violin chart has the most likely results below. The significance of this difference 

was confirmed by the Dunn test with the Bonferroni correction. Thus, students assess the 

appointment of the employee team and its motivation as equal, but they assess 

significantly lowering the control of the team. This gives a signal to pay attention to the 

missing knowledge and skills in managing this feature. 
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Figure 1. Violin charts showing the probability distribution of responses on the 

knowledge and skills components for team management competences 

 
Source: Own work. 

 

3.3 Research Results – Statistical Analysis 

 

Using the non-parametric adaptive regression method using MARS spline functions, a 

model was proposed that describes the level of competency in managing a team of 

employees on the basis of other features listed in Table 1. 

 

The model consists of the following base functions: 

 

h(x − t) = max(0, x − t)+ = {
x − t,       when    x > t

0,              in other cases         
     or  

 

h(t − x) = max(0, t − x)+ = {
t − x,         when x < t

0,                in other cases       
  

where t is called a knot.   

 

It was assumed that degree 2 interactions are permissible, i.e., a situation where, instead 

of a single base function, the component of the model is the product of two of them. The 

coefficients were determined using the least squares method to best fit the base functions 

and in compilations to the data. The model is as follows: 

 

Y = β0 + ∑ βmhm(X)

M

m=1

, 

where: 

β0 −intercept 

M −number of terms 
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βm −coefficients 

 

The model was trained on 60% of the data and then tested on the remaining 40%. To 

avoid overtraining the model, GCV (Generalized Cross Validation) is used to remove the 

base functions or their interactions that have the least impact on improving the model. In 

order to determine the GCV, the penalty for adding another component to the model 

should be assumed. The following study adopted a c = 3 penalty (Hastie et al., 2001). 

For the set of test data, the trained model obtained a fit R2 = 0.75, which we interpret as 

75% of the feature variation is explained by the presented model. The individual 

components are described in Table 2. 

 

Table 2. MARS model components and coefficients 
Number of term Term Coefficient 

1 Intercept 4,15 

2 h(5.5-X2) -0,40 

3 h(X3-2) 0,38 

4 h(2.5-X7) -0,69 

5 h(3-X12) -0,18 

6 h(2-X3) * X12 0,38 

7 h(X3-3) * h(5.67-X6) -0,26 

8 h(X7-2.5) * h(3-X11) 0,11 

Source: Own work. 

 

To create the model, 6 variables were used, which in Table 3 were ranked in order from 

those having the greatest impact on improving the model to the least significant. 

 

Table 3. Important variables 
X2 X3 X6 X7 X12 X11 

100 55,8 48,9 48,9 24,9 23,9 

Source: Own calculations. 

 

In the model, social competences turned out to be the most important: conflict resolution 

and organizational skills. In order to check the relationship between the significant 

variables and the competency of managing an employee team, the Spearman correlation 

was determined. Figure 2 shows a correlation diagram for a Spearman correlation matrix 

combined with a dendrogram obtained using the Euclidean metric and the nearest 

neighborhood method. 

 

The more intense the color, the stronger the correlation between the variables. For the 

sample used n = 265, the Spearman correlation results greater than | 0.0593 | are 

significant at the significance level of 0.05. 

 

It was shown that the strongest correlations occurred between the competence of 

managing a team of employees and conflict resolution. The competence of managing 

a team of employees is also strongly correlated with the competence of communicating 

with the environment and strategic thinking. A moderate correlation was obtained 

between the management of the employee team and organizational skills. The 
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dendrogram shows that social competences that were both significant in the MARS 

model and achieve high or medium correlations with the dependent variable are also 

clustered together. On the other hand, low, but significant correlations were shown 

between the student's assessment of the extent to which internships and internships, as 

well as workshops and training courses helped him develop the team management 

competence and the level of this competence. 

 

 

Figure 2. Correlation diagram with the dendogram 

 
Source: Own work. 

 

4. Discussion 

 

The analysis began with assumptions regarding the importance of teamwork 

competences and linking it with other competences. Critical analysis resulting from own 

research and supported by literature confirmed most of the adopted perspective. The 

aspect of comprehensiveness of the analyzed competences is particularly important due 

to the practical application of the research results. This is because employers are currently 

looking for graduates who are educated both technically and in terms of interpersonal 

competences. To meet these requirements, curricula must integrate interpersonal skills 

training into curricula (Halfhill and Nielsen, 2007; Kolmos et al., 2015; Kuráth and 

Sipos, 2021). This is in line with the practical guidelines resulting from the conducted 

research. 

 

Economic development is strictly dependent on the competences of employees. The 

requirements of continuous education and adaptation to the changing market 

environment are indicated in numerous reports and studies (The future of education ..., 

2018; European Parliament ..., 2018; The Future of Jobs ..., 2020). The use of the results 
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obtained in this publication allows for the effective management of personnel in the 

enterprise by researching and then improving competencies that are useful in modern and 

developing enterprises. 

 

The positive correlation of the analyzed competencies and employee characteristics, 

which are shown in the article, which relate to the management of an employee team, and 

thus have an impact on teamwork, may be helpful in avoiding conflicts in employee 

teams. The issues of conflict avoidance and the related issue of employee motivation are 

an important aspect of personnel management (Pagani et al., 2019; Napolitano et al., 

2020; De Dreu and Van Vianen, 2001). 

 

The conducted research was based on the self-assessment of the respondents. This 

approach is commonly used due to the speed of implementation, it is less accurate than, 

for example, the 360o method and there are publications showing e.g., discrepancies 

between self-assessments and their practical verification (Hack-Polay, 2020). However, 

in the conducted studies, its negative impact on the results was not verified, basing on 

studies that successfully applied the above method (Spychała, 2017; Szafrański, 2019; 

Szafrański, 2020). 

 

5. Summary 

 

The aim of the research was to analyze the factors influencing the competences of 

managing a team of employees. The conducted research made it possible to verify the 

assumptions concerning the relationship between professional competences. Currently, 

the importance of teamwork and the related competences required plays a critical role in 

the labor market. It is also related to the fact that human capital is the resource that 

determines the competitiveness of a modern enterprise to the greatest extent. The article 

shows the relationship of competences that strengthen the ability to work in a team. 

 

The statistical analysis of the probability distribution of the features influencing the 

competences of managing an employee team does not differ from each other. A practical 

hint is that future managers rate their knowledge of controlling the employee team lower, 

and therefore this feature requires improvement. 

 

The main conclusion from the research was to determine which of the 9 competences 

examined and 11 features of future managers have the greatest impact on the management 

of the employee team. With a very high match, where for 75% of the variability of the 

features the obtained model was described, it was shown that the greatest addition 

correlates the team management competences with the conflict resolution competency, 

and then it is correlated with competences related to communicating with the 

environment and strategic thinking. The correlation of the above features using the 

MARS method was also positively verified by the Spearman correlation, which was 

illustrated on the dendrogram. 

 

A limitation of the research was that the research was carried out based on self-esteem 

and at the stage of little professional experience of the respondents. The subjective 

assessment of competences should be verified, for example, based on the 360o method, 



Marek Goliński, Dorota Bączkiewicz 

 

 73 

 

 

through an interview with the immediate superior and with colleagues. Regardless of 

that, thanks to the adaptive regression method, the study was compared with a larger 

sample, and the applied research method was adjusted to the sample size (Solon et al., 

2015; Spychała 2017). 

 

Positive verification of the assumptions is both consistent with the results presented in 

the literature, but most importantly for the practice of teamwork management, it indicates 

which employee competences have the greatest positive impact on it. The results 

presented in the article have been verified in practice and used in research conducted by 

the author of this publication for the purposes of personnel management (Goliński and 

Miądowicz, 2019; Goliński and Szafrański, 2019). 
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