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Introduction

Systematic training of employees is a constantly
repeated cycle that reflects both the specific
requirements of training and development
strategies, as well as the objectives of general
organizational strategy. The main source of the
training and development process efficiency is
its systematic feature in relation to employees
and to owners and customers. Systematic
training consists of four basic stages [2]:
� identification of needs,
� planning and budgeting,
� implementation,
� evaluation of the process effectiveness and

its projection to the next round; so it is
a closed process based on continuous
improvement.
Although it's a cycle of successive stages,

each of them occurs in the system as
a somewhat separate sub-process, which is
independent of the other activities accelerated
by organisational and institutional prerequisites
for the development of employees. It means not
only the existence of a group of employees and
organisational units that participate in the
provision of professional and organisational aspects
of education, training programs and training
facilities, but also creating conditions for continuous
development that places less emphasis on
formal training and emphasising human respon-
sibility for self-education and self-development.
Another source of acceleration is also the fact
that in the process management system of
training and development, the individual
phases are successive, overlap and influence
each other. Parts of the cycle are therefore both
separate and complementary processes, which
together provide a synergistic effect [2].

Education and development of employees
in the traditional sense focus on the formation
of working abilities of a person and that part of
their personality, through which they create
values in order to improve the work perfor-
mance of individuals, to fulfil their individual
goals within their working career and improve
the performance of an organization as a whole.
It serves as a permanent provision of skills that
are needed in the organization for the
performance of existing or future work.

Education is an organized institutionalized
way of learning. Training should be systematic and
it is limited – it has a beginning and an end. [14]

Learning is a more complex concept than
education. It is a process of change that
involves new knowledge and behaviour. Unlike
education, learning takes place spontaneously.
[14], [20]

Armstrong [2], [1] says that corporate
training core goals are especially to increase
the performance of permanent staff and
development of skills, to be able to perform new
tasks by the newly recruited staff as soon as
possible and at minimal cost. He sees corporate
education as an investment in people, which
should return to the company. With the onset of
the economic crisis in late 2008, many
companies in the Czech Republic decided to
cut down on expenses for employees –
whether they were labour costs, in which
reduction led to redundancies or to reduce
spending on the training of employees.

The purpose of education is to promote
competitiveness and a greater flexibility of
workers in a rapidly changing environment.
Companies that have an established system of
education, have more educated employees who
are more productive and a better understanding
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of their work, and they are also able to adapt
quickly to changes and new technology, which
gives them a significant competitive advantage.
[14], [20]

Results of the survey of the Czech Statistical
Office (CSO) titled Further Training of Employees
in Enterprises in the Czech Republic in 2010
showed, that even during a financial crisis,
about three-quarters of companies were trying
to find ways of not restricting their employees in
their continuing education and training. Mostly
businesses with over 500 employees invested
in the training [13], [17]

In the Czech Republic as well as in the
European Union there are programs encouraging
companies to educate employees. For example
one of them is "Educate yourself for growth".
850 million Czech crowns is available for this
program from the European Social Fund and
the Czech state budget, intended for
companies hiring new employees or current
employees teaching the new employees. In the
case of obtaining a grant, a company is
reimbursed for the course as well as for the
wage of the employee. With these programs, in
times of crisis the companies may educate their
key employees as well as others in a limited
way. The issue of the program is the high
administrative burden, which means high costs
for preparing the grant application in smaller
companies without the sufficient knowledge of
staff in the human resources department, if
there is any. [4]

However, despite this support, in smaller
and medium-sized companies spending on
staff training is reducing. The economic crisis is
taking longer than expected and companies
can no longer afford staff training as before.
There had to be a reduction of education, and
now training mainly involve workers who are
needed for a company. The world is constantly
evolving and changing, more new technology is
coming on the market, including the field of
education. One possibility is the introduction of
e-learning in corporate training.

Kopecky [16] defines e-learning in
a broader sense as the application of new
multimedia technologies and Internet in education
to improve its quality by enhancing the access
to resources, services, information exchange
and co-operation, in the narrower sense 
e-learning is seen especially as education,
which is supported by modern technologies

and is implemented through computer networks
– especially Internet and Intranet. E-learning
cannot replace all forms of learning, but it can
significantly streamline the education system.
The original reason for organizations to
implement e-learning was mainly to reduce
costs, but today it is clear that e-learning has
many other advantages, such as time
independence and individual learning, in the
case of well-developed courses it also ensures
high level of transmitted knowledge, standar-
dized knowledge (everyone can get the same
information, it is possibly to customize courses),
student assessment with the same rules, the
possibility in a short time to educate a large
number of people, and many others.

The introduction part presents certain
solutions for the implementation of the case
study, the fundamental part of this paper is
dedicated to the case study that addresses the
issue of the effectiveness of e-learning
compared to traditional teaching. A pedagogical
experiment was chosen as the main research
method to compare the effectiveness. Based
on the results, the conclusions are further
discussed and the research directions are
proposed.

1. E-learning and Its Effectiveness
In connection with the rapid progress in infor-
mation technology over the past two decades,
online education dramatically increases and 
e-learning thus affected many areas, including
management training. There are many 
e-learning programs and e-learning incorporated
to the conventional teaching methods. This
trend was inevitable, since the popularity of
online communication and social networking
has been a phenomenon in recent years.

In addition, Schweizer [27] says that 
e-learning is replacing face-to-face classroom
instruction in a growing number of businesses,
but what is the prospect for the continued
proliferation of e-learning in business? On the
one hand, the quality of instruction, the
costeffectiveness of new technology, a suppor-
tive e-learning educational culture, an expansion
of the Internet, an increase in online courses,
shorter business cycles, mergers, and increa-
sing competition encourage business use of 
e-learning. On the other hand, employee reticence
in using learning technologies, insufficient
corporate investment, a lack of business-
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relevant university courses, narrow bandwidth,
and the Internet access issues are constricting
the business use of these technologies.

Nevertheless, the beneficial effects of
learners interacting in online programmes have
been widely reported [7]. Indeed, online
discussion is argued to promote student-
centred learning. It is therefore reasonable to
suggest that the benefits of online discussion
should translate into improved student perfor-
mance. The current study examined the
frequency of online interaction of 122 undergra-
duates and compared this with their grades at
the end of the year. The findings revealed that
greater online interaction did not lead to
a significantly higher performance for students
achieving passing grades; however, students
who failed in their courses tended to interact
less frequently [7].

Furthermore, Ladyshewsky [18] explains:
“The use of information technology in higher
education has increased significantly over the
years. There is a paucity of controlled research
which examines differences in electronic
learning (EL) and face to face (F2F) learning.
This study examined student (n = 1401)
performance (final grade) in nine units offered
in both F2F and EL mode over the course of
two years. The effect of age and gender was
also considered. Students, on average, did
better in the EL mode although at the individual
unit level there were minimal if any significant
differences. Age and gender did not appear to
moderate performance in any way except for
those students under 33 who did better, on
average, in the EL mode.“

Several studies have been also conducted
in relation to dropouts from on-campus and
distance education courses [19]. However, no
clear definition of dropout from academic
courses was provided. Consequently, this study
proposes a clear and precise definition of
dropout from academic courses in the context
of e-learning courses. Additionally, it is docu-
mented in literature [19] that students attending
e-learning courses dropout at substantially
higher rates than their counterparts in on-
campus courses. Little attention has been
given to the key factors associated with such
substantial difference. This study explores two
main constructs: (1) academic locus of control;
and, (2) students’ satisfaction with e-learning.
Results show that students’ satisfaction with 

e-learning is a key indicator in students’
decision to dropout from e-learning courses.
Moreover, dropout students (non-completers)
reported to have significantly lower satisfaction
with e-learning than students who successfully
completed (completers or persistent students)
the same e-learning courses. Additionally,
results of this study show that the academic
locus of control appears to have no impact on
students’ decision to drop from e-learning
courses [19].

Of course, there is also a significant group
of opponents who argue that the evidence for
e-learning is inconclusive [26].

The results of most studies suggest that
there is no statistically significant difference in
the results of students studying in the form of 
e-learning and traditional way of learning. [1], [5],
[11], [15], [21], [32], [33]. The comments across
the thematic areas (information technology,
management, marketing, languages, etc.)
uneven, but comprehensive overview of the 
e-learning research concluded that the results
of students studying in the form of e-learning or
traditional learning are not significantly different,
there is no statistically significant difference [24].

This conclusion is a base for further
construction and presentation of the case study
which shall test the hypothesis H: Students
achieve a comparable level of proficiency in
ICT of the supported learning in comparison
with face-to-face manner in basic management
skills.

2. Use Case – A Comparison of the
Effectiveness of E-learning and
Traditional Teaching (Pedagogical
Experiment Results)

As stated in the previous chapter, companies
try to keep corporate training in hard and soft
skills; education in management should be part
of education in every organization. Selection of
an appropriate form of education should be
based on the BI system and should combine
the two basic breakdowns of the educational
process: regulated – unregulated and working
– non-working, thus we can get six possible
forms of education [2]:
1. Regulated training of work performance in

a workplace (the so-called informal education).
2. Regulated training outside of work

performance in a workplace (the so-called
formal education).
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3. Regulated training off the site of the
employer (the so-called institutionalized
education).

4. Unregulated training of work performance
in a workplace (the so-called informal
education).

5. Unregulated training outside of work
performance in a workplace (the so-called
interpersonal education).

6. Unregulated training off the site of the
employer (the so-called lifelong self-
education).

E-learning (m-learning) [12], [23], [25], [21]
can be used for all six possible forms of
education. The following section is therefore
devoted to comparison of the effectiveness of
e-learning and traditional teaching in the
acquisition of basic management skills. This
pedagogical experiment was carried out under
the GACR 406/09/0669 project called "Eva-
luation of the benefits of modern technology in
the process of formation and development of
competencies of university students", which
inter alia aim was to evaluate the effectiveness
of e-learning.

2.1 The Object of the Pedagogical
Experiment

The research objective was to verify whether
the appropriate use of e-learning leads to
a comparable performance of students in the
area of cognitive learning.

The object of the research can be
characterized as follows:
1. Educational process in course of the

Principles of Management.
2. University students (Faculty of Informatics

and Management, University of Hradec
Kralove) participating in the course of the
Principles of Management.

The research subject is students' perfor-
mance achieved in the experimental group in
the cognitive area and its comparison with the
performance of students achieved by traditional
full-time education in course of the Principles of
Management.

At first glance it may seem that students
and employees are two groups which are
difficult to compare. For the purposes of our
experiment, i.e. verifying comparability of the
effectiveness of e-learning and traditional

teaching, the difference is irrelevant. Corporate
education also involve various employees
(differences in age, education, experience,
etc.) [10]. The main hypothesis is:

H: Students reach higher level of
knowledge in the ICT-supported instruction in
comparison to the face-to-face way.

2.2 The Research Methodology and
Organization

The research used the following methods [9]:
� experiment – the main method,
� educational tests – the hypothesis

verification,
� interview (to a limited extent),
� observation (to a limited extent),
� statistical methods of processing the results

of the research.
A suitable method for comparing the

effectiveness of two different systems of
teaching is a pedagogical experiment.

One of the important conditions in the orga-
nization of the experiment is that the experi-
mental and control group are the most equal.
The experimental group is a group of subjects,
in which the experimental change was applied,
in our case it is a group of students in which
they use e-learning for education. The control
group is a group of subjects, in which there is
no experimental change, in our case the
students who use traditional methods of
education (full-time education).

The experimental method uses a special
term to describe the experimental change – the
independent variable. In our educational
research the independent variable is the use of
e-learning. The dependent variable in the
experiment was the performance of students –
memory, understanding and application of new
knowledge.

The research used an experimental plan
using pre-test and post-test.

When evaluating the effectiveness of
education, didactic tests are used that will play
an important role here. Entrance test (pre-test)
will verify that the initial knowledge is same in
both groups. Output test No. 1 (post-test1) will
measure, whether the experimental change –
e-learning – influenced students' knowledge
compared to traditional teaching. Output test
No. 2 (post-test2) will test the permanence of
knowledge. All educational tests that have
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been used in the research, were designated for
the measurement of educational process
outcomes in cognitive learning. Creation of the
tasks in didactic test was based on clearly
defined objectives and curriculum analysis.

Individual tasks were defined based on the
taxonomy of educational objectives of
Tollingerova [33] – the first three categories
were used:
1. Tasks requiring a commemorative

reproduction of knowledge.
2. Tasks requiring simple mental skills with

knowledge.
3. Tasks requiring complex mental skills with

knowledge.
Number of tasks in the thematic units was

set in proportion to the number of hours that are
devoted to the interpretation of individual topics.

The pre-test contained 8 tasks, the post-
test contained 12. To determine the reliability of
tests they are not high numbers, but the
reliability value of the pre-test reached 0.6008;
the post-test reliability value was 0.672. Test
reliability was set by the Kuder-Richardson
formula.

2.3 Organization of the Study
In the case of "traditional" teaching the students
had the opportunity to attend lectures and
seminars. While attendance at lectures was not
mandatory, attendance at seminars was recorded
and was one of the conditions for gaining credit.
The lectures presented successively different
thematic units. Verbal presentation of topics
was supplemented with PowerPoint presen-
tations. Within seminars the students had to
solve various sub-tasks and case studies, and
had to prepare a seminar paper (SWOT analysis
of the selected product, company, service, etc.)
To obtain the credit they also had to write a mid-
term test (minimum 7 points out of 14).

The "experimental" teaching used the so-
called e-subject of the POM1 within the virtual
study environment of OLIVA. The basis of the
virtual study environment consists of LMS
(Learning Management System), WebCT, in
which each e-subjects are operated. Students
included in the control group did not have
access to the e-subject of the POM1 during the
semester or prior to the test. For students of the
experimental group there was no scheduled
lecture or seminar, instead that they had study
supports available of the e-subject of the

POM1. All communication with a teacher took
place only in the WebCT environment.
Students had to solve sub-tasks and case
studies independently, the selected tasks were
mandatory, so the students had to develop and
submit them to the teacher. The course
completion was linked to the development and
delivery of 8 mandatory sub-tasks and passing
the final test.

2.4 Selection of the Research
Sample

In usual school practice, totally random selection
for experimental research is impossible.

Available selection was used to select 
the research sample, so of course it is not
possible to generalize the results and state that
this applies in every area, with any participant,
etc.

The research sample consisted of university
students (University of Hradec Kralove, Faculty
of Informatics and Management), who
participated in the Principles of Management
course in the academic year 2009/10 and
2010/2011.

The experimental and control group was
created with random selection. The number of
participants in the experiment is shown in the
following table (Table 1). In some cases, the
number is lower in the post-test than in the pre-
test, because not all participants completed the
course.

Tab. 1: 
The number of participants in 
educational experiment

Pre-test Post-test

E C E C

Year 1 35 37 32 34

Year 2 44 39 44 39

Total 79 76 76 73
Source: custom processing. Legend: 

The experimental group – E, the Control group – C.

2.5 Analysis of the Research
Results

Input knowledge test – pre-test – was created
in order to determine the input level of
knowledge before the experimental exposure.
Due to the fact that the course Principles of
Management course is not attached to another
course, the test included questions concerning
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the substance of the Principles of Mana-
gement. The pre-test was necessary to verify
that the input knowledge of students is equal,
otherwise it wouldn’t have much point to
implement the pedagogical experiment.

At the end of the experiment the participants
passed the test of output knowledge – post-test
– it was created in order to determine the
output level of knowledge after experimental
exposure. After three months, the post-test was
repeated to confirm the permanence of knowledge.
Using the statistical program of NCSS2007, by
Student t-test and non-parametric Mann-
Whitney's test (due to not completely clear
normal distribution) analysis of variance at the
significance level of 0.05 was conducted for
checking the statistical equivalence of the
sample in indicators of the pre-test, post-test1
and post-test2 results. The results are shown in
the following two tables and charts (Tables 2
and 3, Fig. 1 and 2).

The objective of this test was to verify the
following hypothesis:

“There is no statistically significant
difference in test scores in experimental and
control groups.”

Tab. 2: Results overview – year 1

Norm t Z H0

Pre-test C N
-1.2858 -1.3474

It is 

Pre-test E N accepted

Post-test C N
-0.2314 -0.1078

It is 

Post-test E NZ accepted

Post-test2 C NZ
-0.2576 0.0974

It is 

Post-test2 E NZ accepted
Source: custom processing. Legend: The experimental

group – E, the Control group – C, Norm (test of
normality): N (normal distribution), NZ (cannot be

rejected), Z (rejected), t (t-test) and Z (Z-test)

Tab. 3: Results overview – year 2

Norm t Z H0

Pre-test C N
0.6438 -0.4969

It is 

Pre-test E N accepted

Post-test C NZ
0.2722 -0.2303

It is 

Post-test E N accepted

Post-test2 C N
0.0640 0.0328

It is 

Post-test2 E N accepted
Source: custom processing. Legend: The experimental

group – E, the Control group – C, Norm (test of
normality): N (normal distribution), NZ (cannot be

rejected), Z (rejected), t (t-test) and Z (Z-test)

Fig. 1: Performance of students in the pre-test and post-test1 – year 1

Source: custom processing
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Table critical value of the test criteria is 
Tcrit = 1.9866.

All calculated values of the test criteria
Tcalcul were lower than the critical value.

(................ = Tvypoã ≤ Tkrit = 1,9866).

The null hypothesis is therefore accepted,
in post-test1 and post-test2 there was no
statistically significant difference between the
performance of students enrolled in the control
and experimental groups.

The validity of the null hypothesis is confirmed
by the non-parametric Mann- Whitney's test.

This result concludes that the main hypothesis
Students reach higher level of knowledge in the
ICT-supported instruction in comparison to the
face-to-face way was rejected.

The hypothesis of "The students in the
experimental group will achieve a comparable
performance in cognitive learning at the end of
the experimental teaching as the students
taught by traditional full-time teaching“ is true.

3. Summary of the Results
One of the most important aspects of e-learning
introduction into the company training system is

its efficiency. Exploitation of e-learning is not
possible in all cases – it must be considered carefully
if the given task is to be trained by e-learning.

Based on the conducted experiment, we
can state that training in basic managerial skills
with the help of e-learning is same efficient as
traditional education methods. These findings
are important when deciding about the
implementation of this tool in company training.
Similar educational experiment was conducted
in other areas such as database systems or
professional English and ·imonová [30], [31],
[31] confirms these results.

However, all competencies are not obtainable
when using this method – when implementing
e-learning, it is important to assess all these
cases individually.

From these results it is clear that education
through E-learning is comparable to that of
traditional teaching. It does not replace all forms
of learning, but it can significantly streamline
the education system. The original reason for
organizations to implement e-learning was
mainly cost reduction, but today it is clear that
e-learning has many other benefits. Implemen-
tation of e-learning has many positive facts
such as [8], [9], [22]:

Fig. 2: Performance of students in the pre-test and post-test1 – year 2

Source: custom processing. Legend: The first chart shows the pre-test (experimental versus control group), the
second chart shows the post-test (experimental versus control group).
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� time independence and individual study,
� possible reduction of costs compared to

traditional education,
� in the case of well-made courses, it ensures

a high level of transmitted knowledge,
� standardized knowledge (everyone receives

the same information),
� assessment of students according to the

same rules,
� possibility to educate large number of

people in a brief moment,
� courses can be made in an interesting and

entertaining way that will appeal to more
students, etc.
On the other hand, it is obviously necessary

to mention the possible negatives and barriers to
the introduction of this form of learning, such as
[22]:
� not appropriate for anybody (requires

computer literacy),
� impersonal education,
� problems with the motivation of participants,
� knowledge is served in one way, which may

be unsuitable for some people,
� it is necessary to have the necessary

technical equipment (ICT technology) and
others.

4. Research Limitations and Areas
for Further Research

Based on the experiment, we can conclude that
training in basic management skills through 
e-learning in the context of the studied sample
is as equally effective as traditional training.
This finding is important when deciding on the
implementation of this tool in corporate
education in this area.

At first glance it may seem that students and
employees are two groups which are difficult to
compare. For the purposes of our experiment,
i.e. verifying comparability of the effectiveness
of e-learning and traditional teaching, the
difference is irrelevant. Corporate education
also involve various employees (differences in
age, education, experience, etc.)

In any case it can not be generally stated
that e-learning is always and under all circumstances
the same or equally effective as traditional teaching.
It is very specific and it is always necessary to
consider the circumstances completely individually.
What we want to teach is important, what skills
and knowledge the participants shall obtain,
who the participants are, etc.

The issue certainly has potential for further
exploration; there are many areas for further
researches. One of the directions is a deeper
examination of the same facts (comparing the
effectiveness of e-learning and traditional
training) under different conditions, such as in
corporate training and further analyze the
factors that are critical when considering the
introduction of e-learning. Another area is the
use of ICT technologies even further, such as
the use of social media.

Conclusion

Classic school education in lifelong learning
terminology is referred to as formal education,
which can be characterized by longer duration
and higher requirements for participants involvement.
Informal education is different. Organized and
institutionalized educational activities are used
the form of courses, training courses, private
lessons, workshops or seminars. In 2011, in the
Czech Republic nearly a third (32%) of people
between 18 and 69 years participated in at
least one such activity. [6]

Employers usually support formal and
informal learning, participation of an employer
may take the form of direct financing or releasing
employees within their working hours. Within the
information system it is possible to monitor and
gather information on education processes and
then use them for not only assessing the
effectiveness of education, but also to identify the
needs of further training, selection of the form of
education and to plan the whole process. [3]

The decision-making process regarding the
implementation of e-learning into corporate education
system is a very complex procedure that is
divided into several separate decision issues,
which are very important, when in fact a breach
of one of these conditions may result in a negative
opinion towards to introduction of e-learning.

Before incorporating e-learning in the
process of education it is necessary to consider
in particular these aspects [28], [29]:
� content of the course – the appropriateness

of education of the given matter through 
e-learning (efficiency);

� assumptions of the educational institution –
ICT facilities, staffing;

� assumptions of students – ICT literacy,
access to ICT;

� and finally, the ECONOMIC ASPECTS.
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Such information can also be obtained on
the processes of learning and use them to
assess the effectiveness of education as well
as to identify the needs for further training,
selecting the forms of education and to plan the
whole process of education. In the process of
training we obtain a lot of data and reports,
mostly in e-learning. With the help of Business
Intelligence tools the process of education can
be even more efficient. It is possible to analyze,
measure, assess and evaluate the performance
of the trained participants and operationally
modify the training materials according the
current needs. As a consequence, we can
observe and analyze the interaction of the
trainees with the e-learning environment. They
can also help with the training content assessment
and its efficiency in the educational process.

The future of corporate training can be
expected in the technology-supported network
systems, in the case of those educational
programs for which there is high social
demand. However, among the indisputable
advantages they are also some drawbacks,
which must not be neglected in both the
creators of e-learning products and consumers.

This paper was supported by GACR
406/09/0669 "Evaluation of the benefits of
modern technology in the process of formation
and development of competencies of university
students” and Grant Agency of Excellence,
University of Hradec Kralove, Faculty of
Informatics and Management, No. 2013.
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Abstract

EFFECTIVENESS OF USING E-LEARNING FOR BUSINESS DISCIPLINES: 
THE CASE OF INTRODUCTORY MANAGEMENT COURSE
Hana Mohelská, Marcela Sokolová

Education and development of employees in the traditional sense focus on the formation of working
abilities of a person and that part of their personality, through which they create values in order to
improve the work performance of individuals, to fulfil their individual goals within their working
career and improve the performance of an organization as a whole. The purpose of education is to
promote competitiveness and a greater flexibility of workers in a rapidly changing environment.
Organizations must therefore use all available methods of education appropriately combined, and
to set the whole process of education to be not only effective, but also financially acceptable. The
economic crisis is taking longer than expected and companies can no longer afford staff training
as before. One possibility is the introduction of e-learning in corporate training.

The paper describes the various forms of education and based on the results of custom
research (experiment) it compares the effectiveness of e-learning and traditional learning.

Based on the conducted experiment, we can state that training in basic managerial skills with
the help of e-learning is same efficient as traditional education methods.

On the basis of the facts it certainly cannot be clearly stated that each organization (educational
institution, business) shall introduce e-learning into the education system of their employees. It is
necessary to access each organization individually. There are mentioned criteria and tools that can
help you decide. There are also other possible research directions discussed.
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