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Abstract. The research presented in this contribution is an analysis of the level of use of motivational
factors in small and medium-sized enterprises (SME) in terms of three criteria, as selected by the authors.
The primary goal was to draw conclusions on the basis of the formulated hypotheses concerning the degree
of use of motivational factors by SMEs. The literature review outlines the issue of work motivation and
motivational factors. The practical part of the contribution presents the course of the specific calculations
and the evaluation of the hypotheses. The primary data were obtained using the SAAPM questionnaire,
which was created as part of a project by the Slovak Academic Association for Personnel Management
(SAAPM). The data are evaluated using the one-sample t-test statistical method. The research sample
consists of a total of 610 small and medium-sized enterprises (SMEs) in the Czech Republic.
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1 Introduction
The management of people´s motivation and efficacy are strategic issues for all organizations that use human
resources. Influencing work motivation is not only a matter for the human resources department of a company, but also
for managers at all company management levels. Given the rising costs of labour, a successful company must fully use
the potential of its employees and motivate them to deliver the best work performance possible. As the authors believe,
the responsibility (read: mission) of every company should therefore be to provide its employees with a suitable incentive
system that satisfies their employees and contributes to improving their performance and the achievement of the set goals.

2 Theoretical background
Currently, there are many motivational tools available to companies. In recent years, under the current economic
conditions, companies have been forced to make changes within the business environment. Most companies have come
to realize that the human factor is an important prerequisite for success and that reducing risks related to the human factor
is important. This means that companies are increasingly striving to create a work environment that enables performance
maximization and loss minimization [1].
It can be said that the issue of employee motivation, motivational tools, and their application in practice is a very
widely discussed topic. According to [2], employee motivation should be seen as the mission of a company towards its
stakeholders (i.e. towards its employees). Employees have different motivations for finding and keeping jobs [3]. This
opinion is shared by [4], who claim that managers should know what motivational tool to apply towards employees
because each employee is motivated by a different motivational factor. The success of an organization depends on
motivated employees. To be able to perform everyday tasks, employees must feel motivated and satisfied [5]. It is
therefore necessary, on the part of management, to create favourable conditions in companies and to have a suitable
system of motivational tools in order to encourage work motivation and the engagement of employees. Internal benefits
and motivational factors are used by multinational companies to establish long-term relationships [6]. According to [7],
motivational factors are normally divided into five categories, whereby the best-known and most commonly used factors
are financial or work-related. Within this context, companies try to create a pleasant working environment, make the work
as interesting as possible, explain the added value of the work, etc.; these are mainly incentives. The third category covers
social motivational factors. The fourth category consists of relational motivational factors, such as the atmosphere in the
workplace, which is often reflected in the performance of teams of workers. The remaining category covers career
motivational factors. According to [8, 9], adopting the right motivational strategy enables companies to benefit from the
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improved performance of a project team, which results in high customer satisfaction. [10] found that motivational factors
differ according to position, age and gender. Managers should take the relationship between motivation and the age of
employees into account and motivate their employees in different ways [11,12].
This contribution evaluates the level of use of motivational factors in small and medium-sized enterprises in the Czech
Republic.

3 Methodology
The aim of this contribution is to use the one-sample t-test statistical method to compare the results of two parts of
each established hypothesis and then to reject or confirm the whole hypothesis. The hypotheses relate to the level of use
of motivational factors in companies.
3.1 Data collection methods
The data for this contribution were obtained via a questionnaire survey conducted among SMEs in the Czech Republic
and from research activities (Industry 4.0) conducted in cooperation with the Slovak Academic Association for Personnel
Management (SAAPM). In total, 615 companies participated in the research. Data collection took place in the first half
of 2020.
For the purposes of this contribution, the research sample was divided according to three criteria, namely: domestic
or foreign ownership; industrial sector - manufacturing or logistics (these sectors were merged for the purposes of this
contribution) or services; company size according to the number of employees (49 and fewer; 50 and more).
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Figure 1. Division of companies
Source: Authors.

3.2 Data evaluation methods
To calculate the final value of the t-test, it is first necessary to develop auxiliary quantities. The first is the value of
the arithmetic mean [13].
̄ =




∗ ( +  +  + ⋯ +  )

(1)

Where:
x̄ = arithmetic mean
n = number of sample values
x = individual file values
Another indicator is the sample variance [14].
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Where:
s2 = sampling variance
xi = individual values of the file
x̄ = arithmetic mean
The standard deviation can now be calculated [14].
=√



(3)

Where:
σ = standard deviation
s2 = file variance
If all the above-mentioned quantities are known, a one-sample t-test can be calculated.
=

̄  μ


√

(4)

Where:
t = value of one-sample t-test
x̄ = arithmetic mean
μ0 = established null hypothesis
σ = standard deviation
n = number of sample values
Finally, the resulting values of the t-test must be compared with the critical values from the tables available on the
internet.
For the calculations, it is important to mention that the companies answered the questions using a scale of 1-5, where:
1 = 0%; 2 = 25%; 3 = 50%; 4 = 75%; 5 = 100%. The percentage results are rounded to whole percentages.

4 Results
H1: Zero hypothesis: The level of use of motivational factors in both Czech-owned and foreign-owned companies is
75% (comparison).




=




=







̄ =





(7836) = 3.77 = 9 %

(1)

(3755) = 3.87 = 72 %

(1)

∗ ( − 3.77) + ( − 3.77) + ⋯ ( − 3.77) = 1.1

(2)

∗ ( − 3.87) + ( − 3.87) + ⋯ ( − 3.87) = 0.9

(2)







̄ =

. =

 = √1.1 = 1.04

(3)

 = √0.9 = 0.95

(3)

.  
.

. =

√2080 = |−10.09| = 10.09

.  
.

√970 = |−4.26| = 4.26
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(4)

The critical values can be obtained from the table of critical values in [16]. The critical value for both parts of the
formulated hypothesis is 1.96. Both t-test values are greater than the critical value set. As a result, both parts of the
hypothesis can be rejected.
p–value1 = <2.2e-16
p-value2 = 2.684e-05
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Both p-values are clearly lower than 5%, which also confirms the rejection of the hypothesis. The 95% interval for
the first interval is 3.72 - 3.81, while the interval for the second selection is 3.81 - 3.93. The value for 75% (4 points) is
not at this interval; this also confirms the rejection of the hypothesis. The results for both parts of the hypothesis are
illustrated by means of the Gaussian curve (see Figures 2 and 3 below).

Figure 2. Gaussian curve of normal division – H1.1
Source: Authors, [15].

Figure 3. Gaussian curve of normal division – H1.2
Source: Authors, [15].

H2: Zero hypothesis: The level of use of motivational factors in companies operating in the manufacturing or logistics
sector is 75%, and for those operating in the services sector is 75% (comparison).
All the aforementioned calculations were carried out. It was subsequently possible to calculate the relevant t-test.
.  

. =

.

. =

.  
.

√1435 = |−8.09| = 8.09

(4)

√1295 = |−6.54| = 6.54

(4)

The table of critical values for the t-distribution in [16] shows that the critical value for both groups of companies is
1.96. The t-test values are clearly greater than the critical value. As a result, the hypothesis cannot be confirmed at a 95%
significance level. The hypothesis is therefore rejected.
p–value2.1 = 4.663e-15
p-value2.2 = 5.516e-11
The comparison of both p-values confirmed the rejection of this hypothesis. Both p-values are clearly lower than 5%;
the hypothesis is therefore rejected. This statement can be confirmed also by means of a 95% quartile. The quartile for
the first part of the hypothesis, i.e. for those companies in the manufacturing and logistics sectors, is 3.73 - 3.84, and for
the second part of the hypothesis, i.e. for those companies in the services sector, is 3.76 - 3.87. The obtained value (4) is
clearly not in either of the quartiles; rejection of the hypothesis is therefore confirmed.
H3: Zero hypothesis: The level of use of motivational factors in small companies (49 or fewer employees) is 75%, and
in larger companies (50 or more employees) is 75% (comparison).
.  

. =

.

. =

.  


√1275 = |−8.93| = 8.93

(4)

√1776 = |−6.74| = 6.74

(4)

Even in this case, the relevant critical value [16] is 1.96. Both t-test values are clearly higher than the critical value
specified above; it is therefore recommended to reject this hypothesis.
p–value3.1 = <2.2e-16
p-value3.2 = 8.325e-11
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Both p-values are lower than 5%, which confirms the rejection of the hypothesis. The 95% quartile for the first part
of the hypothesis, i.e. for those companies with 49 or fewer employees, is 3.68 - 3.8, and for the second part of the
hypothesis, i.e. for those companies with 50 or more employees, is 3.8 – 3.89. The value of 4 (75%) does not fall within
any of the quartiles; rejection of the hypothesis was therefore correct.
H4: Zero hypothesis: The level of use of motivational factors now and planned in the future is 75% (comparison).
. =

.  
.

. =

√3050 = |−10.83| = 10.83
.  
.

√3050 = 23.67

(4)
(4)

The critical values [16] for both categories are identical - 1.96. Both resulting values of the t-tests are higher than the
critical values; both parts of the hypothesis can therefore be rejected.
p–value4.1 = <2.2e-16
p-value4.2 = <2.2e-16
Both p-values are lower than 5%, which also contributes to the rejection of the hypothesis. This is confirmed by the
analysis of the 95% quartiles. The 95% quartile for the current use of motivational factors is 3.76 - 3.84, while for planned
use in the future is 4.33 - 4.39. The tested value of 4 does not fall within the quartiles; the hypothesis can therefore be
decidedly rejected.

5 Discussion
The results of all hypotheses are presented in Table 1.
Table 1. Summary of results

Hypothesis

t-test values

Critical values

Result

H1

10.09; 4.26

1.96; 1.96

Hypothesis rejected

H2

8.09; 6.54

1.96; 1.96

Hypothesis rejected

H3

8.93; 6.74

1.96; 1.96

Hypothesis rejected

H4

10.83; 23.67

1.96; 1.96

Hypothesis rejected

Source: Authors.
H1: Zero hypothesis: The level of use of motivational factors in both Czech-owned and foreign-owned companies is
75% (comparison).
The first hypothesis examined whether the level of use of motivational factors in companies is affected by the fact
that a company is Czech- or foreign-owned, and whether the level is about 75%. The results show that neither of the parts
of the hypothesis confirm that the level of use of motivational factors is about 75%. Specifically, for Czech-owned this
was about 69, and for foreign-owned companies about 72%. It can therefore be said that although the hypothesis was
rejected, the use of motivational factors is more common in foreign-owned companies; however, the difference is not
significant.
H2: Zero hypothesis: The level of use of motivational factors in companies operating in the manufacturing or logistics
sector is 75%, and for those operating in the services sector is 75% (comparison)
For the verification of the second hypothesis, the companies were divided according to the industrial sector in which
they operate. The first group includes those companies operating in the manufacturing or logistics sectors, the second
group includes those companies operating in the services sector. Moreover, it was examined whether the level of use of
motivational factors is close to 75%. The results indicate that there are no significant differences in the level of use of
motivational factors according to the indicated industrial sectors. The values for both categories was about 70%. The
hypothesis was therefore rejected.
H3: Zero hypothesis: The level of use of motivational factors in small companies (49 or fewer employees) is 75%, and
in larger companies (50 or more employees) is 75% (comparison).
This hypothesis dealt with the influence of the number of employees on the level of use of motivational factors in
companies, specifically that these values achieved 75%. The companies were divided into two categories: companies with
49 or fewer employees; and companies with 50 or more employees. It was found that the values for both categories were
about 70%; the hypothesis was therefore rejected.
H4: Zero hypothesis: The level of use of motivational factors now and planned in the future is 75% (comparison).
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The last formulated hypothesis examined the satisfaction of the companies with their current level of use of
motivational factors, whether they plan to increase or reduce their use thereof, and whether the level of use is close to
75%. The first part of the hypothesis, concerning the current situation, was rejected; it was found that the level of use of
motivational factors in companies is currently about 70%. The second part of the hypothesis was also rejected; however,
in this case, the results indicated a level of 84%. This indicates that the companies are not satisfied with their current level
of use of motivational factors and that they are planning significant improvements for the future.

6 Conclusion
In conclusion, the companies were subject to statistical analysis by means of a one-sample t-test. Firstly, the companies
were divided into several categories according to predetermined criteria, namely: domestic or foreign ownership;
industrial sector - manufacturing or logistics (these sectors were merged for the purposes of this contribution) or services;
company size according to the number of employees (49 and fewer; 50 and more), on the basis of which hypotheses were
subsequently formulated. The fourth hypothesis examined whether there are any differences in the current and planned
level of use motivational factors. Secondly, auxiliary variables were calculated, such as arithmetic mean, variance,
standard deviation, etc., for each hypothesis. Thirdly, specific t-test values were calculated and, on the basis of tables of
critical values, a decision made as to whether to confirm or reject the hypothesis. The decision to reject a hypothesis was
confirmed by means of calculated p-values and 95% quartiles. It was found that the values for the level of use of
motivational factors did not achieve 75%, whereby neither differences in ownership, industrial sector nor company size
proving to have a significant impact on these values. However, the last hypothesis provided interesting results. It was
found that the current level of use of motivational factors in companies is about 70%, with companies appearing to be
dissatisfied with this value and planning significant improvements (up to 84%) for the future.
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