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ABSTRACT

The paper deals with online course delivery in higher education courses in Kazakhstan.
The aim of the paper is to verify whether or not the assessment of students’ responses
to questions during online lessons may lead to improvement of quality of students’
knowledge and higher participation in online lessons. Survey among 165 students from
10 specialties at Pavlodar State University named after S.Toraigyrov was conducted in
academic year 2014/2015. By examining basic characteristics of dispersion, the online
courses with immediate evaluation attracted more students than courses without evaluation.
Additionally, the evaluation has significantly and positively affected participation of
students in online courses.

KEYWORDS

Assessment tool, distance learning, education, e-journal, LMS, offline, online

INTRODUCTION

With the introduction of information network technologies in the theory and practice
of traditional education of high school in Kazakhstan, distance learning technology is
being gradually introduced. One of the tasks of Kazakhstan in the field of education, 10
years ago, was entering into the worldwide educational area. In this regard, Kazakhstan
began to intensively introduce new technologies in education. Ministry of Education and
Science in Republic of Kazakhstan (2006) issued an order “The rules of the organization
of distance learning in institutions giving higher professional education, additional
vocational education of the Republic of Kazakhstan” about approving the Rules of the
organization of distance education in the institutions giving higher professional education,
additional vocational education of the Republic of Kazakhstan. This document discloses
the concept of distance learning forms such as video lectures, television lectures; radio
lectures; multimedia lectures; video conferencing; teleconference; independent work of
students on electronic textbooks (e-books, multimedia tutorials, trainers, information and
referral system), virtual laboratory workshops (simulations); computer testing systems;
consultations through forums, chat rooms and e-mail.

Having some difficulties in the organization of distance learning such as a separate form of
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education in 2009, the Ministry of Education and Science of the Republic of Kazakhstan
(2009) is developing State Educational Standard of the Republic of Kazakhstan 5.03.004-
2009 “Organization of learning for distance educational technologies”, here distance
learning is applied in all forms of education (full-time and part-time), as a new learning
technology.

On March 11, 2010 Kazakhstan became a member of the Bologna process and a full
member of the European Higher Education Area. Regarding the requirements of the
Bologna process some additional changes are being made in distance education technology,
and in 2012 the Ministry of Education and Science developed new rules of organization
of educational process on distance educational technologies. This document amplified
requirements for the application of distant learning technologies in higher education.

The joining of Kazakhstan to the Bologna process allowed Kazakhstan to adhere to
educational programs, curricula, academic mobility of students and teachers, to maintain
convertibility of national diplomas in the European region and to enable the right of
the graduates to work in any country. An important role in this is distance learning in
connection with the employment of students, as well as taking into account large area of
the country, applicants to the university have the opportunity to reduce material, travel and
time (Nurmukhametov et al, 2015). According to the Regulations of educational process
organization by distant educational technology by the Ministry of Education and Science
of Republic of Kazakhstan (2015) the categories of students used distance education
technologies including students with a college diploma, students enrolled in the academic
mobility and those who serve in the army and people with disabilities, respectively, there
is no age limit for distance learning.

Online Distance Learning is a broad and interdisciplinary field of research (Zawacki-
Richter and Anderson, 2014) that includes online learning, distance learning and e-learning
(Moore et al, 2011). Based on the international Delphi study, three broad categories of
research were described (Zawacki-Richter et al, 2009): macro-level (distance education
systems and theories), meso-level (management, organization, and technology), micro-
level (teaching and learning in distance education). This paper deals rather with micro-
level aspects of the online distance learning in higher education in Kazakhstan.

One of the type of exercises used in distance learning classes are online sessions; it can
be a lecture or consultation on the covered subjects. Online activity should not differ
from usual lesson, that is, the sequence of presenting material by teacher, presentations
of participants, surveys of teacher, questions and answers should be the same. Virtual
classrooms replace the usual classroom of high school, but with the difference that
students and teachers are distant from each other. Using special web technology helps
them to communicate in real time. Accordingly, the communication is in the synchronous
mode of a live broadcast.

Like in any other traditional lesson, an online lesson includes monitoring of students’
knowledge (Milevich, 2009). They differ in purpose, the time of implementation, applied
tools and techniques. Types of control are of not equal value in terms of objectivity,
checking the depth of mastering the studies, and the psychological and educational
significance.

Every teacher can choose any methods of assessment at online lessons. There are many
methods of assessment as at traditional lessons and at online lessons methods such as
observation of a student’s learning process, oral and writing quiz, assessments, essays,
tests, self-control, mutual control, portfolio which are applicable for online lessons Robles
& Braathen (2002). However, assessment in the form of grading and certification is no
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longer sufficient. Assessment should be linked with learning and skill development of the
students (Chaudhary, 2013).

Inaccordance with terms of Bologna Declaration in Kazakhstan, all educational institutions
for evaluation of knowledge use the module-rating system of assessment, which implies
100-point scale grading. Maximum number of points that student can receive for
academic achievements in the process of modules’ content learning is 100 points. At the
same time the student’s knowledge of a module content is valued based on scores obtained
for all kinds of activities carried out, taking into the account respective coefficients. For
example, it takes into account the scores in the tests, performance in writing essays or
control works, in laboratory work, case studies, etc. Intensive modernization of traditional
education came with the introduction of distance learning technologies in training.
Despite the implementation of online distant learning and its growth in Kazakhstan,
certain challenges and issues has not been fully examined yet. Further studies show that
motivation of distant online learners is rather a weak point of distant online learning
performance. Some studies have shown that it is not just internal motivation, but a complex
of conditions that drive students to learn in online distance learning courses (Hartnett et al,
2011). Procrastination (Michinov, 2011) and retention of online students is another issue
that affects online course delivery and results. Using appropriate technologies, providing
feedback and knowing the online learner are success factors to high retention and relevant
outcomes (Mitchell, 2015). Nowadays, students positively receive online communication
in online distance learning (Aydin, 2012).

The aim of the paper is to verify whether or not the assessment of students’ responses
to questions during online lessons may lead to improvement of quality of students’
knowledge and higher participation in online lessons.

MATERIALS AND METHODS

One of the requirements of Regulations of the learning process organization in distance
educational technologies in Kazakhstan is the availability of the network management
system of education (Nurmukhametov et al, 2015). Baizyldayeva et al (2013) provided
overview of widespread network technologies used in distant education in Kazakhstan.
Every high education institution which applies distance learning technologies in education
has its own educational portal. On the basis of this portal they have formed subsystems
for the application of distance technologies identifying a student who has full educational
content in online and offline regime, testing a program and feedback with a student.

At Pavlodar State University (PSU) named after S.Toraigyrov, its own system of distance
learning was developed and implemented on the basis of university portal (Akanova,
2013). In the the system, modules for both offline and online lessons are used. In offline
classes, all kinds of knowledge evaluation are used in accordance with the type of work
(for example, grades for the tests, for the performance of writing essay or control work,
for the performance of laboratory work, and case studies are taken into account, etc.) In
this case, we used all of the five categories proposed by Kearns (2012) such as written
assignments; online discussions; field; quizzes and exams. Presentation but online lessons
were taught in the form of consultations and were not evaluated. In the online lessons,
students discuss with the teacher covered subjects.

During that time the system of distance learning at PSU had not introduced the assessment
of online courses, which led to the decrease in students’ attendance in online sessions and
deterioration of quality of students’ knowledge. Hence it brought the issue of assessment
of students’ knowledge in online courses and the development of electronic register to put
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down students’ mark in real time and automatically transfer them to the teacher’s register.
Technical implementation of distance learning technologies is a rather complex software
and hardware system, and basically it is built on the basis of the portal scheme (Figure 1).

Personal Area

" Offline (Case) r_
_p‘ Online (OpenMeetings) F

Figure 1: Arrangement of the journal on portal (self-authored)

Portal of university

Organization of educational process for distance educational technologies at PSU is based
on the educational portal of the university (www.psu.kz). On the basis of the educational
portal “Automated system of university management”, distance learning management
system (LMS) has been developed, including online and offline modes of interaction
between students and teacher. The educational portal was formed by group of university
programmers and the head of Department academic questions, subsystem for distant
education was formed by group of programmers and the head of department of distant
education and IT promotion (Akanova et al, 2013).

A planning schedule was designed according to the working curriculum, which distributes
the time for online training groups that use distance educational technologies. Offline
and online lessons are organized by using modules of distance educational technologies
application in the educational process: online lessons, electronic methodical complex
of disciplines (cases), file sharing, chat, etc. To implement online training, free access
program Apache OpenMeetings was applied. The module of register for students’
assessments is located in the teacher’s dashboard, which is interconnected with the
register for online courses. Electronic register for online courses works only in real time
mode, which lets marks being automatically transfered to the electronic register of teacher
in the dashboard. Considering the aim of the study we have electronic register in real time
mode and students’ knowledge assessment.

Thus an e-journal was developed so that the teacher would not use the paper journal
during the online sessions, and it can be easily integrated into any available webinar.
Indeed, it is easier to take notes without taking the fingers off the keyboard during the
online seminar at the computer. Teacher can grade each issue separately. Then, the
program itself calculates the average score as a percentage. The application takes off the
burden of unnecessary calculations from teachers.

The functions that the program performs are such as:

1. The program is connected with the university’s journal of distance learning system
through which students are identified and therefore in the list of students appear only
those who are in the online class.

2. In the opposite side of each student’s column there is the column for grades.

3. The program finds the correct answers and displays average rating percentage.
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4. The program may be placed on the desktop of the teacher, which can be seen by
students in the program Apache OpenMeetings.

5. In the module Journal (see Figure 2), the teacher can also choose the number of
questions that will be used during the lesson.

Figure 2: The module Journal for grading students’ knowledge

Hence, to achieve the aim there are questions occurred: Is the students’ knowledge
assessment needed? Is the electronic register in real time needed? The purpose of these
questions was to identify differences in the quality of knowledge on online courses with
and without evaluation. For the beginning the survey with a sample of students was held,
which included questions such as: Would you attend to online lessons? Would you like
to get marks for each question asked? Would you like to get the mark on online courses?
Considering the results of the survey, an observation of online lessons with and without
evaluation was made afterwards. This methodology should help to verify the hypothesis
that the assessment of online lessons provides improvement of quality of students’
knowledge and participation.

RESULTS

The research was held in 2014-2015 academic year. 225 students from 9 specialties
participated in the experiment. In the first semester 125 students from specialties Special
Information Systems, Computer Science, Electric Power Industry, Rights, Accounting
and Auditing participated in the experiment. Such courses as Database system, Operating
Systems, Criminal Law, Theory of Electrical Engineering, work in the sphere of 1 C
were taken for observation. In the second semester 125 students majoring in Computer
Science, Law, Accounting and Audit participated in the experiment, and for observation
were taken following courses: Object-oriented programming with programming in C #,
Programming Technology, Civil Law, Physics 1, Microeconomics. The complexity of the
disciplines in this experiment and features of specialties has not played the main role.

Each participant group contained 25 students. During the observation of first semester,
where online classes were conducted without evaluation, average attendance to all
courses amounted 32% (Survey), 36% (Discussion), 32% (Report) from general quantity
of students of the group. For example, general quantity of students is 25, 8 students out
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of 25 attended the lessons (Table 1). From Table 1 occurs a question: Why the practical
and individual works were done by 64-68% of students? By the results of research of
first semester 66.5% out of 25 students attended 15 lessons (each three credit course has
15 lessons) more than once and could accomplish the tasks (Table 1). By the results of
observation of second semester, where online lessons were conducted with evaluation,
the attendance of students increased to 76% (Survey), 80% (Discussion), 88% (Report).
The grades of the students were put into electronic register, respectively, we could observe
students actively participating during the online lessons, it raised the attendance and small
part of them not only took part in it, e.g. out of 19 attendants 16 were evaluated, therefore
only 3 students were passive. Among the evaluated students we choose the students with
grades ‘excellent’ and ‘good’ for evaluating the quality of training. They are 15 out of
16 students (Survey), 16 out of 18 students (Discussion), 17 out of 19 students (Report).
On average the percentage of the quality of knowledge during the use of online lessons
evaluation was equal to 92.25%, and respectively practical and individual works were
done up to 92.11%. It shows the increasing of knowledge quality comparing to the first
semester’s 28.5% (92,11 - 63,61) (Table 1).

Online Offline
Types of classes Task for Task for
Survey Discussion | Report practical | individual
work work
Ist semester | QUAnHY Of | g 300 9/36% 8/32% | 16/64% 17/68%
Discipline Nel participants
- Evaluation - - - 16/10 17/11
Knowledge - . - 62,5% 64,71
quality
2nd semester | QAR OF |0 60, 20/80% | 20/80% | 22/88% | 23/92%
Discipline Nel participants
“" | Evaluation | 16/15 18/16 17/16 19/17 19/18
Knowledge 93,75% 88,89% | 94,12% | 89,47% | 94,74%
quality

Table 1: Database of evaluation, 2015 (own calculation)

Studies have shown that students, who are motivated by assessment, attend online lessons
more frequently than they used to attend before. Thus, visiting the online class, they get
theoretical knowledge, discuss the topic and get the teacher advice. The knowledge they
can use during the execution of practical and independent work that contributes to the
proper performance of tasks in the offline training.

Applying the method of observation, we investigated and found that the use of online
lesson evaluation and use of electronic register have a significant impact on improving the
quality of students’ knowledge (Table 1).

As the result of the observations, students are well-trained and active in the graded online
lessons with provided questions and tasks for studying the subject; otherwise, they have
passive attendance, poor preparation for the online lessons. To obtain empirical data,
students of all courses was involved.

In the result of ANOVA analysis we get significant difference between the groups, i.e. by
ANOVA calculating we obtained the difference in 0.5, which proves that hypothesis about
evaluating online lessons has essential impact and leads to positive results (Table 2).
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Quantity of Quantity of Average of
Criteria observations participants attendants ANOVA
Online lessons with evaluation 15 lessons 125 18 0,70
Online lessons without evaluation 15 lessons 125 8,73 1,20

Table 2: ANOVA, 2015 (own calculation)

This experiment proves that the use of evaluation of students’ knowledge and application
of the electronic register contribute to the quality of students’ knowledge.

The problem of distance learning is that distance learning offers different modules for use
in offline sessions, but do not offer online training modules (most online lessons use a link
to webinars). This raises the question of research and development of distance learning
system with the inclusion of different types of training: online with the register, online
without register, offline with the register and online without register.

DiscussioN

Similar study was done among 351 higher education students in Croatia and showed
that students’ learning strategies can be positively influenced by announcement of
online assessment can positively impact both formal and perceived levels of success in
achieving the desired learning goals (Zlatovi¢ et al, 2015). Online communication was
also positively perceived by majority of higher education students in Turkey (Aydin,
2012). Despite providing just a minimalistic form of interactivity (Open Meeting) and
feedback (instantaneous evaluation of answers), students experienced higher satisfaction
with courses delivery. Courses and programs that are more interactive and incorporate the
use of multimedia are perceived as more helpful by students (Boling et al, 2012).

Unlike other applications and systems, the program considered in this paper enables
students and teachers work in both online and the offline modes, which is not provided by
many other programs such as Moodle or Blackboard (Nozawa, 2011). It can also be used
for online training as well as grading students’ knowledge in all areas of IT specialties
while it promptly issues the results of works for students and teachers.

The program Moodle is designed to deliver content unlike the distance learning system that
is used at PSU. On the contrary, Moodle has limited possibilities of assessment (Kumar et
al, 2011). There is evaluation of student only within a course, while the proposed program
that is able to build a final assessment. Moodle is a system focused on the Western model
of education (Loginova, 2015) having one course with several groups of students, while
the distance learning management systems used in Kazakhstan should be more focused
on the priority use in study groups.

In general, online education is nowadays being considered and implemented in all higher
education institutions in Kazakhstan (Kenzhebayev and Dalayeva, 2014). The software
examined in this paper provides the capability for student’s knowledge assessment. The
methods and types of the assessment are presented in Robles and Braathen (2002) were
implemented at PSU online portal and proved to have a positive impact on students’
attendance and knowledge assessment.

CONCLUSION

Based on the research following conclusions can be made. The choice of an appropriate
knowledge quality assessment system is a complex and painstaking task. The main
purpose of the system is detection of knowledge level of covered subjects and knowledge
gaps, obtaining information for correcting the work of teachers. Positive grades encourage
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students for further studies, provided feedback and fair criticism triggers their desire to
catch up and continue.

The Journal module which is used in online lessons at PSU makes it possible to
objectively evaluate students’ knowledge and promptly publish the assessments. Thus,
Journal module improves the organization of grading in the classroom of online mode,
and enables teachers to inform the students about the grades quickly.

The questions of interactivity during online lessons are left to be explored scantily. Further
research should be focused on examination of online distant learning outcomes across
various higher education institutions in Kazakhstan. As another relevant topic seems to be
to make a comparison of results with other countries in Asia and Europe that face similar
conditions in terms of geographical distance, number of population and undergoing
reforms in higher education system.
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ABSTRACT

This research is the first phase in a scientific study focused on evaluation of the value
of MBA programmes in the Czech Republic. The aim of this preliminary research is
to identify the requirements of MBA programmes from the employers’ perspectives as
regards confidence in the quality, financial contribution, acquired competencies and the
personal development of their employees. In this study the results of a quantitative survey
(n = 127) are evaluated. The results of this survey indicated a positive moderation effect
between confidence in the quality of MBA programs and the financial contribution of the
organization as regards the MBA fee and the size of the organization. The most important
factor is identified as the acquisition of expert knowledge for micro, small and medium
sized organizations. It was found that for large organizations an important factor is the
development of soft skills, especially leadership, according to Czech HR managers.

KEYWORDS

Business studies, employers, higher education, Masters of Business Administration, soft
skills, leadership

INTRODUCTION

Human resources can be considered as the main engine for any organization. The
development of knowledge and skills in employees enhances their effectiveness, for
fulfilling the requirements placed on the organization. In a time of constant change that
occur in the external and internal environment of every organization, companies should
be able to respond to these changes and adapt to new requirements. The question arises
as to whether the Master of Business Administration (MBA) programmes support the
organization in its business activities. Employers in the Czech Republic need to know
what additional value and benefits can be provided by an MBA program. The issue arises
as to whether employers want to support their employees and provide them with the
opportunity to study for an MBA. If the answer is positive, are they willing to pay and do
they have confidence in Czech providers of MBA programmes?

MBA studies were established in the USA in the 1960s and were widely adopted in Europe
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(Baruch and Leeming, 2001). Gupta and Bennett (2014) conclude that the numbers of
MBA programs are growing throughout the world, with more and more colleges offering
graduate education in business. In the Czech Republic there is an extensive system of
formal education, from elementary schools to high schools, colleges and universities
(Plaminek, 2014). Folwarczna (2010) states that MBA programmes are considered in the
Czech Republic as a means for developing managers. Malach (2005) noted that the MBA
represents the acquisition of managerial skills or qualifications, and should create a better
chance for graduates to gain a managerial position, primarily in international companies.
According to Vnouckova, Urbancova and Smolova (2015) Czech organizations support
their employees in their development, and responsible employees are self-motivated for
their personal development. What is the situation with MBA programs? Various studies
analyse the value of MBA programs abroad. Baruch and Leeming (2001) examined
the efficiency of MBA programs in adding value to the graduates, so that they become
better managers. Gupta and Bennett (2014) analysed the effect of MBA programs on
organizational success, stating that employees with an MBA were more productive
in organizations because of skills acquired in four major areas: social, administrative,
ingenious and logical resources. Baruch (2009) examined the value of the MBA for
graduates and for their employers at three levels - the individual, the organization and
wider society. They also pointed out the benefits and potential pitfalls of the MBA for
each constituency.

Employers plays an important role in the process of providing higher education through
the MBA courses. The employers are interested in the quality and value of the MBA
degree (Minh Ly et al, 2015). As sponsors (Smith, 1993) they expect a certain level of
education and benefit from the training in addition to the diploma award itself, leading
to their promotion. But they do not expect that it will produce a solution for developing
their organization or its management (Smith, 1993). One of the aims of this research is
to evaluate the employers‘confidence in MBA programmes and their willingness to pay
— taking into account the quality and level of the training provided by higher education
institutions. Employers stated that they are willing to contribute financially to the education
of workers to develop the talent and skills of their human resources, in order to raise the
standards of their employees and exploit their newly acquired new skills (Shimizu and
Higuchi, 2009; Gupta and Bennett, 2014). On the other hand previous studies suggest
that the MBA has less importance for HR than before (Cruz and Wood 2015; Varela et al,
2013; Blass and Weight, 2005). Critics of MBA programs have stated that these programs
are now considered as a tool for the first insight into management, rather than as a tool for
advancement to senior positions or promotion in management (Blass and Weight, 2005;
Mintzberg, 2004). It is also reported in previous studies that HR sees no advantage in the
title itself, if it does not reflect the greater knowledge of employees (Blass and Weight,
2005).

Prince etal (2015) said that companies see the value of MBA programs for employers. They
noted that a successful MBA results are seen in more effective delivery in management
positions (Prince et al, 2015). The value of an MBA has been identified as managerial and
soft skills that include such generic competencies as teamwork, oral and written skills,
leadership skills, adaptability, dependability, innovativeness and resourcefulness (Prince
et al, 2015; Baruch, 2009; Malach, 2005). Research on the perspectives of alumni and
graduates showed that the value is perceived not only in terms of acquired skills and
knowledge (new soft skills, general experience, complex business understanding), but
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also in getting new experience, job satisfaction and personal development (Bledsoe and
Oatsvall, 2009; Baruch and Leeming, 2001).

An important aspect is the level of confidence in the MBA program itself and in the
institutions offering MBA programmes in the Czech Republic and abroad. Previous
studies point to some degree of skepticism expressed by HR specialists regarding the
value of MBA programs. Criticism is aimed at the discrepancy between the content of
programs and the lack of development of managerial soft skills (Bledsoe and Oatsvall,
2009; Bennis and O’Toole, 2005; Ghoshal, 2005; Mintzberg, 2004) - with little effect on
the career prospects of graduates (Bledsoe and Oatsvall, 2009; Bennis and O’Toole, 2005;
Pfeffer and Fong, 2002).

According to these findings the research questions are: RQ1 Is there a difference between
perceptions of the MBA studies by certain size of the company? RQ2 Is there an effect of
the size of the company and the level of confidence in the quality of MBA programmes on
the willingness of employers to share the costs of MBA courses?

MATERIALS AND METHODS

A quantitative survey was conducted from December 2015 to January 2016 in the Czech
Republic, to identify the value of the MBA as perceived by the employer. It was carried
out on the basis of a questionnaire survey comprising of 23 questions, two of which
were qualitative in nature. 15 questions were based on the degree of agreement about the
added value as perceived by employers. This was measured using a Likert scale from 1
(not at all) to 5 (complete agreement). The sample group consisted of 341 HR managers.
The questionnaire return rate was 37.2%, of which micro organizations (with up to 10
employees) amounted to 25%, small organizations (from 10 to 50 employees) amounted
to 16.7%, medium-sized organizations (from 51 to 249 employees) accounted for 20.8%
and large organizations (over 250 employees) represented 37.5% of the sample. The
classification of organizational size was taken from the Office for Official Publications of
the European Communities (2006). In terms of their legal basis, the most frequent types of
organization were limited liability companies (62.5%), followed by joint-stock companies
(25%). 22.5% were cooperatives, while 22.5% were self-employed. For vertical analysis
the method of arithmetic mean and mode was used. To analyse the effect of the size of an
organization on confidence in the quality of MBA programs and the employer’s financial
contribution for MBA courses, the moderation effect method was used. Moderation occurs
when the relationship between two variables (in this case: confidence in the quality of
MBA programs, and the employer’s financial contribution for MBA courses) depends on
a third variable (in this case: the size of enterprise). The moderation effect was measured
using the statistical worksheet plots of two-way interaction effects for non-standardized
variables (Dawson, Richter, 2006). Input information for analysis was modelled in the IBM
SPSS AMOS (Version 22, 2016) program. For the Moderation the following equation (1)
was used. Where B1 is the coefficient relating the independent variable, X, to the outcome,
Y, when Z = 0, B2 is the coefficient relating the moderator variable, Z, to the outcome
when X = 0, i5 the intercept in the equation, and e5 is the residual in the equation. The
regression coefficient for the interaction term, B3, provides an estimate of the moderation
effect. If B3 is statistically different from zero, there is significant moderation of the X-Y
relation in the data. (Fairchild and MacKinnon, 2009)

Y=iS+BIX+B2Z+B3XZ+eS (1)
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REsuULTS

The results of this research (Table 1) demonstrate the differences in perception of
MBA programmes by employers. As regards the employer’s financial contribution for
MBA courses, 45.8% of organizations are not willing to pay for their employees on an
MBA course. The remaining companies (54.2%) are willing to contribute. 8.3% of the
companies responding would pay up to 25% of the MBA course costs, 25% of companies
are willing to pay up to 50% of the MBA course costs, 12.5% of companies are willing to
pay a maximum of 75% of the MBA course costs; only 8.3% of companies are willing to
pay up to 100% of the costs for an MBA course.

Micro Small Medium Large
AM (M| AM | M| AM | M| AM | M

I would expect improvement of
employee’s complex business 1,79 2 1,78 2 2,26 2 1,45 1
understanding.

I would expect the employee to

develop new hard skills. 1,56 2 1,52 2 1.67 2 217 !

I would expect the employee to
develop existing hard skills.

I would expect the employee to

obtain new leadership skills. 2,72 3 2,69 3 1,48 ! 1,74 2

I would expect the employee to

develop existing leadership skills. 2,89 3 2,76 3 1,46 ! 2,19 !

I would expect the employee to
gain general experience.

I would expect the MBA
programme to contribute to the
personal development of the
employee.

254 | 3 | 262 | 3 2 1| 1,74 | 2

2,15 2 2,53 2 1,67 2 1,15 1

I would expect that I would

2,95 3 2 2 2,33 3 2,4 2
promote the employee.

I would expect the employee to

change the focus of their career. 3,32 4 235 3 3 3 281 4

I would expect that the employee
would require an increase in 2,63 3 2,5 3 2,32 2 2,13 3
salary.

1 would expect the employee to
obtain new contacts that are useful | 2,32 2 2,36 2 2,33 1 2,43 3
for work purposes.

I would expect the employee to be

awarded the MBA title. 3,22 3 31 3 2 ! L1 !

AM - Arithmetic mean, M — Mode
Table 1: Vertical analysis of employers” expectations and requirements according to
organization size, 2016
This vertical analysis suggests that micro-organizations have the greatest expectations for
the acquisition and development of hard skills by their employees. It also shows that their
lowest expectations are for a change in focus in the careers of their employees and also for
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the expectations of promotion by their employees on the basis of the MBA award. Micro-
and small organizations have high expectations for the acquisition of new hard skills and
for the further development of existing skills. No significant demands were identified
for new leadership skills or for their development. Also, micro- and small organizations
are not interested in the personal development of their employees, nor do they expect
requirements for promotion, or demands for an increased salary. But they do expect the
acquisition of new contacts through their employees studying on an MBA program.
Medium sized organizations mostly expect the development of new and existing hard
skills. By comparison with micro- and small organizations, their expectations regarding
complex business understanding are lower. By contrast, there is a high expectation of
competency in leadership. Furthermore, medium organizations have greater expectations
for the personal development of their staff, than is the case for micro- and small
organizations. Medium sized organizations also expect requests for an increase in salary.
Large organizations have minimal expectations for complex business understanding.
However, they do have the highest expectations of leadership competency, coupled with
expectations of future demands by their employees for promotion and salary increases.
The moderating effect of company size was examined with reference to the impact of
confidence in the quality of MBA programs and the financial contribution for MBA courses.
The size of a company was shown to have a negative moderating effect, as illustrated in
Figure 1. In other words: the size of an organization has a positive relationship as regards
confidence in MBA programs in the Czech Republic and the percentage contributed by
employers paying for MBA programmes for their employees. This result can be interpreted
as follows: The bigger the company, the smaller is the effect of confidence in the quality of
MBA programmes as regards the percentage that the company is willing to pay. In other
words, it can be also said that small organizations are willing to pay a greater share of the
cost for an MBA course, but only if they have confidence in the MBA programme.

Figure 1: Moderation effect of company’s size on the relationship of confidence in the quality
of MBA programmes and the employer’s share of the costs for MBA courses, 2016

DiscussioN

In terms of the value of MBA programmes for employers, this study has identified the
requirements and expectations of HR managers. As suggested earlier, these results form
part of a long-term research programme aimed at evaluating the level and quality of MBA
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programmes provided in the Czech Republic, and their practical impact on business
development. Extensive studies of MBA programs have been conducted in recent years.
Researchers have identified the benefits of MBA programmes for businesses and their
development. The results of the present study support reports by Gupta and Bennett
(2014), Baruch (2009) and Smith (1993). However, the present results show that there are
differences in employers‘ perceptions and requirements with reference to different types
of enterprise and especially their size.

Various researchers (Cruz and Wood, 2015; Varela et al, 2011; Bennis and O’Toole,
2005; Mintzberg, 2004) have stated that there have long been discussions regarding the
development of comprehensive management skills, including leadership. They have stated
that partial specific skills (such as setting goals) are often developed (Varela et al, 2011).
Some studies conducted so far even evaluate MBA programs as being inadequate (Varela
et al, 2011) and that there is a lack of development of managerial skills. The Authors*
results have shown that large companies strongly require the development of managerial
skills, especially leadership skills. This research has shown that large companies require
leadership skills to be developed as an outcome of MBA programmes.

When for example hiring “strategic” Chief Financial Officer after completing their MBA
programmes, some company managers expect the candidates to have broader leadership
skills, together with other skills (Datta, 2014; Costigan, 2015). Nevertheless, this
research confirms that small businesses in particular, require the development of hard
skills rather than leadership skills. This reflects the criticisms that have already been
published, indicating that the emphasis on hard skills over soft skills is considered to
be a disadvantage of current MBA degree programs (Cruz and Wood, 2015; Mintzberg,
2004). Interestingly, however, the respondents oppose the notion that the title does not
constitute an advantage in itself, but consider that the acquired knowledge is in itself
important (Blass and Weight, 2005). However, respondents, especially those from large
organizations, stated that if they contribute to the cost of the MBA programme, the
MBA title is one of the features they most appreciate, even more than the content itself.
These respondents also expected that the formal MBA title would lead to employees*
expectations for promotion, as suggested in previous studies (Shimizu and Higuchi, 2009;
Gupta and Bennett, 2014). These expectations are, however, much lower in micro- and
small organizations.

Differences are also evident in the attitudes to the personal development of employees.
There is a noticeable difference in medium and large organizations who are interested
in personal development for motivating their employees, as claimed by Vnouckova,
Urbancovéa and Smolova (2015). But employers in micro- and small organizations have
very low expectations for the personal development of their employees. There is also
a need for research and evaluation of the impact of the MBA on the development of HR
and the overall development of a company, as noted by Smith (1993) commenting on the
expectations of HR managers.

CONCLUSION

This study suggests that differences in the size of organizations are reflected in different
requirements and expectations by the employer as regards the value of the MBA
degree. These findings underpin any evaluation of the benefits for employees of MBA
programmes. They are also important when considering whether the benefits conferred
meet the expectations of employers in organisations of different size.

These results have practical implications, particularly for the development of the structure
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and content of the MBA programs. They also have relevance when promoting and
developing publicity for MBA programmes, which should be modified according to the
size of the target organization. The results of the study answered our research questions.
The answer of RQ1 whether there are any differences in the perception of MBA study
programmes by certain sizes of companies served specific distinctions by each of above
discussed variables. The micro- and small organizations have high expectations in the
field of hard skills rather than leadership skills. On the other hand large organizations are
more focused on the leadership competency. As for the answer of the RQ2, Small and
micro-organizations are generally more sensitive to the issue of confidence in the provider
and the need to deliver added value. They give highest importance to the acquisition of
hard skills. They also monitor the value for the company and its further development.
However for large enterprises the development and acquisition of new leadership skills
are an important requirement for the MBA.

These preliminary results highlight a number of issues regarding the value of the MBA
as perceived by employers. It is suggested that they became a focus for improving and
developing the content of MBA programmes and for promoting the MBA qualification
itself.
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ABSTRACT

Education is a necessary precondition for economic growth and development even in the
post-Soviet countries. These countries witnessed a similar educational pattern in the past
which can influence their current situation. The results illustrate significant differences
between these countries. Applying the cluster analysis, the countries were divided into
five groups. The first group includes Belarus, Ukraine, the Russian Federation and the
Republic of Moldova, the second Uzbekistan and Kazakhstan. The third cluster contains
Kyrgyzstan and Tajikistan, and the fourth one Azerbaijan and Georgia. As an extra (fifth)
group can be considered Armenia. The variance between these four groups is considerable
and will be a part of further research.
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INTRODUCTION

The post-Soviet countries still play an important role in the global economy, the Russian
Federation being the most important of them (Svatos, Smutka and Ishchukova, 2014).
Provided that these countries are able to cooperate, they can increase their influence and
position. One of the possibilities is regional integration that should bring them back to the
global power (Lukin, 2012). It is a widely accepted fact that the countries abundant in
natural resources reach lower growth rates, have a higher tendency to corruption, achieve
a lower level of education and of home and foreign investments (Gylfason, 2001; Torvik,
2002; Sachs and Warner, 2001); however, Mehlun, Moene and Torvik (2006) add that
institutional provision also matters.

Utilizing comparative advantages of all participating countries is the key to successful
cooperation (Fathipour and Ghahremanlou, 2014), which will enable their presentation at
a global level as a whole, and this way defend their common interests. At the same time,
functional regional integration encourages the influx of capital and improves productivity
(Kumar, 2015). It could be stated that without functional regional integration, paradigm
of globalisation is unable to function (Dutta, 2002).

After the dissolution of the Soviet Union, the former union republics gained independence
and the first integration tendencies started appearing. The Baltic States (which never really
distinguished themselves for their strong connection with Russia) signed association
agreements with the European Union. The remaining countries created the Commonwealth

2 ERIE 2016



of Independent States — CIS. From the beginning of these countries’ independence, this
form of cooperation was the target of a considerable number of economists and politicians
(Hartwell, 2013), predominantly in Russia and Central Asia (Azizian and Bainazarova,
2012).

Education is considered a crucial component of economic development. The very first
idea appeared as early as in 1967 when Denison mentioned connection between economic
growth (and its subsequent economic development) and investments in education of nine
industrialized countries (Denison, 1967). Islam, Wadud and Tariq Islam (2007) mention
a relationship between income and education in Bangladesh where income and education
are closely related and allow each other to grow.

Some authors (Devicienti, Gualtieri and Rossi, 2014; Bitler and Karoly, 2015) emphasize
that education is one of the most crucial preconditions for tackling poverty. Through
education, people can acquire better professions and earnings. Education is also closely
related to inequality (Pignataro, 2012; Sauer and Zagler, 2012, 2014). However, the
remaining problem is the connection/relationship between educational services and
labour market (Rymesova, 2012).

Based on the above facts, we consider research and education one of key factors that can
improve the economic situation of the post-Soviet countries. The main aim of this paper
is to find commonalities and differences in this area between the post-Soviet countries and
based on these to classify these countries into different groups.

MATERIALS AND METHODS

This is a comparative study which compares education in the post-Soviet countries.
Estonia, Latvia and Lithuania are excluded from this study, as they are already members of
the European Union (EU). The following countries were analysed: Armenia, Azerbaijan,
Georgia, Belarus, Kazakhstan, Kyrgyzstan, Moldova, the Russian Federation, Tajikistan,
Turkmenistan, Uzbekistan and Ukraine. Not all the data are available for all of the
countries. Whenever the data are unavailable, this fact will be mentioned in the paper.
The analysis has been conducted for years 2001 — 2012. We are aware of the fact that
the time period may be inadequate, especially its end. Unfortunately, the latest data in
the field of education which can be compared for the majority of the countries have been
unavailable after 2012. Whenever they are available, we will use the newest data.

At the beginning, descriptive and comparative statistics and data visualization are used
for comparison.

The indicators are calculated according to international methodologies and the data
compared are fully representative. SAS 9.4 statistical program was used for all the
calculations.

Cluster analysis (CA) was used to calculate comprehensive assessment of selected
indicators. Initially, 43 indicators were available for these countries. The purpose of this
method is to investigate the details of multidimensional objects and their classification
into categories (clusters).

Before the CA itself was calculated, the input data were standardized using the norming
Z-function. Each attribute was normalized into its Z-score by deducting the average and by
dividing the standard deviation. Using this transformation, scale differences and attributes
often differing in order of magnitude were eliminated (Meloun and Militky, 2004).

The original data set (all the variables are mentioned below) was reduced using correlation
analysis and variation coefficients to exclude redundancies between variables and their
interconnectivity. Finally, sixteen variables were selected.
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After the transformation, the data were clustered using hierarchical clustering. This type of
clustering is based on hierarchical organization of objects and their clusters. These clusters
can be visualized using dendrogram (Hebak, 2005). Ward’s method of clustering was used
in this study, the principle of which lies in minimizing cluster heterogeneity according to
the criterion of minimum growth of the intra-class sum of squared deviations of objects
from the cluster centre. In each step, the increase in the sum of squared deviations is
calculated for each pair of deviations occurring due to their clustering. Subsequently,
the clusters merge, which the minimum value of the increase corresponds with exactly
(Meloun and Militky, 2004). According to Bock (1985) and Hartigan (1985) there is no
standardized method to select the number of cases in clusters.

The data are derived from several sources, especially from the UN — UNESCO database
and the national statistics of the analysed countries. This is necessary as this paper is a
part of research which compares this phenomenon at a regional level. However, there is a
substantial difference between different data sources (even though the description of the
dataset is the same).

The original variables entering the analysis are as follows: a cumulative drop-out rate to
the last grade of lower general secondary education, duration of compulsory education,
enrolment in lower secondary education, both genders, enrolment in pre-primary
education, enrolment in primary education, enrolment in secondary education, enrolment
in tertiary education (all programmes), enrolment in tertiary education (ISCED 5),
enrolment in tertiary education (ISCED 8), enrolment in tertiary education per 100,000
inhabitants, enrolment in tertiary education per 100,000 inhabitants (female), enrolment
in upper secondary education, fertility rate, GDP (current US$), GDP growth, GDP per
capita PPP, GNI per capita, the Atlas method, GNI per capita PPP, gross enrolment
ratio (primary), gross enrolment ratio (pre-primary), gross enrolment ratio (pre-primary,
gender parity index), gross enrolment ratio (tertiary), gross intake ratio to Grade 1 of
lower general secondary education, gross intake ratio to Grade 1 of primary education,
inbound mobility rate, infant mortality rate, life expectancy at birth, net flow ratio of
internationally mobile students, official entrance age to primary education, rate of out-
of-school adolescents at lower secondary school age, out-of-school children at primary
school age (percentage female), population growth (annual %), pupil-teacher ratio in pre-
primary education, pupil-teacher ratio in primary education, pupil-teacher ratio in tertiary
education, rate of out-of-school children at primary school age, rural population, school
life expectancy, primary, school life expectancy, secondary, teachers in primary education,
total net enrolment rate (lower secondary), total net enrolment rate (primary).

Whenever necessary, the data entering the analysis were extrapolated to the population,
which enabled to reduce the influence of substantial differences given by different sizes
of the states.

RESULTS AND DiScuUsSsION
Expenditures on education and research

Government expenditures on education play a very important role in economic
development. However, the countries’ attitudes to spending on education differ across
continents and regions.

The government expenditure on education as % of GDP varies between the analysed
countries and years. The highest percentage of GDP on education is spent by the Republic
of Moldova. In 2009, it was 9.5%. Long-term, it is Moldova that has invested the highest
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amount of money into education, contrary to for example Georgia, Kazakhstan, Azerbaijan
or Armenia. Expenditures on education in these countries are lower than 3%, which is
their long term average. The percentage of GDP in education fluctuates; however, there is
a growing tendency from the long-term perspective.

Regarding the expenditure on education and research and development (GERD), we
can divide the post-Soviet countries into three groups, plus Russia (Fig.1). Azerbaijan,
Armenia, Georgia, Kazakhstan and Tajikistan are in one group. These countries’
expenditure on education is lower than 4%, and GERD is lower than 0.3%. In relation to
the World Bank classification of countries according to income, this group of countries
consists of lower-middle income and higher-middle income countries (Kazakhstan and
Azerbaijan). These two countries also spent higher GERD per capita compared to the rest
of the countries.

The second group consists of Moldova and Kyrgyzstan that spend more than 7% of their
government expenditure on education. Both are lower-middle income countries. The last
group includes Belarus and Ukraine. Expenditures on research and development in these
two countries are higher than 0.6% of the government expenditure on GDP, and their
expenditure on education is higher than 4%. Their GERD per capita is 57 USD in case
of Ukraine and 102 USD in Belarus. Currently, they do not belong to the same group of
income countries (World Bank classification), given by the fact that there has been a long-
continuing conflict in Ukraine. There is a decline in case of Ukraine compared to growth
in Belarus.

Note: Data for Turkmenistan and Uzbekistan are not available
Source: own calculation, UNESCO

Fig. 1: Differences in education, research and development expenditures in 2012

The position of Russia is very specific and in some way reflects the situation in the former
Soviet Union (USSR). After the disintegration of the USSR, a number of laboratories
and research centres have decreased; however, they have been able to maintain most of
these despite a significant decline in the employment rate. The educational and research
infrastructure from the USSR decades shapes the base for human capital development in
high-tech sectors of current Russia. This could be perceived as their inheritance from the
former extensive system of education in technical disciplines and research. According to
the PISA scores, their situation is improving in mathematics and sciences.
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Commonalities between the states

Education in the former Soviet Union was considered as an important factor of promotion
of equal chances and opportunities. However, there were considerable differences
between different states and even between, for example, urban and rural areas. The same
was true for various types of education. On the one hand, for example, Lomonosov
State University in Moscow established as early as in 1755 can be mentioned, and on
the other hand some local universities. These differences remain even 23 years after the
disintegration of the USSR and are even more evident. Each of the post-Soviet countries
has tried to distinguish its educational system from the “old Soviet system” represented
by the state given curricula. However, in many cases it was a mere proclamation of the
principles of the new systems together with stating new values without real application.
This problem is stressed by the fact that the system in most of these countries is under-
financed.

The post-Soviet countries can be divided into five main groups. The first consists of
Belarus, Ukraine, the Russian Federation and the Republic of Moldova, the first of which
are the most similar This group could be referred to as “European”, and is characterized
by their strong economies with relatively high government expenditure on education.
However, economic growth of these countries is relatively weak compared to the rest
of the analysed countries. These countries also have negative population growth that
negatively influences the overall situation. On the other hand, they have strong pre-
primary education. The tertiary education of these countries is characterized by joining
the Bologna process. The very first to join this process was Russia, followed by Moldova,
Ukraine and finally Belarus. However, joining the process does not mean that all the
principles have been adopted already. It rather concerns joining a group of countries
that are members of the European Higher Education Area and choosing only some of
the principles. However, it emphasizes the difference between these countries and the
rest of the region, especially central Asian states. The problem of these countries is also
connected with their inefficient structure of higher education which does not copy the
needs of the labour market.

Kyrgyzstan and Tajikistan are in the second group of countries. Both are located in central
Asia. These countries belong to the lower-middle income countries with the highest share
of rural population with a very high percentage of people living under the poverty line
(around 24%). Compared to the rest of the countries, they reach the lowest level of income
and the highest population growth. Both countries profess Islam as their main religion and
all these factors influence their educational situation.
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Note: Data for Turkmenistan are not available
Source: own calculation, UNESCO

Fig. 2: Cluster analysis of the post-Soviet countries

A pupil — teacher ratio in pre-primary, primary and tertiary education is the highest of all
analysed countries. These countries witness a high rate of females out of primary school.
In general, the gross enrolment ratio in primary education is low, with Tajikistan in an even
worse situation than Kyrgyzstan. If the net flow ratio of internationally mobile students is
taken into consideration, it is surprising that compared to the rest of the countries the net
flow is positive which means that more students are incoming that outgoing.

This trend in low pre-primary enrolment (the gross enrolment ratio for pre-primary
education reaches mere 12%) has its base in the decline of expenditure on education
during the 1990s; and these countries have never recovered from these budgetary cuts.
The third group consists of Kazakhstan and Uzbekistan. Their school life expectancy is
high with over ten years of compulsory education.

The members of the four group are: Azerbaijan and Georgia. As an extra (fifth) group can
be considered Armenia. All these countries are located in the Caucasus and even if they
are different according to for example religion, they share some common characteristics.
According to the dendrogram it can be said that Azerbaijan and Georgia create is the
most heterogeneous group. However, there is some common characteristics of these two
groups. All the countries have the highest life expectancy. They all have very strong GDP
growth. As in the case of the first group, all these countries have also joined the European
Higher Education Area through the Bologna process. Azerbaijan and Georgia have the
lowest pupil-teacher ratio not only in primary education but also tertiary that is in contrast
with a relatively high negative net flow ratio of internationally mobile students. If the rate
of out-of-school children at a primary school age is taken into consideration, Azerbaijan
and Georgia have very high rate compare for example to Kazakhstan and Uzbekistan.
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This is influence by very high percentage woman out of primary school — more than 50%.
Azerbaijan and Georgia also have relatively low government expenditure on education
and research. These countries have lower enrolment in tertiary education in all ISCED
programmes compare to Armenia. Compare to Azerbaijan and Georgia Armenia has even
more equal enrolment for higher education for females. Armenia has also the highest
duration of the compulsory education — nearly 11 years. Gross enrolment ratio for primary
education is higher in Azerbaijan and Georgia — more than 100%, which means that over-
aged students are accepted to the schools. This is given by lower age (6 years) to start
primary education.

As itis evident, there are different results if different indicators are taken into consideration.
One of the indicators is expenditure on education as it was already mentioned by Musil
and Fisher (2015). However, all of the findings show substantial differences between the
post-Soviet countries. This is not true only regarding education but also in other areas, as
Breen and Jonsson (2005) also mention. Way and Levitsky (2007) have already discussed
the differences between autocratic Russia and the remaining states. These differences
are more evident in case of expenditure on education. Not all the children have access
to school. This is given by under-financing in some of the countries. This problem has
also been highlighted by Habibov and Cheung (2016) who connect it with corruption.
Unfortunately, there are no available data about corruption in the educational system in the
post-Soviet countries that could be included in the analysis. Most studies Osipian (2012),
Osipian (2009) and Habibov and Cheung (2016) confirm the wide spread “corruption” in
the educational systems of the post-Soviet countries. This factor negatively contributes to
efficiency of education in most of the post-Soviet countries. On the other hand, Johnson
(2015) considers the system of education an importing factor for literate societies in
the post-Soviet countries. The similarity between the central Asian states, especially
Uzbekistan, Tajikistan and Kyrgyzstan, is also mentioned by Nessipbayeva and Dalayeva
(2013).

CONCLUSION

The post-Soviet countries are featured according to differences in education and science.
Some countries show more signs of similarity than others. According to the results of the
cluster analysis of educational variables, it can be concluded that there are similarities
between the Caucasus republics (Armenia, Azerbaijan and Georgia), European states
(Belarus, Moldova, Russia and Ukraine) and the central Asian countries. These variations
are given by their different economic situation and the way of funding. Some cultural
aspects also play a role. The disparity is visible for example between the pupil-teacher
ratio, the number of out-of-school children, gross and net enrolment.
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ABSTRACT

Online electronic learning systems (Learning Management System - LMS) are currently
important tools for teaching at various schools and universities. These systems contain
a lot of information about students’ learning process, about students’ studying activities
and other. In this paper, we try to predict the success of students in this course based
on the pieces of information which are mainly captured from students’ discussions on
Moodle online forum. It turned out, however, that the information from online forum is
sufficient for prediction, and we had to supplement information from online forum with
some other data from LMS Moodle, such as for example how students handled their home
assignments. Our work aims especially on identification of students who are unlikely to
be successful and who need some special attention of teacher. The results show that it is
possible to perform such identification with an acceptable degree of inaccuracy.
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Performance prediction, online forum, data mining, LMS Moodle

INTRODUCTION

The use of e-learning systems (LMS) has become an integral part of educational processes,
especially on universities. These systems provide a variety of options. They also support
collaboration activities and active learning of student which are prerequisites for effective
learning, see, for example Renkl et al (2002), Williams et al (2006), McKeachie and
Svinicki (2006), Nerguizian et al (2011). Based on these facts, we included in the past
into our course E-business wiki technologies (Beranek and Remes, 2012a; Beranek and
Remes, 2013) and from the last year also online discussion forum. Web technologies
are constantly evolving and it is difficult to cover all possible technological changes as
a result of this development (Beranek and Knizek, 2012b). This means that teachers must
be able to show to students how they can find relevant information and how they can work
with that information. But it also means that students can contribute with their knowledge
and experience to the course content as well. They may have different opinions on the
discussed topics related to various processes and technologies in E-business domain.
Online forums are tools that allow to share ideas, exchange information and knowledge,
comments on posts by other students and getting feedback (Raghavan et al., 2010; Zafra et
al., 2011). Online forums allow to communicate and interact in another way than normal
social interaction in a traditional classroom. This may be also useful for students who may
feel ashamed at seminars to express their opinions or ask questions (Cheng et al., 2011).

Practical experience showed us that the use of online forums promoted activity of students
and their involvement in the course E-business. Positive attributes typically associated
with using online forums or by other similar online tools are also reported by other authors.
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It is a collaboration, organization, operation and cognition (Biasutti, 2011; Cole, 2009;
Guth, 2007; Kleinman, 2005). These online tools support also debates in the learning
process, support the right structure of communication. They also contribute to the shaping
and the thinking of students. On online forums, students have to think by a certain way,
they have to discuss and organize their thoughts (Zafra et al. 2011; Schwartz et al., 2004).
In this way, online forums promote a higher level of cognitive perception (Kanuka et al.,
2007), critical thinking (Richardson et al., 2010) and collaborative learning (Beranek and
Remes, 2013).

Online forums are now a standard tool, which is part of the most educational e-learning
systems. These systems also allow you to keep in its databases various educational data
including records from online forums. This fact has led to efforts to process this information,
e.g., Lopez et al. (2012) describe the use of data from online forums for analysing student
participation in online forums, including the assessment of their performance. Usually
these analyses relate to the examination of a transcript or of a printed version of the
dialogue that students create during their communication on online forum and which is
saved in online forum database. However, such an evaluation is not simple, the majority
of existing e-learning educational environments provide just a text output from online
forums. They do not provide some indicators or other information about the structure of
interaction between students (Dringus and Ellis, 2005).

The predicting the students’ performance is a difficult problem due to the large number
of factors or characteristics that influence the performance of students. These factors can
be psychological, demographic, cultural, social or family factors. Students’ performance
may affect previous education, interaction between students and teachers and more
(Araque et al., 2009). Also, various data mining methods can be used for prediction, e.g.,
methods of classification or regression analysis or other. For example, Khan et al. (2012)
use attributes such as frequency of access of online forum, duration of sessions on online
forum and the other for the classification of students in terms of their success. Cobo et al.
(2011) used as agglomerative hierarchical clustering method for modelling activities of
students on online forum. Their approach is based on a number of messages that students
write but also to read and respond to (Lopez et al., 2012; Romero et al., 2013).

The aim of our paper was to answer the following research questions:

1. What attributes, from those which are available on online discussion forums within the
course, are the best for the prediction of students’ performances? Should we seek other
additional attributes, for example grade in another subject, for more accurate prediction?

2. In what time after the beginning of the course is it possible to perform a valid prediction
of students’ performances?

Research question number two deals with the issue of students whose study performances
are not good from a variety of reasons. It would be convenient to reveal problematic
students as soon as possible. It would then be possible to work with those students more
intensively.

The paper is organized as follows. First, the review of relevant literature is briefly
described. The proposed approach is presented together with the materials and methods
used after literature review section. Then, the experimental results and discussion are
described and finally, conclusions and future work are addressed.

MATERIALS AND METHOD

For predicting the performance of students, we focused on the use of data particularly data
from discussions on online forum which was a part of learning process within the course
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E-business. This course is organized for the second year undergraduates of our faculty.
The number of participants in the course was 38 students. Student age was in the range
20 to 24 years, with a mean value of 20.8 years. Percentage of female students was 73.7
percent. Students were acquainted with the use of Moodle online forum at the beginning
of semester in October 2015. One seminar was devoted to the explanation how to handle
Moodle online forum, what students can expect from online forum, what it is for.

The inclusion of online forum into the course E-commerce also needed some pedagogical
changes before the start of the course. Discussions during lectures and seminars were
encouraged. Students were asked to continue discussions on online forums in Moodle
LMS and to publish and to comment new material or links on online forum. We also
announced that the active use of online forum will be evaluated and will affect the final
grade in the subject of E-business. In January 2016, we performed final interviews.

We used the following types of data from online discussion forums, in particular:

- The number of contributions that students have created,

- How often they entered the online forum,

- The time when they entered into an online forum, in which period,

- What was the length of contributions (the number of words in a contribution),

- What was the quality of contributions.

Furthermore, we have used additional data from the LMS Moodle, in particular:

- The quality of home assignments (students had to handle in each week of the course
an assignment according to a task. Processed assignments were evaluated by teacher
quantitatively according to specified criteria using the scale of 1 to 5, where 1 was a sign
of excellent grade and 5 was very bad). We have calculated the weighted average quality
of home assignments from all submitted home assignment.

- The number of times a student visited the LMS Moodle in order to download learning
materials, viewing them, etc.

Furthermore, we have assigned each student a mark (a label) success or failure depending
of the results achieved at exam. As already stated, our goal was to predict if a student
would be successful in our course.

We had to evaluate the quality of students’ contributions on online forum by teacher.
Contributions were evaluated using arange of 1 to 5, like at school. 5 points for contributions
that were irrelevant to the course content, namely rather formal without quality content,
or content was simply copied from other internet sources. The goal of these contribution
was to fulfil the requirement of teacher to write something on online forum. Contributions
were assigned with points 1 when they provided a full or accurate information about
some difficult topics. These reports showed that the student had excellent knowledge of
the issue and his messages contributed to the development of the subject among students.
Contributions that provided adequate information on important topics were marked with
2 points. These reports showed that the student had a good knowledge of the issue. Posts
that provided limited or basic information about the topics in the course in which students
showed an acceptable level of knowledge of the issue obtained 3 points. Messages with at
least minimum level of independent student work got 4 points.

In conclusion, we also asked students about their evaluation of the use of online forums in
the course, whether it was useful for them.

Originally, we intended to use only the attributes of the Moodle online forum like this
problem is described by Romero et al. (2013). These authors also used attributes from
the analysis of social networks, which was created around an online forum. We were
not able to repeat their procedures both in terms of attributes which they got from online
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forums, and even as regards the analysis of social networks modelled on the background
of communicating on-line forum. We used the procedure developed in our previous work
(Drlik and Beranek, 2015) for social network analysis.

Data from online forums and from other Moodle modules were processed in the program
RapidMiner (https://rapidminer.com/). This program offers a variety of methods for data
processing, including for example word processing and sentiment analysis. The software
has also a range of methods for data pre-processing, selection of attributes, discretization,
filtration and other operations. This allows, for example, very effective way in the finding
of attributes that contribute to correct classification and other.

We had labelled data however we used the unsupervised learning methods of data
mining. Here the aim was simply to extract the most available information from the data.
Clustering algorithms k-means is an example of these methods. It examines data to find
groups of items that are similar. It is an exclusive clustering algorithm. Each object is
assigned to precisely one of a set of clusters.

In our case, the class labels are not used during clustering, but they are used for evaluation
of the obtained cluster. The advantage of using classification through clustering is the
ability to get a general but assessable view of two groups or clusters that are generated:
the students that pass, and students who fail.

RESULTS

As it was already mentioned, data from discussions on online forum were our primary
source of information. The number of students was 38 students. Students were asked to
use online forum for posting their opinions, for discussion of various topics, questions
and answers. We collected and analysed data from discussions on online forum from LMS
Moodle roughly at two-thirds of the duration of the course (in week 9 of 13) and then in
the last week of the course.

We used the attributes described above for prediction, for cluster analysis and classification.
We used clustering algorithms to generate two clusters, to predict two classes (pass/fail)
correctly on the basis of clusters. We employed standard clustering and classification
algorithms, which the data mining software RapidMiner offers. We then evaluated the
accuracy and F-measure of these used algorithms (see Table 1).

Based on the results, we can respond to two initial research questions raised by this
document:

1. What attributes to choose from those available, or to suggest other for more accurate
prediction.
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Results (data from | Results (data from

Algorithms Measure the middle of the | the last week of
course) the course)

R Accuracy 0.462 0.681

Chosen SimpleKMeans F-measure 0.481 0.645
lusteri - -

custEIng Accuracy 0.385 0.598

algorithms | HijerarchicalClusterer

F-measure 0.397 0.573

DT Accuracy 0.59 0.789

F-measure 0.577 0.777

Cl}oseq Accuracy 0.501 0.745

classification ADTree F 0514 0732
algorithms -measure : :

148 Accuracy 0.535 0.787

F-measure 0.514 0.741

Table 1. Accuracy and F-measure of the used clustering and classification (decision tree)
algorithms (part of the table) (source: own calculation)

In the process of cluster analysis, we tested all the attributes outlined in previous chapter
for predicting student performance. It turned out that attributes “Number of times the
student visited the LMS Moodle in order to download learning materials, viewing” and
“Time when student entered an online forum, in which period” do not contribute to the
prediction. The attribute “How often student did enter into online forums” correlates with
the attribute “The number of messages that students created”.

We performed predictions with various sets of attributes to answer to the research question
“What attributes are the best predictors”? On the basis of Accuracy and F-measure
values, it was obvious that the best predictors are following attributes: “The quality of
the contributions on online forums”, “Number of contributions on online forum” and
“Quality of home assignments”.

2. In what time after the beginning of classes, it is possible to make a forecast about
student performance? It turned out that the prediction accuracy using decision tree (DT)
in mid-course is relatively low (59%). The accuracy was higher at the end of the course,
it reached 79% (see Table 1).
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Figure 1. Example of data analysis: a) classification tree, cluster analysis b)

We present here only part of our results considering the scope of this paper. Figure 1 serves
for an illustration of the classification and cluster analysis. In the classification and also in
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the cluster analysis, cluster centroid described the typical student for each of two groups
(passed and fail). In fact, students who have demonstrated a high degree of participation
in the forum with a good average evaluation of their contributions (with a high number
of them) as well as assignment are grouped into in the cluster 1 (students who passed the
course). Similarly, students who have demonstrated a very low participation rate and also
their assignment were evaluated poorly were classified as students fail (cluster 0).

DiscussioN

We have analyzed the obtained results in detail. It appears for example that, unlike the
work the work Romero et al. (2013) we could not get the prediction based on attributes
from the analysis of social networks caused by relationships within online forum. Average
number of contributions per student in our research (about 10 posts per student) did not
differ much from the Romero’s et al. (2013) (about 11 posts per student). However, on
online forums, which were analyzed by Romero et al. (2013), more students responded to
the comments of others. In our examined course, the students did not react too much to the
contributions of others. This was the reason that we were not able to construct a reasonable
social network on the basis of online forums in our course. We could not use therefore
the attributes related to social networks. We had to complete attributes obtained from
online forums by other attributes to get the prediction with sufficient accuracy. We chose
attributes from the LMS system, namely the attribute “Quality of home assignments”.
Performed analyses have shown the basic fact: most of students, who actively participated
in the online forum (they had a least fourteen number of contribution on online forum with
a good quality in average), completed the course successfully. They created the good posts
both in quantity and quality and also worked out good home assignments.

CONCLUSION

This paper deals with the application of data mining techniques to data that occur in the
LMS systems. The aim was to predict that students will have difficulty completing the
course. In this document we have used data from discussions on online forum.

The results show in principle that it is possible to predict on the basis of student activities
on the online forum student performance. However, additional research is needed. There
are more factors or aspects that may affect student participation in online discussion
forums such as the structure of the course, the number of students in the classroom,
feedback, prior knowledge of the topic, interface properties, expertise in content, students’
role and educational tasks, differences in demographic and abilities of students, etc. Hence
in further research, we want to conduct research in more subjects who use online forums
and with larger group of students.
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ABSTRACT

In the recent years there has been a great increase of using Computer-Aided Assessment
systems in many areas of education. In the area of mathematics education platforms
like Maple T. A. (Testing and Assessment), which are specialized for assessment in
mathematics or natural sciences, were developed. The pedagogical experiment focused
on the efficiency of the use of the Maple T. A. platform to students’ performance in
calculus classes was evaluated taking into consideration students’ approaches to learning
and studying. The paper presents results of this research conducted on the first and later
second year undergraduate students of teaching mathematics.

KEYWORDS
Approaches to learning and studying, Maple T. A., Computer-aided assessment, CAA

INTRODUCTION

In connection with the development of information technology, the CAA (Computer-
Aided Assessment/Computer Assisted Assessment) systems are increasingly used for
both formative and summative assessment of students in many areas of education. Good
CAA platforms can help to consolidate student understanding, to support self-directed
learning and to make it easier for instructors to manage growing class sizes (Technical
Whitepaper, 2015). Contrary to the common assessment platforms, the systems suitable
for mathematics must have special functions used for testing mathematical knowledge.
The specificity of assessment of students in mathematics involves use of mathematical
symbols, equalities, numerical series or graphs. An example of such system is the
platform Maple T. A. (Testing and Assessment), which was established by integrating
computational capabilities of computer algebra system Maple to CAA system.

The effects of CAA systems have been the subject of several studies with diverse results.
The CAA systems are used here mainly for student’s homework and final exams. To
name a few Hauk, Powers and Segalla (2015) as well as Allain and Williams (2006) did
not find any statistically significant differences between final results of the students using
CAA and students using paper and pencil for their homework. The differences were not
discovered even by Demirci (2006). However, contrary to the previous studies there was
a slight difference in favour of those students who were using the traditional pencil and
paper for their homework assignments. On the other hand Love, Keinert and Shelley
(2006) and also Burch and Kuo (2010) claim that the means of results of students who
utilize online homework were higher than the means of students who used paper and
pencil for their assigned homework.

Based on the review and the fact that the utilization of such systems in the Czech
Republic is not widespread (according to survey in Berkova, 2014) the author has decided
to implement the CAA platform Maple T. A. at the University of Hradec Kralove and
observe the results of the utilization of this platform on the process of teaching Calculus
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in the Czech educational environment. The area of interest included how the software
will suit different types of students. Because of this, in the first part of the research the
students were divided into characteristic groups based upon a questionnaire survey that
was focused on the students’ approaches to learning and studying. Students’ approaches
to learning and studying describe what students do when they go about learning and why
they do it. The basic distinction is between a deep approach to learning, where students
are aiming to understanding, and a surface approach to learning, where they are aiming to
reproduce material in a test or exam rather than actually understand it (Entwistle, 1988;
Ramsden, 1992). For its quality, the ETL (Enhancing Teaching-Learning Environments in
Undergraduate Courses) project’s questionnaires were chosen to be modified and used in
this research (Entwistle, 2005). The author managed to get approval from author professor
Entwistle to use these instruments from the ETL project.

Let us summarize that the research dealing with the utilization of the Maple T. A. platform
was conducted at the University of Hradec Kralove. The first year undergraduate students of
teaching mathematics were divided into characteristic groups based upon their approaches
to learning and studying. The students that were divided into these characteristic groups
then underwent a pedagogical experiment. The research questions are thus:

(RQO1) Do the achieved students’ results differ in context to the form of teaching (with
or without the aid of CAA)?

(RQ2)  Is there a relationship between the students’ approaches to studying and their
achieved results?

(RO3)  Is the efficiency of the forms of teaching (with or without the aid of CAA) the
same for students with different approaches to studying?

MATERIALS AND METHODS

The research sample was composed of first (2013/2014) and later second (2014/2015)
year undergraduate students at the University of Hradec Kralove which were attending the
classes of calculus (Mathematical analysis 1, 2, 3). A total of 22 students between the ages
of 18 and 20 participated in the study. To maintain anonymity, each student was given
a number (Student 1, Student 2, etc.).

In 2013, the questionnaire Q1 focused on students’ approaches to learning and studying
was created based on instruments from ETL project. The Q1 questionnaire consists of
three main parts (see Figure 1a). The first one named Learning orientations is focused on
the students’ expectations and their goals in their university studies. It contains a total of
seven questions. The second part is dedicated to the students’ approaches to learning and
studying. It has 17 questions. The final, third, part focused on students’ preferences for
different types of course and teaching has 8 questions. The second and the third part contain
the added questions (6 questions) focused on the using of information and communication
technology (ICT) or traditional techniques in education. Students answered by checking
the answers on a scale 1-5 in all of the items. The Q1 questionnaire survey (Cronbach’s
Alpha 0.797966) was conducted in fall 2013/2014 in the subject Mathematical analysis 1.
The results of the survey were evaluated using cluster analysis (division of students into
characteristic groups).
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Figure 1: Scales and items of used research instruments

For the detection of the efficiency of the CAA platform the experiment with repeated
measurements has been selected, since the study group of 22 students was too small to
conduct a classic experiment utilizing the parallel groups’ technique. During the first
semester of the experiment, the subject Mathematical analysis 2 (spring 2013/2014) was
taught using the traditional teaching form utilized classical, in regards to homework mainly
paper and pencil aids. The following subject Mathematical analysis 3 (fall 2014/2015)
was taught with the aid of the new CA A mathematical platform Maple T. A. (experimental
teaching). Lessons of the semester were always divided into four thematic areas. The
students were in the end of both semesters given objectively scored cognitive didactics
tests (T1 and T2) which were created in the Maple T. A. system. The T1 (Cronbach’s
Alpha 0.825213) and T2 (Cronbach’s Alpha 0.853111) tests assessed the level of the
students’ knowledge in given thematic areas (8 questions) and mathematical apparatus and
insight into the studied problems (8 questions). The items called mathematical apparatus
and insight into the studied problems are focused on key knowledge from the students’
previous studies which the students are not in proper semester primarily studying, but
are essential for the study of mathematics itself (inequalities, limits etc.) and application
of new mathematical theorems (see Figure 1b). The experiment was evaluated using
analysis of variance with repeated measures taking into consideration form of teaching
and characteristic groups of students.

RESULTS AND DISCUSSION
Cluster analysis

Clustering or cluster analysis is the process of grouping individuals with similar variable
measurements (in our case with similar responses in Q1 questionnaire). Figure 2 shows
the results of this cluster analysis that gave rise to characteristic groups of students based
on their responses in Q1 questionnaire according to their approaches to learning and
studying. The results were analyzed in the NCSS statistical software.

Firstly observe the part with the Three Clusters. Cluster3 is composed of only one student
(Student 16). From the graph (Fig. 3a) it is evident that this particular student is someone
with lack of motivation (highest score in the Lack of purpose item). An interesting fact
is that Student 16 dropped out the university during the time of this research. Cluster] is
comprised of 11 students who have conclusively the highest score in the Career reasons in
the Learning orientations section. In the area of the Approaches to learning and studying
these students are ambivalent with the best score in the Organized effort subscale.
Nonetheless, they are most clear in the area of Preferred course and teaching types — they
conclusively prefer teachers who are simply Transmitting information to teachers who
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Support understanding of the studied material. On the other hand, Cluster2 is apparently
composed out of highly motivated students (high score in the Learning orientation section
with a drop in the Lack of purpose item). These 10 students with high score in a Deep
approach and low scores in Surface approach are evidently interested in more in-depth
studying. Conversely, the students from Cluster2 do not have significant preferences in
regard to the type of course and teaching and go down well with various types of being
taught.

Figure 2: K-Means Cluster Analysis Report (NCSS)

Figure 3: Graphical interpretation of cluster analysis

Because Student 16 from Cluster3 has dropped out after the spring semester 2013/2014,
only two clusters remained for further evaluations. Because of this, it was decided to
divide the students again using cluster analysis into four clusters (see the part with Four
Clusters in Figure 2). The results were interesting. Student 16 formed again his own single
member cluster which was for the sake of clarity named again Cluster3. Students from
the first cluster again formed Clusterl. Cluster2 has split into two groups (for the sake of
clarity named Cluster2.1 and Cluster2.2). Cluster2.2 consists of 7 students, Cluster2.1
then consists of the 3 remaining students. Because Cluster2.1 only has 3 students, it
has been decided to use the previous cluster division for further analysis, taking into
account this finer division if it was necessary. As it can be seen in Fig. 3b the students in
Cluster2.2 are more pronounced in regards to their Approaches to studying. Cluster2.1
is strongly motivated by career and furthermore slightly higher scores can be seen in the
Transmitting information subscale. In regards to their Preferences for types of course and
teaching, students from Cluster2.1 also prefer traditional, paper and pencil, educational
methods over using information technologies. On the other hand, Cluster2.2 does prefer
information technologies.
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Repeated measures ANOVA

Analysis of variance (ANOVA) is statistical method used to determine the effect of
independent variables on the dependent variable by analysing the differences among
group means. Repeated measures ANOVA is used when the comparative measurements
are conducted on the same individuals. From the pedagogical experiment with such
repeated measurements, data were gathered with the help of didactics test T1 (traditional
teaching) and test T2 (experimental teaching). The independent variables are represented
here as the teaching form (traditional/experimental) and the belonging to characteristic
group (clusters according to student’s approaches to studying). The dependent variable in
the experiment was students’ results in the didactic tests.

In the two-way ANOVA approach, firstly the last third research question (RQ3) about
the interaction of two independent variables is examined and if the interaction is not
proven, then it is possible to continue with the testing of the main effects of these two
independent variables — the effect of teaching form (RQ1) and the effect of approaches to
studying (RQ2). Let us now look at the two-way repeated measures ANOVA of the tests
results (Figure 4) for distribution of characteristic groups on the two clusters (Clusterl,
Cluster2) and finer division into three clusters (Clusterl, Cluster2.1, Cluster2.2). Student
16 (Cluster3) could not be included in the report due to abandoning studies during the
experiment. The figure 4 shows the Probability Levels (the lowest possible levels of
significance) for the main items of didactic tests. If the Prob. Level is less than the selected
level of significance a, then the effect of variable(s) is confirmed (as marked in the figure
4), otherwise it is not confirmed. The report was obtained again from NCSS statistical
software.

Prob. Levels of ANOVA for division into 2 Clusters (Cluster1 and Cluster2)

Source TOTAL Knowledge New Inequalities Limits Sequences
Term theorems and series

A: Char_group 0504951 0,847457  0,039644*  0,567277 0,690005 0,098916

B(A): student_number

C: Teaching_foorm  0,000000* 0,000003* 0,000380* 0,031573* 0,219917  0,024607*
AC 0,858300 0,791520  0,306041 0567277  0,375957  0,913766

Prob. Levels of ANOVA for 3 Clusters (Cluster1, Cluster 2.1, Cluster 2.2)

Source TOTAL Knowledge New Inequalities Limits Sequences

Term theorems and series

A: Char_group 0,098016  0,424697 0,001688*  0,849844  0,037685* 0,203744

B(A): student_number

C: Teaching_form  0,000001* 0,000032* 0,000296* 0,132953 0,450212 0,058912

AC 0,795602  0,760237 0,366037 0,622538 0,674421 0,941662
* Term significant at alpha =0,05

Figure 4: Repeated Measures ANOVA Report (NCSS)

At the significance level of 0.05, the interaction between independent variables (Prob.
Level 0.858300 or 0.795602 in AC line) has not been proven with the TOTAL results.
Equally no differences were found between TOTAL results of the characteristic groups
of students. Although, when taking into consideration the finer division of characteristic
groups (three clusters), the influence of belonging to this characteristic groups on the
TOTAL test results has been disapproved but by a slight margin (Prob. Level 0.098016).
On the other hand, the influence of the teaching forms has been shown as statistically
significant in TOTAL results. Additionally, subsequently performed paired test confirmed
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these statistically significant differences for teaching forms in favour of the experimental
group.

When looking on the subscales (Knowledge in thematic areas, New theorems, Inequalities,
Limits and simple Sequences and series), more diverse results can be found. In the
Knowledge subscale the results were the same as above, however in the New theorems
subscale the influence of the belonging to characteristic group on the didactic tests results
has been proven (Prob. Level 0.039644 for two clusters and 0.001688 for three clusters
division). It is obvious that when talking about the TOTAL results, the students’ approaches
to studying are not showing themselves strongly. However, in regards to understanding
of new mathematical theorems, the students from the Cluster2 are doing much better
than from Clusterl. An interesting fact about the subscale labelled Inequalities is that if
the students are divided into three clusters, there is not difference on the 5% significance
level between experimental and traditional teaching form. Similarly, in the Limit subscale
there has not been proven influence of teaching form on any of the students cluster
divisions. Conversely, when taking into consideration the finer division (three clusters),
the belonging to a characteristic group has expressed itself on the students’ results in the
Limit subscale (Prob. Level 0.037685). Finally, among the simple Sequences and series
the influence of the forms of teaching has been proven only with the two cluster division
(Prob. Level 0.024607).

Let us now summarize the obtained results. It should be noted that the students’
approaches to learning and studying do not have much influence on the final results and
the knowledge the students’ gained in a given semester. On the other hand, when talking
about the understanding/application of new mathematical theorems, students interested
in a deep understanding of the curriculum have better results. Further, the results of the
students after completing the classes taught with the aid of CAA were significantly higher
than the result of the students after the classes taught using the traditional approach.
Finally, the efficiency of the forms of teaching was not different for students with different
approaches to studying (no interaction was shown). The better results of experimental
group were seen in all characteristic groups of students.

CONCLUSION

This paper informs about the research focused on the utilization of CAA when teaching
Calculus at the University of Hradec Kralove (Czech Republic). The undergraduate
students of teaching mathematics have undertaken a pedagogical experiment. Repeated
measurements were carried out in two successive semesters to minimize the influence of
the natural development of students as much as possible. Due to this repeated measures
approach contrariwise, the problem with imbalance of parallel groups was eliminated
in contrast with other studies. In order to take into account the students’ approaches to
learning and studying, the students were divided into characteristic groups and when
evaluating the results not only the teaching forms but also the characteristic groups of
students, using two-way repeated measures ANOVA, were taken into consideration. In
response to previous studies mentioned in introduction, which, however, differ in their
conclusions and in which students’ approaches to learning are not discussed, the positive
effect of the use of CAA to student’s performance was clearly shown in this study.
Although the significant effect of approaches to learning was not appeared in this paper,
this issue should be investigated further.

Even though the research is limited by the small number of participating students and
the fact that both traditional and experimental teaching forms were conducted by the
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author of the research, we believe that the conclusion of this paper can help lecturers
when considering adding CAA system into teaching mathematics. The use of systems
CAA should be taken into account also in connection with the downward trend in the field
of mathematical knowledge of the first year undergraduate Czech students (as discussed
in Kourilova and Bebcakova, 2015). Future upcoming research will focus mainly on the
opinions and experience of Czech students/teachers with CAA platform. Because the use
of the CAA systems in the Czech Republic is in infant stages (Berkova, 2014; Berkova
and Kulicka, 2015), the author set up to use research results to formulate in dissertation
thesis recommendations for the usage of CAA in the specific Czech environment and thus
pave the way for the usage of CAA at other Czech universities and institutions.
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ABSTRACT

By finding a job after graduation, the level of earnings is certainly one of the factors,
which is taken into the consideration. It is possible to find some typical characteristics,
which appear by students with above-average earnings in the first job after graduation.
This paper focuses on the graduates from the University of Economics, Prague, who
are classified into different groups according to their answers in the REFLEX 2013.
This analysis investigates the relationship between the attitude of respondents to their
secondary education and higher education and their gross monthly earnings in the first
job after graduation. The appropriate statistical methods for evaluation of dependence
between these variables are the discriminant function analysis and logistic regression. By
using these multivariate methods it is possible to determine which factors discriminate
between graduates below average and above average gross monthly earnings.

KEYWORDS

Factors of above average salary, First job earnings, REFLEX survey, logistic regression,
education

INTRODUCTION
The choice of further educational direction is very often affected by the job opportunities

(2014): “The theory of human capital implies that investment in education increases
labour productivity and that employers value this productivity through wages.” A lot of
universities make for their potential students themselves more attractive with statement
about about higher probability of above average wage already after graduation. After
graduation the most important step is to find some job, but the salary is one of the
factors, which is taken in consideration every time by finding a job. Regarding to article
McGuinness and Byrne (2014) the mismatch between wage and job satisfaction will
always occur, but a lot of problems with low job satisfaction are solved by compensating
wages. The salary is important criterion by choosing job and some students have this
fact in their mind already by choosing the further tertiary educational institution. The
hypothesis, that young over-educated workers earn more than those who have just the
required education for the job, is proved by Kapelmann and Rycx (2012). He states, it
is because they are more productive than the latter. The young people want to study the
university, faculty and study field, which ensure them the satisfying level of earnings in
the job after graduation. In the article written by Bills (2003) the author states, that next
to the occupational status also the earnings are useful ways to distinguish better jobs from
less desirable ones.
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Higher education should be a tool in combating difficulties in finding jobs according to
one criterion, that can influence the salary, but the level of earnings can be affected by
a lot of other factors. According to Fischer and Musil (2015) the outcomes of education
institutions are skills and knowledge that students get, which can be very different among
graduates. This statement was also proved in the research by Kucel and al. (2016), which
declares that investment in entrepreneurial skills through entrepreneurial education helps
individuals to find matching jobs. In addition many other aspects enter into the ability of
the graduates to find a suitable job with a satisfactory earning.

The aim of this paper is to find some of key factors, which are necessary to take into
account by decision of further education direction in connection to following earnings
possibilities. Everyone has different input parameters, such as personal and demographic
characteristics, human skills or talent and social conditions, therefore every person has own
specific opportunities to get a good job. Some of these factors it is possible to influence,
so we can determine our conditions for finding a job and probably for above average
earnings. This is reason, why it is necessary to find most of these factors and observe
their weight by assuring of salary in the job. On the other hand it is obvious, that some
earnings’ inconsistencies will be still present in whole society and especially between
graduates. The findings in working paper Sanchez and McGuinness (2011) suggest that
graduate mismatch can only be alleviated by increasing general levels of job quality
within economies. This is a challenge for policies and legislators, which can influence
earnings in general, but this paper aims to give some recommendation for students, who
wants achieve above-average earnings.

According to General Results of the REFLEX Project prepared by Allen and Velden
(2007) the Czech graduates earn generally least among of other European countries. That
is an international survey among higher education graduates, which collects information
within the period 2008-2012 and creates a huge database with a lot of variables. This
paper focuses just on differences between graduates in the Czech Republic, specifically
on students from the University of Economics, Prague. The data show that 48 % of these
graduates have above-average earnings in the first job after graduation. The commonly
appearing characteristics of these students were observed among all variables in the
database. The variables, which can explain a high percentage of total variance, it is
possible to use for the logistic regression. For this analysis will be focused especially on
variables about type of education or profession, some work experience and also mostly
predetermined characteristics as region or gender.

METHODOLOGY AND DATA

In this chapter the statistical methods used for this analysis and the tests to evaluating
goodness of fit of calculated model are introduced. After that here is explanation of the
whole statistical survey with its huge dataset and all input variables used by processing
this paper. The analysis of results was provided in SPSS software, so all outputs in tables
below were calculated in it. The case processing summary tells that 1208 cases were
included in this analysis and 496 cases are missing data on one of chosen variables. To
sum up, 29.1 % of all cases were not included in this analysis because of missing data,
primarily due to lack of answers in some explanatory variables.

Binary logistic regression

Binary logistic regression, as opposed to linear regression, deals with finding a function
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that relates outcome variable y with only two possible categories, dichotomous dependent
variable y (Hebdk, et al., 2005). Independent variables x (explanatory variables, also called
predictors) may be of any type: continuous, categorical, dichotomous etc. Categorical
explanatory variables are binomial distributed with parameters o and n. Problem is that
the relationship is non-linear because the probabilities are in the range between 0 and 1.
Therefore the probability is transformed to remove the range restriction. If the probability
m,is moved to the odds and then is taken the logarithm that calculates the logit, the result
is (ReStore, 2015):

Inz

=x"B. ()

-z

Solving for m, this gives:

2

Logit is already linear in x and in parameters . The general logistic distribution function
is:

(x—a)/b

F(x)= Ty oo - 3)

For estimating the logit model the maximum likelihood method was used. Maximum
likelihood estimator is consistent, asymptotic normally distributed and efficient (Hebak,
et al., 2005). Because of the non-linearity in parameters system of equations, the iterative
Newton-Raphson method for nonlinear systems of equations was used. After fitting the
model the goodness of fit with these tests and statistics should be used (Hebak, et al.,
2005):

* Hosmer-Lemeshow test assesses how well the data fits the model. It tests the null
hypothesis that the model is a good enough fit for the data.

e “Pseudo” R-square is similar to R-square in linear regression. It is possible to
observe the Cox - Snell R-square and Nagelkerge R-square. First named index
has the maximum value equal to 0.75, whereas Nagelkerge R-square provides the
corrections and its value is on the range between null and one (ReStore, 2015).

*  Wald test assesses the significance of each parameter in the model. It rejects the null
hypothesis of the corresponding coefficient being zero (ReStore, 2015).

Dataset

Data for providing this analysis was taken from the database of the REFLEX project
(Research into Employment and professional FLEXibility). This belongs to a large-scale
European survey among higher education graduates. Fifteen countries are participating in
this project (REFLEX, 2015) (Austria, Finland, France, Germany, Italy, the Netherlands,
Norway, Spain and the UK plus Belgium-Flanders, Czech Republic, Portugal,
Switzerland, Japan and Estonia that have received funding from national sources).
Analyzed data from the University of Economics, Prague contain answers from 1704
respondents who graduated between the years 2008-2012. Data was weighted according
to actually distribution of graduates in population by the proportion of gender, economical
status, faculties, type of study and year of graduating as mentioned by Dlouha and Dlouhy
(2014).

Original data matrix consists of 418 variables, whose significance in model were tested
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and based on this the 11 of them were included in this analysis as explanatory variables.
The explored variable was set “gross monthly earnings in the first job after graduation”.
This original categorical variable had to be recoded to dichotomous variable, where the
value 0 means gross monthly earnings lower than 240 00 CZK and the value 1 is gross
monthly earnings higher than 240 00 CZ. Such a threshold was determined because of
average gross monthly wage in the Czech Republic in the year 2010 according to Czech
Statistical office was on level of 238 64 CZK per month.

Following tables show descriptive statistic of explanatory variables. Table 1 contains
the continuous variable and in the second one (Table 2) can be found the rest variables
(nominal) and frequencies of their categories.

Std.

Variable name N Mean
Dev.

Work experience measured in hours/week

during education 16971 19.68 | 14.397

Table 1 - descriptive statistics — continuous variables (Own Source: SPSS output)

Categorical Variables Codings Percentage (%)

Prague 76.4%

Central Bohemia 9.4%

Southwest 4.1%

Region during first job Northwest 1.8%
Northeast 3.3%

Southeast 3.4%

Central Moravia 1.6%

FFA 17.2%

FIR 27.8%

FBA 19.3%

Faculty

FIS 16.5%

FE 11.9%

FM 7.3%

Legislators and executives 9.1%

Specialists, researchers and academics 39.2%

Type of profession of the first job Technical and professional workers 18.6%
Officials 24.8%

Workers in services and sales 8.3%

yourself 59.7%

Way to successfully find a job contacts L%
authorities 24.2%

predetermined 14.8%
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Bachelor 25.2%
Highest attained education Master 72.4%
degree
Doctoral 2.5%
Female 61.8%
Gender
Male 38.2%
) Other type 27.0%
High school type
Grammar school 73.0%
Czech 91.6%
Czech nationality
other 8.4%
) . No 59.0%
Stay abroad during education
Yes 41.0%
Work experience during No 28.6%
education Yes 71.4%

Table 2 - frequencies — nominal variables (Own Source: SPSS output)

RESULTS

The resulted regression model can explain more than 28.6 % of total variability of
earnings in the first job after graduation by using 11 different variables, which affect the
level of salary in the job. Some of them describe differences between earnings better
than others, but all factors together give overall appropriate information about earnings
assessment. Among these belong “Work experience during education”, “Stay abroad
during education”, and the other changeable factors as Highest attained education degree,
Faculty or Type of profession. Other significant factors include these, which is not
possible to change, e.g.: Gender, Region. The rest of variables contribute to explanation
of total variability less than these over mentioned, but they give additional information to
earnings differences. These are High school type, Nationality, Work experiences measured
by hours per week during education and also Way to successfully find the first job after
graduation. The model shows, that according to these variables the people from other than
grammar schools and also people, who continue working in their first job after graduation
thanks to predetermined agreement in contrast to them, who found their job yourself or by
official authorities, reported higher earnings.

By providing correlation analysis to find some relationship between chosen variables,
no significant dependence was observed. Pearson correlation coefficient did not exceed
the value of 0.2 in any case, so it means that all variables are independent. Omnibus
tests of model coefficient confirm that the model including explanatory variables is an
improvement over the baseline model. Chi-square test indicates that the new model
explains more of the variance in the outcome than the model without any explanatory
variables. Statistic used in Table 3 was already mentioned in the methodology. The
Pseudo R-square — Nagelkerke R square says that the model explains more than 28.5 %
of the variation in the output.
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Model Summary

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 1414.177* 0.214 0.285
a. Estimation terminated at iteration number 5 because parameter estimates changed by less
than,001.

Table 3 — Model summary (Own Source: SPSS output)

The Table 4 shows all important results of this whole analysis. It provides information
about regression coefficient, Wald statistic and Odds ratio. The P-value 0.193 in Hosmer
and Lemeshow test (Table 5) indicates that the null hypothesis was not rejected, so the
model is a good enough fit for the data.

Variables in the Equation
95% C.L.for
B SE | Wald | df | Sig. [ Exp(B) EXP(B)
Lower | Upper
Work_experience- yes 499 .153| 10.576| 1].001 1.646 1.219] 2.224
Work_experience_hours .026( .005| 25.941| 1|.000| 1.026 1.016| 1.036
Faculty- FM 17.214| 5| .004
Faculty- FFA .826( .338 5.959| 1|.015| 2.284 1.177| 4.434
Faculty- FIR 1.088( .331| 10.828| 1|.001| 2.969 1.553| 5.676
Faculty- FBA .858( .336 6.543| 1].011| 2.359 1.222| 4.554
Faculty- FIS 1.049| .351 8.952| 1|.003| 2.854 1.436| 5.673
Faculty- FE 4591 345 1.776| 1|.183 1.583 .806| 3.112
Gender- Male .813| .146| 31.161| 1].000| 2.255 1.685| 3.001
High_school- Grammer -189| .160 1.393| 1|.238 .828 .605| 1.133
Nationality- Other than Czech .020| .250 .006| 1].936| 1.020 .625| 1.665
Finding_job- yourself .936| 3| .817
Finding_job- contacts -151| .e09 .062| 1| .804 .859 .260| 2.837
Finding_job- authorities .072( .163 96| 1| .658| 1.075 .781| 1.480
Finding_job- predetermined .166| .188 J77| 1].378| 1.181 .816| 1.708
i | Stay_abroad- yes 4411 142 9.66%| 1].002 1.554 1.177] 2.051
Z [ Region- Prague 25.023| 6/ .000
. Region- Central Bohemia -190| .228 689 | 1] .407 .827 .529| 1.294
Region- Southwest -.004| .339 .000| 1].990 .996 .513| 1.933
Region- Northwest -758| .506 2.242| 1| .134 469 174 1.264
Region- Northeast -1.336( .359| 13.895| 1| .000 .263 130 531
Region- Southeast -.891| .437| 4.148| 1|.042 410 74| 967
Region- Central Moravia -1.827| .723 6.387| 1].011 .161 .039| .p64
Type of profession-
LZgislatc?rs and executives 22683 <4 000
Specialists and researchers -362| .237| 2.331| 1|.127 .696 437 1.108
Technicals and professionals -427| .264| 2607 1|.106 .652 .389| 1.096
Officials -1.496| .264| 32.014| 1| .000 224 134( 376
Workers in services and sales | -1.092( .337| 10.526| 1| .001 .336 173 649
Education_degree- Bachelor 37.958| 2| .000
Education_degree- Master 1.376| .258| 28.421| 1|.000| 3.958 2.387| 6.563
Education_degree- Doctoral .245(  .406 362 1|.547| 1.277 .576| 2.833
Constant -2.703| .495| 29.772| 1|.000 .067

a. Variable(s) entered on step 1: Work_exp. Work_exp_hours. Faculty. Gender. High_school. Nationality.
Finding_work. Stay_abroad. Region. Type_of profession. Education_degree.

Table 4 - Variables in the Equation summary (Own Source: SPSS output)
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Hosmer and Lemeshow Test

Step Chi-square df Sig.
1 11.151 8 0.193

Table S - Hosmer and Lemeshow Test summary (Own Source: SPSS output)

According to characteristics, which we cannot influenced, it is clear, that men get 2.3
times more likely above average earnings than women. In General Results of the REFLEX
Project prepared by Allen and Velden (2007) is mentioned, that females more often earn
lower. The Region, where we are looking for a job, affects also total earnings. Compared
to Prague workers in every other Region is lower probability to gain the over-average
salary.

Especially in Central Moravia and Northeast is the likelihood on above-average earnings
only about one fourth of this probability in Prague. The situation in Southwest and Central
Bohemia is better, because there is the likelihood in level higher than 0.8 compared to
Prague workers. Other important factors are easier to influence. Some of them we can
change ourselves already by choosing the university. In general the people with master
degree have 4.0 times more likely above-average earning compared to bachelors. By the
people with Ph.D. degree it is just 1.3 times more. It could be because of part-time job,
which is their first after graduation of the master degree, while they make their living by
stipendiums or using grants. After that the chosen faculty predetermined the probability
of level of earnings.

Our paper is focused on students from University of Economics Prague, which has six
faculties. All five faculties in Prague show higher likelihood on above-average earnings
in comparison to FM. Students of Faculty of International Relations even 3.0 times more
likely the above-average earnings and students of Faculty of Informatics and Statistics
have 2.9 times more likely. According to Vltavska and Fischer (2013) the highest
difference by the comparison of teaching productivity and labour costs was achieved in
this faculty FIS.

Finally the type of profession, is necessary condition for assessment of the salary. People,
who are working as Legislators and executives have the highest likelihood on above-
average earnings compared to other type of professions. Specialists, researchers and
academics show this likelihood about 30 % lower and Technical and professional workers
about even 35 % lower in comparison to the first group. Workers in services and sales
have this chance even much lower, but more surprisingly is one fourth of this likelihood
for all Officials.

Finally there are two factors, which it is possible to influence during the studying regardless
to study field and these can ensure higher probability of above-average earning in the
first job after graduation. Both of them are some new experiences during studying. First
of them is previous work experience, that according this model increases the likelihood
on above-average earnings almost 1.6 times. Students, who are during their education
staying abroad can 1.6 times more likely achieve the above-average salary. It does not
matter, how long we are working or staying abroad, but any of these new experiences can
assure higher likelihood on higher level of earnings. According to General Results of the
REFLEX Project prepared by Allen and Velden (2007): “Experience abroad has a positive
effect on the earnings.”

DiscussioN

For further analysis of earnigs after graduation it would be appropriate to provide the
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comparison between the similar study fields on all universities in Czech Republic.
Furthermore we can consider the disparity between countries based on finding of Steren
and Aamodt (2010), that relatively large country differences were found concerning the
graduates’ assessments of the usefulness of the study programme. The comparative study
between European contries was provided also by Triventi (2013).

CONCLUSION

This paper presents some characteristics of students, who state above-average earnings
in their first job after graduation. According to these variables, which can explain a lot
of variability, it is possible to determine the probability of above-average earnings. The
dataset of survey REFLEX 2013 shows that 48 % of graduates of the University of
Economics, Prague have above-average earnings in the Czech Republic in the first job
after graduation. To main factors that affect salary belong especially the previous work
experience (which increase about 1.6 times likelihood to achieve higher salary) and stay
abroad during education (graduates with this experience has 1.6 times more likely above-
average earnings). The education degree (master graduates has even 4.0 higher likelihood
on higher salary) and also choice of studied faculty (graduates of Faculty of Informatics
and Statistics or Faculty of International Relations have the highest probability to get
above-average income) can increase the probability of above-average earning.

Some of demographic factors of people can also determine the salary, gender and
region of first job after graduation are typical variables. Males can 2.3 times more likely
achieve above-average earnings than the females and people working in Prague have this
likelihood much higher (the more the Region is situated on the east, the lower probability
on above-average earning exists). Finally the type of profession is important factor that
affect the earnings (the legislators and executives more likely achieve the above-average
earnings than the officials or the workers in services and sales). To sum up, the graduates
of University of Economics, Prague who are males, attended master degree of Faculty
of Informatics and Statistics, stayed abroad during education, have previous working
experience and find their first job after graduation in Prague, can achieve more likely
above-average earnings in this job than others.
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ABSTRACT

The report is dealing with mobile technologies and their possibilities of setting them into
education. There is a list of tools which help to redesign the e-learning educational content
to get m-learning contents. Specifically, they can be found in educational environment
LMS Moodle which is accessible to all students of the Department of Informatics, Faculty
of Natural Sciences, Constantine the Philosopher University in Nitra. To gain information
about the use state of mobile technologies a research through a questionnaire has been
carried out by the writers of the report. The aim of the research which took part in 2016
was to find out the students’ opinions about mobile technologies, social networks and
cloud services. The results are shown in graphs which provide relevance of the current
results. The next part of the report is dealing with the preparation or redesign of teaching
materials from e-learning to m-learning.

KEYWORDS

E-learning, m-learning, mobile devices, mobile technologies, redesign

INTRODUCTION

Connecting the world of technology, business, economics and also education would
strengthen as it is introduced by many domestic and foreign sources. Today's world
experiences a revolution with a content which can be compared to any other previous
industrial revolution. The historically first one was powered by steam. The second one
was built on mass production. Now, there is the third one — the digital revolution which
has a global nature; although a few years ago it seemed that it has not reached any
effect. But now the real change is obvious (Garth, 2015). The sources (Pcrevue.sk, 2016;
Elucidate, 2016; and other) state that considering the declining cost to produce sensors
and increasing computing power the Internet connection will have billion sensors. Other
accessible devices would connect to Internet and communication channels until 2022. In
2018 unlimited data storage should be available to the majority of the world’s population.
Cloud services would increase from 2013 until 2018 twelve times, annual growth rate is
assumed to 64 %. Global mobile data operation has increased by 81 % in 2013. In that
year there were 526 million mobile devices connected. The speed of mobile network
connection would increase twice until 2018. The world of mobile technologies is on its
increase. We are in a post-PC era now. The sale of personal computers is decreasing
against tablets and intelligent phones. Over one milliard smartphones have been sold.
The global sales of mobile devices have increased by 68 % in 2013. Simultaneously,
PC sale has recorded the biggest decrease by 9.8 %. It results from an essay realized by
International Data Group (Elucidate, 2016).
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According to a research, among other things the authors (Rohlikova et. al, 2015) have
pointed out important facts. As they claim, the significant majority of university students
is convinced that using ICT in education leads to better results in learning. Although, the
time students spend on the Internet has rarely scholarly content. Mostly, technologies
help students in organizational aspects. They specify terms and deadlines, exchange study
materials, support each other in preparations for exams, etc.

MATERIALS AND METHODS

The ownership of mobile devices among the students is high. The aim of our research
was to determine the readiness of students to take mobile devices into the mainstream
education. The research was conducted in the period November 2015 - February 2016
and was carried out by a questionnaire. 112 students have taken part in the research, 37
fourth year students and 75 first year students of the Department of Informatics, Faculty of
Natural Sciences, Constantine the Philosopher University in Nitra. For the reason of late
evaluation of results, were created two groups of students of study specialization Applied
informatics. The questionnaire included 13 items. In this paper we present the results
of four items. There are various statistical methods to evaluate questionnaires as it is
presented in the following publications (Cépay et al., 2011; Balogh et al., 2013; Horakova
et al., 2014; Klocokova and Munk, 2011). We used a simple descriptive statistics by using
the MS Excel.
State which technology do you use the most for studying?

Fig. 1: Use of technology in education

Social networks have become another phenomenon. At the beginning they entrenched
amongst the younger generation. Nowadays, the interactive communication has massively
spread. Particular interest groups of users have been created. For example within
educational activities, a company named Atos has developed blueKiwi on a platform of
social networks as a tool which freed people from dozens of useless e-mails, improved
cooperation in groups, dulcified the work environment and helped good ideas to be put
into practice. Today, it is used in the whole world and it entrenched in the conditions
of the Slovak education. Thanks to it, teachers can efficiently cooperate and exchange
their experience regardless the physical distance (Ucn.sk, 2015). Figure 2 shows which
activities are students using on the mobile devices.
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What are the five most common activities you are using on mobile devices?

Fig. 2: The most common activities on mobile devices

Another aspect of the research was whether students would be able to study enly through
mobile devices. In Figure 3 there is the result of the research.

Would you be able to study through a mobile device?
State how many subjects and in what time.

Fig. 3: Education only through mobile device

E-learning module redesign into m-learning application

The development of mobile devices and broadband network leads to concept transformation
from electronic education — e-learning — into a concept of mobile education — m-learning.
M-learning is becoming gradually a natural expansion of traditional ways of learning as
one of the forms of e-learning. It can help the students to search for knowledge, to gain
it, create their own knowledge, share and handle it. In accordance with this objective the
principles of m-learning system design are as follows:

Simple: e-learning system should be simple and work smoothly.

Adaptive: since the mobile devices are independent of time and place, the system should
be easy to use.

Individually: considering that the mobile devices are personal tools, the teaching activities
should meaningful and should fit for each student.

Communicative: a compact device eases the communication with the digital content
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or other persons. That is why the system should provide adaptive, communicative and
collaborative functions (Liaw et al., 2010).

To adapt the existing e-learning content to m-learning, there is a few ways. Small edits
help just partially, the most appropriate way is to remake the e-learning module or course.
Redesign is always the best choice. To accept new mobile application in the shortest time,
it is important to pay attention to intuitive user experience of students. The student should
feel comfortable when using the new application. Each order should be in a place where
the student expects to find.

There are tools needed for redesign which are freely accessible for teachers on the
Internet. To edit texts and static graphics, the application Tuul is really appropriate. All
teachers would appreciate it through digital materials. The application enables not only
creation of own texts and graphic parts but also linking the materials with all accessible
online sources.

To play animations and videos in mobile devices which can be found in e-learning mostly
in Flash format, there is a need of conversion because they cannot be shown on some
devices such as iPhone. Although, there are tools which can convert source files Flash into
HTMLS or record the Flash content as MP4. Creation of more sequences of images with
texts can be another edit alternative, added by podcasting.

Knowledge testing of students are enabled by various applications. Socrative is one of
the most spread amongst teachers. It is an intelligent system which enables the teacher to
involve the students into a series of educational activities (tests, exercises, games) through
his classroom. Socrative helps to provide education engagingly and interactively. It works
on a standard web interface and it can run on any device with connection to the Internet.
Tools for creation of educational activities are simple the teacher can visualize the results
at once.

The application Kahoot! is one of the possibilities of playful form of education. Such
as the previous application it also works on fixed and mobile devices. The application
provides widespread possibilities of education through educational games and supports
better understanding of contents by playing them. It is essential to provide questions and
answers.

Clarisketch is an application that helps the teacher to explain everything in a simple way.
It is enough to use scheme drawing up, pictures, screens, maps, diagrams or photographs
and comment them with voice (Iklarity.com, 2015).

Another useful mobile application for secondary school students (for their maturity
exams) is an application Zmaturuj.sk. It contains 22 fields, 620 topics and more than 160
thousand words. It has a simple design and required information making a minimal size.
An important attribute of the graphics is the orientation of the viewing area. In e-learning
the graphics are oriented on width considering the standardly set desktop. But probably,
the user would hold the device oriented on its height. The creator of the application has to
bear in mind this important fact. He has to avoid the constructions of educational contents
that oblige the user to turn the display. Using both hands is evaluated as design flaws and
it decreases the value of its life (E-learning infographics.com, 2016).

Cloud Computing — the present and future of education

An important attribute of m-learning education is the Cloud computing service. Data
storage enables the use of program applications placed in Internet environment. Companies
such as Google, IBM and Microsoft offer cloud for free, without any cost for providing
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an educational system. If it is used in a right way, it can provide a high quality education
(Burianova et al., 2015).

Cloud computing in e-learning enables the users and students an access to educational
contents without any need of installation onto their own devices. The applications would
run directly through an arbitrary mobile browser. The educational contents are added
immediately because there are no intermediate availabilities. Their update is smooth
and the updated parts are consequently accessible. Educational institutions using the
technology do not have to take care of any upgrade of the applications. E-learning in this
form provides a possibility to keep up with the newest technology. The trend shows that
the future would certainly belong to cloud computing and to mobile devices. The Figure 4
was concerned about students using cloud computing and which type.

Which cloud space you are using?

Fig. 4: Using Cloud spaces

RESULTs AND DiscussioN

The hypothesis was as follows: students of the fourth year would reach higher score in
using mobile devices than first year students. It was supposed that students of higher grade
would be more flexible and more susceptible to use mobile devices for studying. In Figure
1 there is the result of the introduction question of the questionnaire.

The first result that we evaluated in Figure 1, surprised us. Opposite result was expected.
78 % of fourth year students and 75 % first year students use PC with Internet connection.
Thus they are linked to the environment. Only 21 % of fourth year students and 25 %
of first year students use mobile devices less. It means that they rely on fixed network
connection more and they are not prepared enough for a full-scale introduction of mobile
education.

Figure 2 points to which activities are for students priority and on which position is the use
of mobile devices for learning. It is obvious in Figure 2 that the communication on social
networks represents the majority. Then it is communication only with family and friends,
sending SMS is on the third place, in fourth place is photographing and the last point
is given to the training. Other activities which were not mentioned in the questionnaire
were listening to music, games, banking, reading daily press, Internet shopping, reading
books, watching videos, recording, watching films. They appeared in the same order in
the research.

According to the results of the above mentioned items, a question has been asked how
many subjects students would be able to complete with the support of m-learning. Results
are shown on Figure 3. From the research it is visible that 54 % of fourth year students
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and 60 % of first year students would complete one subject. Just 3 % of fourth and first
year students is able to complete all subjects. Only 14 % of fourth year and 1 % of first
year students venture to complete all the subjects during their study at the university (3
or 5 years).

In Figure 4 there is the result of the research on the use of cloud services by students. 97
% of fourth year students and 81 % of first year students stated a cloud space they use.
Only 3 % of fourth graders and 19 % of first graders do not use cloud services. Similar
results were expected.

M-learning does not need to compete with introducing formal approaches in schools.
Also, it should not be viewed as substitution or alternative of existing ways of education
implementation or vocational training. It should be understood as an additional way
how to spread or improve the environment supporting the education. Mobile learning is
different from e-learning in characteristic features by personalization, wireless connection,
unlimited space and time, interactivity, special educational content edit, learning style and
entertaining. Just-in-time approach is the simplest way how to enrich formal learning by
informal.

M-learning quality can be reflected only when securing certain special limitations
and advantages of mobile devices. It is obvious that mobile education has its mobility
advantages and that is the reason why it differs from e-learning. E-learning is committed
to educational space, there is fixed network to Internet and desktop computer with
accessory. The student approaches this kind education in a way that he stipulates an exact
time and space. He shares LMS system with other users. He communicates online, but
mostly offline. Learning styles are also an important attribute. Students should be aware
of their learning styles, they should know what their strengths and weaknesses are, and
should be provided with a variety of instructional methods and approaches to choose the
most suitable ones (Simonova et al., 2013).

CONCLUSION

Naturally, the most basic and most important element of e-learning education is custom
content, teaching material. It has to be didactically well composed into a form of base to
create an e-learning or m-learning unit. We believe that the negative aspect in a form of
lack of technical content creators would overcome gradually and the Slovak e-learning
would reach the world’s trend the successor of which is now the m-learning. Educational
materials and methodology is needed to be prepared and created for this type of learning.
We expect that in coming years, people might study anywhere without being committed
to a fixed environment whether standard or distant.
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ABSTRACT

Teachers’ evaluation policy has become one of the key components of the Mexican
education reform. As a consequence of these changes, school teachers face a new and
difficult challenge, since they are required to fulfill stricter criteria and maintain their
teaching standards at a higher level than in previous years. For this reason, new strategies
need to be adopted in order to answer to this demand. The ability of self-reflection has
been considered by many authors as one of the key factors that can positively affect the
overall teaching-learning process in both pre-interactive and interactive phases. Video
annotation tools can provide educators with essential data that can be used to scaffold and
support teachers’ reflection. Thus, the aim of our study is to analyze the ability of self-
reflection in terms of noticing and knowledge-based reasoning processes in teachers of
English as a second language using a video annotation tool.

KEYWORDS

ESL teachers, knowledge-based reasoning, learning-teaching process, noticing, self-
reflection, video annotation tool

INTRODUCTION

Teachers’ evaluation policy with its primary focus on assessing and improving teachers’
quality has become one of the key components of the Mexican education reform in both
primary and secondary education levels. In order to improve teachers’ quality, rather
than only leaning towards students’ learning outcomes, the Mexican policy makers
have introduced a more rigorous evaluation process coming in force in the academic
year 2015/2016 (Secretaria de Educacion Publica [SEP], 2015). The Ministry of Public
Education of Mexico (SEP) has identified five key profile areas within the evaluation
manual, which describe pedagogical, interpersonal, methodological, organization, and
relational competencies with their own parameters and corresponding indicators. As
a consequence of these changes, school teachers face a new and difficult challenge, since
they are required to fulfill stricter criteria and maintain their teaching standards at a higher
level than in previous years. For this reason, they need to adopt new strategies that can
help them increase the quality of the teaching-learning process in their classes. Among
them, authors consider self-reflection as one of the key factors that can positively affect
teachers’ skills in both pre-interactive and interactive phases (Calandra and Rich, 2015).

Self-Reflection through a Video

The concept of self-reflection is not new to the profession. In 1980’s, after a decade of
research focused on educational effectivity and dynamics, Schon (1983) concluded that
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skilled practitioners are those who are able to reflect on their own teaching, as well as
utilize professional experience in order to assess and revise existing theories to develop
and apply appropriate teaching strategies. Since then, the conception of critical reflection
of one’s teaching practice has gained more importance and become the key component of
both pre-service and in-service teachers’ training programs worldwide (Tripp and Rich,
2012a: 728). Moreover, many authors consider the ability to analyze and reflect upon
one’s teaching as the key to successful learning (Sherin and Russ, 2015: 3), as well as it
contributes to the development of one’s teaching expertise (McFadden et al. 2014: 460).
To support teachers’ self-reflection, many techniques, strategies and instruments such as
reflective journals, diaries, portfolios, or self-reports have been proposed (Picci, Calvani
and Bonaiuti, 2012: 601). Yet, with the technological advancement, the use of video-
based analysis has become a prevalently used strategy and a powerful tool to help improve
the teaching-learning process and assess effective teaching in teachers’ professional
development due to its unique capability to capture the complexity and richness of an
authentic classroom practice (Sun and van Es, 2015: 203; Rosaen et al. 2013: 173). In
fact, it allows us to see the smallest nuances that we might have not been able to notice in
the moment of observation and reflect on them later. Using videos gives individuals the
possibility of coming back to a particular moment, scrutinizing one segment of a lesson
after another, and analyzing them from different critical points of views - e.g. students’
interaction, engagement, instructions, or content knowledge (van Es, Tunney, Goldsmith
and Saego, 2014: 341). Through a video we might be able to understand if the strategies
used are working or whether we need to rethink them. As Tripp and Rich (2012a: 729)
suggest, using video analysis leads us to improve the ability to evaluate our own teaching,
since it draws attention and comprehension to different patterns in our teaching practice,
and thus it results in effective teaching behavior. Other studies have demonstrated that
video analysis also helps teachers articulate their tacit assumptions and purpose regarding
teaching and learning (Powell, 2005: 415), and assess strengths and weaknesses of
teaching, i.e. identify problem areas in teaching (Pellegrino and Gerber, 2012: 1). Several
studies also reported that by means of video analysis teachers re-evaluated their question-
asking strategies (van Es et al., 2014: 342).

Cognitive processes taking place during video-based self-reflection

Research has demonstrated that within the framework of self-reflection skills such as
noticing and interpreting are very important in the teaching-learning process in the
context of education reforms (van Es and Sherin, 2008: 245). Based on Goodwin’s work
(1994), Sherin (2007: 385) identifies two major cognitive processes that take place during
a self-reflection analysis: selective attention and knowledge-based reasoning. Selective
attention during video viewing referrers to the selective perception of moments when
teachers pause a video and comment on a specific event that might be interesting or
relevant to their expertise (Kleinknecht and Schneider, 2013: 14). These authors define
knowledge-based reasoning as the ability to reflect on and interpret perceived events;
further identifying three categories within: (1) to describe what has been selected; (2)
to explain perceived events based on previous knowledge of teaching and learning; and
(3) to evaluate and predict, in which the explanation is used to asses the situation and
provide possible alternatives. Research suggests that by means of a content-based analysis
of teachers’ written or oral comments, we are able to reveal such processes (Kleinknecht
and Schneider, 2013: 14; Santaga and Guarino, 2011: 143).

It has been argued that unlike novice teachers, experts are more likely to provide
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more meaningful insight in the area of their expertise (van Es and Sherin, 2008: 245).
Many studies in the area of mathematics, science, and technology have confirmed this
hypothesis. In fact, as pointed out by van Es and Sherin (2008: 246), the difference in
reasoning related to perceived events is also dependent on the field of expertise with
its corresponding knowledge and beliefs, i.e. mathematics teachers may reason about
perceived events more accurately than literature teachers.

Considering the emerging importance of teachers’ evaluation, being able to reflect on
one’s own practice is a key ability that can respond to the requirements established by
SEP. Video-based analysis of teaching practice therefore provides both teachers, teachers’
trainers, and researchers with essential data that can be used to scaffold and support teacher
reflection. Despite of the large number of studies found in the area of mathematics and
science, there seems to be a lack of literature on noticing abilities in teachers of English
as a second language (ESL). Research on pre-service or novice teachers has reached
a general consensus that in order to foster the process of self-reflection, researchers should
provide teachers with some guidelines or frameworks (Tripp and Rich, 2012b: 683). Yet,
there is a few evidence on whether experienced ESL teachers do need such a support, or as
suggested by van Es and Sherin (2008: 245), they can provide a more meaningful insight
in the perceived events.

Thus, the aim of our study is to analyze the ability of self-reflection in terms of noticing and
knowledge-based reasoning processes using a video annotation tool in experienced ESL
teachers without following any rubric or framework. Our main interest is to understand
what do teachers see when reflecting upon their own teaching practice.

MATERIALS AND METHODS
Design

The study is based on a quasi-experimental design using a quantitative approach to
investigate the reflective practices of experienced ESL teachers and to understand the
types and relative frequency of different stances.

Participants

15 ESL female teachers with 7-to-30 years of teaching experience took part in this study.
The sampling technique was non-probabilistic based on convenience, including all ESL
teachers working in the selected school. Although the participants did not have a particular
experience in using a video annotation tool as an instrument for self-reflection, 75% of
them had experienced self-reflection practice during their degree studies as a part of
micro-teaching approach.

Instruments

Video Annotation Tool

Asavideo annotation tool we used a prototype of a computer-based program, Lloyd’s Video
Annotation Tool 5, created by Lloyd P. Reiber, a professor from the University of Georgia,
to help pre-service or in-service teachers better understand their teaching practice, as well
as for educational researchers or trainers to capture and analyze qualitative data. To start
avideo analysis, a new project needs to be created. Once a video is uploaded, the user can
identify a segment and add a corresponding tag — code. Although a five-second interval is
automatically allocated to each segment, it can be easily modified using a command panel.
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Additionally, comments and transcripts can be created. Once the analysis is done, reports
can be generated both as a plain text and in an Excel-ready form.

Procedure

The study was carried out at a bilingual primary school in Guadalupe, Nuevo Leon
(MEX). As a first step, all participating teachers were invited to a one-day workshop on
using Lloyd’s video annotation tool to reflect on their own teaching. Teachers were asked
to bring their own laptops in order to download the program. A random 10-minute-long
video from an ESL class was selected in order to practice with the software and understand
its functions. To help teachers work with the trial video, the participants were firstly asked
to brainstorm aloud ideas on what could they notice, followed by an individual annotation,
pausing and commenting on whatever event they felt to be important.

As a second step, the participants were asked to record two videos of 45-to-50 minutes
of their own teaching practice. Although there are contradictory findings on the length of
a video for self-reflection, teachers might get overwhelmed by the amount of data they
are viewing (Sherin and Star, 2011: 68). As indicated by researcher, teachers should select
elements to attend in order to pay a closer attention to the details and thus increase the
opportunities for improving the overall teaching-learning process (Tripp and Rich, 2012b:
684). Therefore, we firstly asked the teachers to create shorter segments representing
specific teaching episodes such as warm-up activity, practice of skills, grammar, etc.
Secondly, each teacher was asked to upload individual episodes as new “projects” into
the program and reflect upon them. Except for the first demonstration, teachers were not
provided with any guiding framework, since this approach, as previously mentioned, is
predominantly recommended for pre-service teachers.

Data Analysis

Teachers’ written comments were codified by means of NVivoll software. We adapted
dimension and coding categories from different theoretical frameworks used in literature.
As a result of our search, we decided to focus on cognitive processes of selective
attention and knowledge-based reasoning. For the purpose of our study, we used adapted
dimensions of selective attention and knowledge-based reasoning that were presented
in Kleinknecht’s and Schneider’s (2013: 18) study. Data was coded individually by two
researchers and successively compared in order to assess the reliability of observations.
The Intraclass Correlation Coefficient was 0.89. Disagreements were resolved through
consensus. Data was successively exported to SPSS 22.0. Descriptive analysis was run in
order to assess relative frequencies of the codes.

Results

The results from our analysis showed that in the first dimension of selective attention
85.5% of teachers focused their attention on teachers’ activities rather than focusing on
activities performed by pupils (15.5%). Furthermore, very little attention (17.4%) was
paid to the focus on learning processes compared to 82.6% of no focus on such processes.
The results from the second analyzed dimension on knowledge-based reasoning revealed
that 86.2% of the overall process comprised of teachers describing events that occurred
in the video segments. In only 9.3% teachers evaluated what was good or bad or should
have been done in a different way. The explanation of inferences about what teachers
noticed represented 4.3% of the overall number of comments. A closer look at the values
for dealing with negative events showed that in more than half of the comments (56.5%)
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the teachers perceived a negative event without any explanation, only 8.3% regarded
its evaluation, and 11.7% reflection on the consequences. On the other hand, higher
percentage of comments, 23.7%, reflected on possible alternatives. In the second category
65.1% account for no positive event. Positive events were perceived only in 6.0%, and
evaluated in 7.9% of teachers’ comments. Compared to the negative events, the teachers
reflected on considerably less alternative actions (5.6%), yet more on their consequences
(15.4%). Table 1 shows the relative frequencies of codes in the two dimensions of selective
attention and knowledge-based reasoning.

Cognitive Processes Relative frequencies in %
Selective attention:
No focus 0
Focus on teachers’ activities 84.5
Focus on pupils’ activities 15.5
No focus on learning processes 82.6
Focus on learning processes 17.4

Knowledge-based reasoning:

Reasoning processes: 86.2
Describe 9.3
Evaluate 4.5

Explain 0
Dealing with negative events: 56.5
No negative event 8.3
Perceive negative event 11.5
Evaluate 23.7
Reflect on consequences 65.1
Reflect on alternatives 6.0
Dealing with positive events: 7.9
No positive event 15.4
Perceive positive event 5.6

Evaluate

Reflect on consequence
Reflect on alternatives

Table 1: Content analysis of teachers comments: Relative frequencies of selective attention
and knowledge-based reasoning codes (source: own calculation)

DiscussiON

The objective of our study was to explore what do experience ESL teachers notice when
they observe and reflect on their own teaching practices. Our analysis was based on 157
comments. Our findings revealed that despite of the experience in teaching and a previous
experience with micro-teaching episodes as a part of teachers’ university studies, the
participants were predominantly focusing their attention on their own activities (84.5%)
— listing the events that occurred in the class and where the teacher was the main actor,
rather than on those performed by students (15.5%) and their participation or performance.
As a consequence, little focus (17.4%) was paid to the learning process itself. As noted
by Sherin and Russ (2015: 3), this behavior of chronologically listing classroom events
is more typical for pre-service or novice teachers. However, as demonstrated on a case
of three teachers in the study of van Es and Sherin (2002, in Sherin and Russ, 2015: 13),
also teachers with extensive teaching experience are engaged in this type of list making
description. This tendency was also confirmed by analyzing reasoning processes. As shown
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by the results, the predominant percentage of all comments was coded as description.
In contrast with other studies that focused on teachers viewing and analyzing their own
videos demonstrating that the participants were in their first reflections more likely to be
positive than negative (Kleinknecht & Schneider, 2013: 18-19), our participants noticed
a significantly higher number of events which they referred to as negative. Despite of the
fact that our participants were viewing class incidents more critically, they were able to
reflect on possible alternatives in less than half of them. The exact opposite can be seen
between the reflection on alternatives and consequences of positive events. We assume
that this shift could be caused by the nature of the event itself. In other words, it is more
likely to reflect on consequences of positive events rather than on negative ones, as well as
to provide more alternative solutions of negative events rather than positive ones.

CONCLUSION

In the era of constant teaching changes when teachers are trying to keep abreast with the
latest innovative methods and instruments seeking for the most suitable strategies for
their classrooms, using videos for an authentic insight offers a useful lens for analyzing
and strengthening such practices. As confirmed by research, using video-based tools and
self-reflection approach helps teachers identify and improve the teaching-learning process
with more focus on students’ learning needs (van Es and Sherin, 2008: 247). However, as
suggested by van Es et al. (2014: 340), simply viewing a video does not ensure teacher
learning. There is consensus among authors on using a classroom checklist or any kind of
observational form or guided theoretical framework. This will avoid teachers’ reflection to
be superficial and allow them to move from a simple listing to start paying closer attention
to students’ thinking and learning (Sherin and Russ, 2015: 3).

Despite the common believe that teachers with extensive teaching experience are able to
self-assess their own teaching in a deeper way, our results demonstrated the need of guided
training throughout the process of self-reflection regardless of years of teaching practice
and experience with micro-teaching approach. Thus, for future studies we recommend to
use an assessment tool (observational form, framework, etc.) to facilitate teachers’ critical
thinking.
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ABSTRACT

An organizational structure of the higher education institutions in the course of their
development, formed in accordance with the requirement of continuous efficiency
improvement and is subject to objective laws. The article hypothesized that each
education organization can change from initial serial organizational structure to the next
parallel development level and after that again transitions to serial of higher level and so
on. All educational institutions with the same structures and sizes have similar efficacy
parameters, so they can be combined into clusters. Knowledge these development patterns
and their application can accelerate and significantly increase the efficiency of universities
activity. Our study was carried out on the basis of data of Czech Republic educational
institutions. At present, the logic of development has formed four clusters and suggests
the emergence of a new type of higher educational institute — the research university as
the next development level, which should form the fifth cluster.
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INTRODUCTION

Almost any educational institution can be regarded as an organization, which transforms
the basic knowledge of students into the knowledge of graduates. This applies to all
levels of education, starting with the 1st level of elementary school, which ends with the
award of vocational certificate. It is possible to consider any educational organization as
a production process, combined with the process of knowledge consumption (Marginson,
2006).

Winston (1999: 13) noted that ‘higher education is a business: it produces and sells
educational services to customers for a price and it buys inputs with which to make that
product’. This approach allows the use of production functions (Hanushek, 2003). But
some researchers argue that the university is not a factory (Chattopadhyay, 2013). It
would seem that profit maximization postulate is not applicable to the education system.
However, the world best universities, with leading positions in international rankings are
mostly private (Bridgestock, 2013). In recent years, we can see the trend of growth of
private universities, which are profit-oriented (Bridgestock, 2015).

In Czech Republic there are 26 public higher education institutions (HEIs) and more than
40 private institutions of higher education (MEY'S, 2016). At the same time most of them
sell their services on the market, i.e., they are subject to laws of the market. Moreover,
the system of public funding is now mostly dependent on the position in the international
rankings (Pusser, Marginson, 2013), i.e. determines the effectiveness of their activities.
For the management of any company, which focused on the commercial result, the
production process (in this case, education) is only part of the business process, although
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the main part. In this context the defining characteristic of organizations is their structure
that characterizes the business process.

Therefore, permissible to assume that we can apply to the HEIs the same approach as in
the industry namely the theory of economic-technological development of firms. Higher
education is well suited for testing the findings of economic-technological theory of the
firm in connection with the fact that the structure of its “production”, on the one hand, is
relatively simple, and on the other is familiar to all people with higher education (Denisov
and Yusim, 2013: 5-16).

In our study, we will try to demonstrate that the development of the education system goes
in accordance the objective laws and caused by the need to improve performance and is
accompanied by repeated changes in the organizational structure.

For a confirmation of this hypothesis we will be based on the methods of cluster analysis
according to the data of educational institutions of the Czech Republic. Cluster analysis is
widely used for the determination of relatively homogeneous groups, combining elements
of a sample with similar characteristics. This method is used, including for a definition of
higher education structure (Brint, Riddle and Hanneman, 2006). In the event that we have
received groups (clusters), which largely coincide with the theoretical predictions then
we can talk about the existence of, or the identification of objective trends (or pattern) the
formation of such groups.

MATERIALS AND METHODS
Theoretical framework

In order to identify the organizational structure of the organization (in this case educational
institution) should be considered the simplest process of education. Then more complex
processes can be considered as the development of the simplest processes.

The educational organization of the first level implements a simple educational process
(Fig. 1). In this example educational process consists of a sequence of lessons teaching
a single discipline. The reality of the existence of such firms confirms that in addition to
a variety of primary, secondary and higher education organizations on the market there
is a significant number of single teachers (e.g., foreign language teachers, etc.). Note
that even in such a simple process there are support activities such as advertising, book-
keeping, a trip to the disciples, etc. Here we use the ideas of Porter’s (1985) value chain
and we will try to divide our activities on the primary and support activities.

v

Support activities [®| Educational process [ | Support activities
- input - output

Fig. 1. The serial educational organization structure of the first development level

The first that can be done to improve efficiency is the improvement of the organization
and production technologies such as using of multimedia tools, saving time and greatly
enhances the visual presentation of educational material. In the XXI century this also fast-
paced interactive forms of learning and remote form, allows teachers to work with groups
of students who are at a distance (e-learning, m-learning). As a result, we can reduce time,
decrease costs, and increase our efficiency.
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However, sooner or later the company of the first level, which implementing the simplest
manufacturing process of learning will have reached the maximum existing scientific
and technical level. Our employee (teacher) will have reached the limits of his physical
capabilities.

It can be assumed that a volume of sales of services such firms will be limited to a specific
value, which can reach one person, who owns modern teaching technologies.

Next the most obvious way to increase production and reduce costs will be duplication of
the production process or hiring another employee (or partner involvement), for teaching
the similar subjects. In this case happens abrupt increase in production volumes (at least
twice) and change of the organization structure from the serial to the parallel. In the
current business process, which consists of support and production process (in this case,
the educational process) added another educational process (see Fig. 2). Finally, it may
be, for example, foreign language training center, bringing together linguists or training
courses for driving.

Educational process

Support Support activities - .

activities - input output >
Educational process

Fig. 2. The parallel educational organization structure of the second development level
Transition to the parallel organization structure allows to increase productivity without
changing the existing technologies. This occurs because the costs of supporting processes
grow to a lesser extent than turnover, and, for example, advertising costs per unit of
production will decrease proportionally to the increase of production, etc. In addition, the
horizontal company becomes more adaptive for progressive technological improvements
(reducing time of learning process) proposed by a single element, are able to use in all
similar parts of the system, etc.

The law of alternation of the organizational structure of the company is stated as follows:
the organizational structure alternates from serial to parallel one and back during the
company’s development (Denisov and Yusim, 2013: 7).

We emphasize that the model of alternation of serial and parallel structures will be
discrete. In reality, we will see continuous growth of the organization within the same
level and a constant structure, and the transition is characterized by a change in structure.
In education, the development of the third organization level will be presented by the
college in the sense in which this term is used in the United States. Its organizational
structure again looks like on Fig. 1. American college often provides a two-year learning,
in something similar to secondary vocational education (Associate Degree), or at the limit
of its possibilities - a four-year education with BA (Bachelor Degree). (The college with
the same features can be part of the university and then it is appropriate analogy with the
faculties of the European universities). Serial faculty structure (third level) is known to
consist of the Departments that are parallel structures (second level), including Professors
(lecturers and etc.) which are the first level. In this case all of these levels of government
are within the same organization.

The practice shows that instead of a serial educational third level organization —the colleges
(in American terminology) come parallel systems. This are classical university faculties
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(colleges) as the systems supporting the implementation of undergraduate programs.
That is the development is today in strict accordance with the laws of philosophy when
infinity is achieved through the transformation of quantity into quality. In economics, this
translates into the law of alternation of serial and parallel organization structure in the
process of their development.

Universities (fourth level of development organizations) duplicates of the main processes,
but in this case, not only by increasing the number of hired personnel, but also by a full
repeat of faculties, each of which corresponds to the company in the third level (see fig. 2).

MATERIAL

We used the initial data from the database Albertina Gold Edition of Bisnode Ceska
republika, a.s. For the study were selected enterprise category of Education (CZ-NACE:
Education, division: Professional, scientific and technical activities or Education),
excluded research organization (division: scientific research and development), with
a positive (more than one) number of employees and turnover for 2013 or 2014 all forms
of ownership. All interval variables were recalculated into the arithmetic ones. The
total number of entries - 10 890 education organizations. All the organizations on the
form of ownership include next categories: state-owned, private, municipality-owned,
cooperative-owned, foreign, ownership of associations, political parties and churches, not
ascertained yet. And by type of activity: Car driving school activities, Cultural education,
Driving school activities, Education, Tertiary education, Other education, Other education
nec, Primary education, Primary education (second level), General secondary education,
Higher education, Secondary vocational schools, Pre-school education, Technical and
vocational secondary education, Educational support activities, Secondary apprentice
centres, Environmental education, Plane driving school activities, Sports and recreation
education.

METHOD

Two-step cluster analysis was conducted to prove our hypothesis. Continuous variables:
number of employees, sales volume, number of jobs, number of activities, labor
productivity; Categorical variables: Number of Employees (interval), Activities. The
calculation was made by using IBM SPSS Statistics.

We hypothesize that in the first cluster must enter the organizations in which one
workplace and less than 5 employees. Unfortunately, the available data do not allow to
make a more detailed analysis and to prove that the actual sequential structure of the
first level of development forms one person. The second cluster will be evaluated, as
a group of companies (probably with parallel structure) as the characteristics of such
organizations will be a small number of employees, increasing the number of jobs and
a limited number of activities. The third cluster will be formed mainly organizations with
a consistent structure. In the fourth cluster will include classical universities obviously
have a parallel structure, because they include several faculties.

RESULTS

As a result of the two-step cluster analysis we were able to produce the decomposition
of the data set into groups (or clusters). In Table 1 we can see that organizations with
number of employees less than 5 people, as expected form the basis of one of the clusters
(column Ne3). The second and third cluster is formed, as expected by the following size
(number of employees and turnovers) organizations (columns Ne2 and Ne4). The fourth
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cluster (Nel) has included as expected the major universities and also the “emissions” of
previous levels.

Cluster
1 2 3 4
1(1-5) Frequency 45 0 2311 0
Percent 1,90% 0,00% 98,10% 0,00%
2(6-9) Frequency 12 0 235 1130
Percent 0,90% 0,00% 17,10% 82,10%
3(10-19) Frequency 12 0 166 2217
Percent 0,50% 0,00% 6,90% 92,60%
4020 -24) Frequency 4 0 0 736
Percent 0,50% 0,00% 0,00% 99,50%
5 (25 - 49) Frequency 7 2242 0 0
Percent 0,30% 99,70% 0,00% 0,00%
6 (50 - 99) Frequency 2 1498 0 0
Percent 0,10% 99,90% 0,00% 0,00%
7100 - 199) Frequency 12 232 0 0
Percent 4,90% 95,10% 0,00% 0,00%
§ (200 - 249) Frequency 2 8 0 0
Percent 20,00% 80,00% 0,00% 0,00%
9 (250 - 499) Frequency 8 8 0 0
Percent 50,00% 50,00% 0,00% 0,00%
10 (500 - 999) Frequency 4 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%
11 (1000 - 1499) Frequency 8 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%
13 (2000 - 2499) Frequency 4 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%
142500 - 2999) Frequency 1 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%
15 (3000 - 3999) Frequency 2 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%
17 (5000 - 9999) Frequency 2 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%
18 (10 000 - and more) | —eauency ! 0 0 0
Percent 100,00% 0,00% 0,00% 0,00%

Table 1: Four clusters of Czech Republic education system, 2013-2014 (source: own
calculations)

DiscussiON

Definitely prove the existence of a specific organizational structure by statistical methods
is quite complicated. In our case, we got the expected results because the clusters are
joined together precisely those companies that we expected. At the same time, we cannot
assert the uniqueness of getting result. Only the logic of development allows to suggest
that cluster analysis confirmed the alternation of serial and parallel systems.

In the case of higher education institutions, we can agree with the authors of the theory
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of economic and technological development about the existence of the law of alternation
of serial and parallel structures (Denisov and Yusim, 2013). In addition, we can also talk
about the existence of the development levels of the organization one of the characteristics
which is the organizational structure, which is changing as the organization grows.

As proof of the alternation may be noted that the next the most promising step in the
development is emergence of research universities which are now recognized by scientists
(Marginson, 2014) It is obvious that such a university is a bigger structure of the next
development level in comparison with educational universities.

The pattern of evolution of a firm are based on two components. A breakthrough in the
economy causes the appearance of serial levels of firms. A lack thereof or time lag is
compensated by a creation of firms of parallel levels. The alternation of serial and parallel
structures in the course of the growth of a firm’s development was shown in a conventional
pattern (see Table 2) and illustrated by the results of cluster analysis (see Table 1).

The best way to increase production efficiency in such cases is an extension of the process
chain due to the inclusion of the previous or subsequent redistribution. But for educational
institutions it is the newest scientific knowledge. That is why the educational institutions
of the fifth level of development of its production units are made up of blocks of Science
and Education, and together form a coherent system. And their supporting processes
ensure the effective support of just such a production system of education.

In accordance with the conclusions of the economic and technological theory of the
firm, cardinal increase the quality of education and the efficiency of large commercial
institution provides only the transition to the fifth level of development. The level of
educational organization Research University means that after a significant increase in
output within the parallel structure again there is a transition to a consistent system. And
it caused due to, as always, the requirement to increase the efficiency of the company.
The structure of national educational system consists of educational institutions and is
shown in table 2 (which, of course, is a bit simplistic, but, in fact, quite informative).

Level of development Educational institute Organizational structure
1 Private teachers serial
2 Training (education) centers parallel
3 College (school) serial
4 Education University parallel
5 Research University serial

Table 2. Levels of educational institutions development

CONCLUSION

The current developmental level of the educational organization describes the static state.
Dynamical evolution represents a shift from the level achieved toward a higher one and
the structures change from serial to parallel (and vice versa). We can argue that there is
the pattern (may be even law) of permanent alteration serial and parallel organizational
structures in long-term corporate evolution.

Unfortunately, in the modern statistics or corporate data there is not any information about
the structure and we had to use indirect signs. We interpreted the organization of the
first level of development as consisting of one person. Such organizations by definition,
can only be serial. The second level of development - are organizations with a common
activity, but having several workplaces. Obviously, they should characterize the parallel
structure. The largest organization - a classic university with the faculty organization, and
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therefore parallel. The third level is in many respects was obtained based on the analysis
of activities can be seen as consistent organization.

Certainly our article can only be seen as a first step and thorough proof requires larger
studies, involving analysis of the structure of specific organizations.

The next step in the study which can confirm our hypothesis must be offered a field
study of several organizations of each level of development. It would be desirable to
produce a representative sample of the educational institutions of the Czech Republic and
a comprehensive analysis of their organizational structure.

It can be assumed, that the general pattern of the organization’s evolution which presented
in the article is universal, because the approaches underlying it, can use it with certain
clarifications to educational organizations from any country with a market economy
in different historical periods for the purpose of an objective determination of current
situation, assess the prospects and development of methods and strategies for accelerated
development both individual educational organization and the national educational
system as a whole.
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ABSTRACT

This paper is focused on analyzing the perception of university students on the opportunities
offered by the higher education institution in which they are enrolled. The main aim is to
provide an analysis of the results obtained by applying the method based on questionnaires
and by analyzing statistical data obtained from its faculty website. The target group of this
research consists of students studying at the Faculty of Management in Production and
Transportation, from Politehnica University of Timisoara, Romania. The research results
shows an inventory of factors that determine motivation for involving students in research
and collaboration with businesses. The categories of factors significantly influence overall
satisfaction of students to the institution of higher education, professional development
and help motivate them to become actively involved in research.

KEYWORDS

Career decision, education, open innovation, perception, student’s satisfaction, research

INTRODUCTION

The education system is a pillar of the national economy, it is important for economic
development and national stability. The legal framework of the higher education is based
on related laws published nationwide, according to the procedures for recognition and
accreditation of diplomas (Law 88/1993! amended by Law 144/1999%). The overview
of the Romanian higher education quality, as derived from the analysis of public data of
students and employers, is a relatively high level of quality. In terms of trends, however,
whether the perceptions of teachers and employers remain stable, the students recorded
an impairment over the past few years. Higher education contributes to the development
of skills and abilities that form the business professional. Currently academia face reality
in which students choose to pursue a particular career since the early years of university
studies. Thus, professors adapt to these needs and the teaching process involves improving
techniques, practical applications, interaction with business, teamwork, to develop stimuli
that attracts students. This issue of identifying new stimuli that respond to the factors that
attracts students in educational and research activities is studied in different countries
and from different perspectives, e.g. Ceronia et al. (2016), Kurmanov, Zhumanova, and
Kirichok (2013); Ahrweiler, Pyka, and Gilbert (2011), Zimmerman, and Cleary (2006),
Cote and Levine (2000). So how highlights and studies, e.g. (Chinomona and Sandada
(2013), Moore and Bowden-Everson (2012), Carvalho and Mota (2010), the competitive
1 Law 88/1993, [Online], http://www.legex.ro/Legea-88-1993-3890.aspx

2 Law 144/199, [Online], http://www.legex.ro/OUG-144-1999-181 82.aspx
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environment in which it operates, leads universities to the development of a single strategy,
focused on the student, to attract and maintain many more students. Lustigova (2015) and
Majovska (2015) studies show that both teachers and students adapt to new techniques
of teaching and learning so that the process is extremely efficient. Thus there is a need
amongst universities to identify factors that contribute to meeting students’ needs and
obtain good results. Helgesen (2008) points out that both the factors and the actions of the
student contribute to his career development and to shape its profile since the early years.
The paper highlights in the next section of the paper the method used in this research and
the structure of the questionnaire applied to respondents, then the results obtained are
presented, and following there is the discussion section with an inventory of the factors
that contribute to meeting the needs of students in their career development.

The paper presents an analysis of the results obtained by applying the method based on
questionnaires and by analyzing statistical data obtained from its faculty website. The
questionnaire survey was administered to students enrolled in the Faculty of Management
in Production and Transportation, from Politehnica University of Timisoara (UPT),
Romania.

MATERIALS AND METHODS

This research was performed during the 2015/2016 academic year. The purpose of the
research is to analyze the students’ perception of higher education and to systematize
the factors contributing to meeting their needs. It used questionnaire survey and analysis
of data regarding the number of hits to the faculty website scripts. The questionnaire
was administered to 400 students who study engineering at the Polytechnic University
of Timisoara, Romania. The questionnaire is divided into four parts which outlines four
categories of factors: engineering teaching-learning, abilities and IT environment, research
and open innovation, and identification of learning style and personal information, see
Figure 1: The structure of the questionnaire.

| Engineering teaching-learning
methods

—{ Abilities and IT environment

— Research and open innovation

Questionnaire

|| Identification of learning style
and personal information

Figure 1: The structure of the questionnaire

The present research is based on the following elements: higher Technical Education in
Timisoara /Politehnica University of Timisoara; students of Faculty of Management in
Production and Transportation (FMPT); using the survey questionnaire. The questionnaire
was applied online to identify current characteristics of higher education in the vision of
students; Analysis of public data found on university websites; and statistics of accessing
the site MPT (2013) by students involved in the teaching-learning.

FMPT is one of 10 faculties of the Politechnica University of Timisoara. Fundamental
domain is Engineering Sciences, Graduation domain are Engineering and Management
and Public Administration. For Engineering and Management domain the Science Branch
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are: Mechanical Engineering, Mechatronics, Industrial Engineering, and Management.
Undergraduate specializations are: economic engineering in the industrial domain,
economic engineering in the electrical, power and electronic, economic engineering in
construction, and economic engineering in the chemical and materials industry. For this
research we applied the questionnaire to students from Engineering and Management,
without taking into account the Public Administration (following this program the students
are specialists in Public Administration). Engineering and Management specialization
offers general information and competences in engineering and economics, with an accent
on management competences.

The respondents can be characterized by: young people between 18 - 22 years of age, they
are Romanian citizens, and are FMPT undergraduate students. The responding students
attend Engineering and Management during four years of study, obtaining the title of
“engineer” after graduation.

RESULT AND DISCUSSION

The applied questionnaire is divided into four parts. Analysis of the results obtained is
made on each category and in the end section there is the inventory of factors contributing
to the satisfaction and professional development of the student.

A. Engineering teaching-learning

In this part of the questionnaire, a number of dimensions were investigated. The revealed
dimensions to be analyzed concern: the typology of teachers, course content and format,
content and format of seminars, interactive teaching-learning methods, technology
environments used by students in learning and programming environments.

It can be concluded that 97.4% of students participated in each activity of the curriculum
in each discipline at a rate of at least 50%. This leads to the shaping and development of
skills and competencies that help their employability. From the perspective of typology of
teachers, 28% of respondents think that the role of initiator in teaching is appropriate, see
Table 1: Teacher typology and learning methods. The Methods of teaching and interactive
learning in group is valued in proportion of 39% of respondents, see Table 1: Teacher
typology and learning methods.

Category Type Percent Category Type Percent
Initiator 28% _ Methods of teaching and |- 3¢ 550,
interactive learning in group
Organizer 23% Interactive Metho@s for problem s_ol_ving 30.80%
Teacher Tutor 21% teaching- by stimulating creativity ?
typol Participant 11% 1 i
Ypology articipat 2 caring Research methods in group | 15,80%
Resource 8% methods
Correctin 6% s .
Contro 111::7 30/2 I prefer individual learning | 15,20%

Table 1: Teacher typology and learning methods

The Respondents, 46.2%, prefer structuring the course material by dictation. The
respondents prefer for the seminars / labs, examples and visits to the companies in
proportion of 30.8%. They are followed at a distance by case studies, 7.7%. The
respondents prefer the course material in electronic format, 53.8%, and appreciate the
interactive method of teaching in working groups prefer the course material in electronic
format, 53.8%, and appreciate the interactive method of teaching in working groups.
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B. Abilities and IT environment

The IT skills and knowledge is analyzed in detail as student profile is technical,
engineering, and use of technology in this field is mandatory. Outlining a profile in which
IT skills meet a favorable level leads to a student trained in this area. The skills developed
in the faculty interferes in two areas: engineering and management, with a management
focus. Therefore, economic disciplines prevail. IT tools known and used by students are
not numerous, summarized in processing of text, graphics, programming and design.
From this perspective, the results include the following dimensions: technological
environments used by students in learning, communication skills in business, social media,
and motivation. Of these dimensions, social media is used more intensively by students.
This area lies at the crossroads between the use of IT and communication in the learning
process. A social environment leads to student’s motivation to actively integrate in each
learning activity. As shown by Balakrishnan and Lay (2016), social media allows users
to create, share and exchange data with other people. Services of social media sites such
as Facebook, Twitter and YouTube allow people from diverse backgrounds to express
their thoughts, and to connect to users worldwide. These conclusions are also found in the
Lenhart et al. (2010), and Cioca et al. (2013b) studies.

Of'the respondents, 33 5students use word processors and spreadsheets, and only 5 students
use Microsoft Access and other databases. Social networks are used on a daily basis by
95% of the students surveyed. Of these, 90% use organized email groups at the start of the
academic year. Most students choose technical education in Timisoara, UPT, based on the
reasons: the reputation of the university (51.3%), training as an engineer (43.6%), friends
and family as stimulus (33.3%), Internet searches (15.4%).

C. Research and open innovation

In the research Draghici et al. (2015) the success factors for open collaboration between
university and business are shown. This collaboration can be supported by the activities
of students. Among students, 67% consider the work of research and want to get involved.
75% of students want to engage in more research projects. All respondents were involved
in internships that contributed to collaboration between universities and business.
Factors that motivates students in collaboration with the business are: compensation
(87%), knowledge gained (69%), understanding the processes of production (61%), and
subsequent collaboration (91%).

D. Identification of learning style and personal information

To identify learning styles and personal information the following dimensions were
analyzed: learning style, temperament, demographics. Learning styles defines the
preferred means of receiving, processing, storage and updating of information and are
formed through education. As the survey shows: 87% of respondents are defined as visual
style, 28.2% auditory style 7.7% tactile and 2.6% kinesthetic. Sanguine temperament
is available in 48.7% and 10.3% melancholic. Students have a basic technical training
in a proportion of 85%, coming from math or computer science high schools. They
do not assume risk in professional development, developing risk bypassing activities,
as presented in the study Cioca and Ivascu (2013a). From the statistical analysis of the
related faculty site scripts (MPT, (2013)), Table 2: Scripts viewed by students, it is seen
that the bulletin board page (display information about schedules, rooms and others) and
collaboration with the business environment recorded the highest bandwidths. Students
are interested in learning process necessary resources, employment opportunities and
collaborations with companies.
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Day Number of visits Pages Hits Bandwidth
01 Jan 2016 0 0 0 0
02 Jan 2016 0 0 0 0
03 Jan 2016 0 0 0 0
04 Jan 2016 0 0 0 0
05 Jan 2016 0 0 0 0
06 Jan 2016 47 143 933 237.67 MB
07 Jan 2016 97 369 2068 374.55 MB
08 Jan 2016 75 339 1664 435.40 MB
09 Jan 2016 74 231 1361 320.73 MB
10 Jan 2016 76 283 1702 542.54 MB
11 Jan 2016 121 362 2665 722.34 MB
12 Jan 2016 117 378 2506 647.45 MB
13 Jan 2016 109 369 2526 575.11 MB
14 Jan 2016 110 265 1792 523.61 MB

Table 2: Scripts viewed by students

The results of the four sections of the questionnaire lead to the systematization of some
factors that need to be addressed and integrated into the university’s strategy to be
competitive and attract more students. The four parts that outlines the four categories of
motivators for students are:
+ engineering teaching-learning: 4 factors; abilities and IT environment: 3 factors;
research and open innovation: 3 factors; identification of learning style and personal
information: 4 factors.

a. Interactive methods
b. Interaction with the
business environment
¢. Digital information
d. Professor initiatives

a. Basic IT Environments
b. Social Media

¢. Reputation of the
university

a. Visual learning

b. Technical background
¢. Communication

d. Time Management

a. University collaborations
with enterprises

b. Internships

c. Open innovation
challenges

Figure 2: Inventory of motivating factors of students (source: own development)

The factors that motivate students are inventoried in the model from Figure 2: Inventory
of motivating factors of students. There are four categories of factors that correspond to
the four categories of questions from the questionnaire’s structure.

CONCLUSION

This study provides an insight into the perceptions of university students in technical
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education and presents an inventory of factors that contribute to the professional
development of students by involving them in various activities. From the management
point of view, in a competitive academic environment where competition is high, inventory
of success factors represents a starting point in developing strategies. As Cova, Dali,
and Zwick (2011) study shows, developing a competitive strategy generates value for
university students and contributes to delimitation in the competitive environment. Future
research will include actions of surveying other universities in Romania and comparing
the results to generate a model of factors that contribute to a good collaboration between
universities (including students) - industry. Also investigating the perception of teachers
in relation to these factors contributes to shaping the fundamental requirements of the
teaching-learning relationship. The prospect of (re) thinking teaching and communication
techniques, especially searching methodologies to link specific knowledge to the practical
part of teaching, shows the need to reflect on teaching in higher education. A number of
researches, Moore and Everson (2012), Kiraz (2014), show the necessity of reflecting on
the learning process.
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ABSTRACT

The process of transforming creative ideas into commercially viable businesses is
recognized as the core idea of entrepreneurship. Successful entrepreneurship is based not
only on luck and money, but also on excellent skills related to: creativity, risk taking,
marketing, management, leadership, forecasting and planning or communication. These
abilities can be developed and nurtured through educational programs tailored to set
a basic framework required to understand entreprencurship and to allow developing
unique careers in the field. The paper objective is to present a research on students’
entrepreneurship potential and the education in the field, in the case of two universities:
one from Romania and one from Greece. The results of the statistical data processing
underline entrepreneurship education gaps in both universities. The discovered good
practices and efficient solutions for the entrepreneurship education were shared between
educators and students of both institutions in order to improve quality and effectiveness
of the education.

KEYWORDS

Comparative study, entrepreneurship, education effectiveness, skills, survey

INTRODUCTION

Entrepreneurship is perceived as “any attempt at new business or new venture creation,
such as self-employment, a new business organization, or the expansion of an existing
business, by an individual, a team of individuals, or an established business” (Reynolds
et al., 1999; p3).

Global Entrepreneurship Monitor (GEM, 2014) report has underlined that the Romanian
economy is efficiency-driven while the Greek economy is an innovation-driven economy.
The entrepreneurial activity prevalence rates along the phases of the life-cycle of a venture
(information on entrepreneurial dynamics) for Romania and Greece are presented in
Table 1.

ERIE 2016 87



Nascent New business Early-stage Established | Discontinuation
Country | Entrepreneur- | ownership entrepreneur-rial business of businesses

ship rate rate activity (TEA) ownership rate | (% of TEA)
Greece 4.60 3.40 7.90 12.8 2.80
Romania 5.30 6.20 11.3 7.60 3.20

Table 1: Phases of entrepreneurial activity by geographic region according to (GEM, 2014),
(% of population aged 18-64)

The total early-stage entrepreneurial activity rate (percentage of individuals aged 18-64
in an economy who are in the process of starting a business or are already running a new
business, not older than 42 months) in Romania is 11.3%, more than in Greece (7.9%).
The established business ownership rate (percentage of individuals aged 18-64 in an
economy who own and manage a business older than 42 months) in Greece is 12.8%,
bigger than in Romania (7.6%). The discontinuation rate (percentage of individuals aged
18-64 who owned a business but discontinued it for different reasons during the last 12
months) is around 3% in both countries. This evidence can be explained by a different
economic development level of the two countries: the Romanian entrepreneurial activity
is more active in the early stage while the Greek entrepreneurial activity is considered
a mature one.

Furthermore, (GEM, 2014) analysis of social values towards entrepreneurship reveals
a deep difference between countries: the Romanians have a stronger, more positive
perception related to the first three features than the Greeks (Table 2).

Region and Entrepreneurship as | High status to successful | Media attention for
economies a good career choice entrepreneurs entrepreneurship
Greece 58.4 66.4 45.8
Romania 73.6 75.2 71.3

Table 2: Social values towards entrepreneurship (%)

Table 3 shows how the economies of the two countries differ in terms of individual
attributes towards entrepreneurship, as measured by the (GEM, 2014). The perceived
capabilities are higher than the perceived opportunities in both countries. Taking into
consideration the recent Greek economic crisis, a higher discrepancy is recorded between
perceived capabilities vs. perceived opportunities (45.5% vs. 19.9%). The Romanians
have a positive perception on opportunities, capabilities (48.4% vs. 32.4%) and their
intention for entrepreneurship (they are more enthusiastic) than the Greeks who are more
mature when thinking on risks associated to starting their own venture (fear of failure
61.6%).

Country Perceiv.e('i Perce'i\./e.:d Fear of failure' En'tr epre.neurial
opportunities capabilities intentions®
Greece 19.9 45.5 61.6 9.5
Romania 32.4 48.4 41.3 31.7

! Denominator: 18-64 age group perceives good opportunities to start a business.
2 Respondent expects to start a business within three years, denominator: 18-64 age group that is
currently not involved in entrepreneurial activity.

Table 3: Individual attributes towards entrepreneurship (%)
On the other hand, the European Commission report regarding entrepreneurship education

shows the following needs (European Commission, 2014):
* “Introduce entrepreneurship as an explicit curriculum objective for formal and non-
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formal education at national level, supporting this with implementation guidelines;

* Ensure that curriculum frameworks are flexible enough to enable introduction of
more innovative teaching and assessment methods, giving educators and education
institutions the flexibility to choose the most appropriate approaches for their
teaching;

*  Encourage interdisciplinary curriculum approaches to support and enhance the
introduction of entrepreneurial methodologies at education institution level; make
practical entrepreneurial experiences widely available throughout all stages of
education and training, with a minimum of one during compulsory education for
all learners;

*  Make entrepreneurial learning relevant to the real-world through active engagement
between education, business and community, particularly in the design and
development of practical entrepreneurial experiences;

»  Encourage the use of innovative information and communication technologies (ICT)
based learning in entrepreneurship education;

»  Share good practice and encourage collaboration between formal and non-formal
education environments”.

So, the challenge is to develop interdisciplinary approaches, making entrepreneurship
education accessible to all students specialization curricula, creating teams for the
development and exploitation of business ideas, mixing students from economic,
business, engineering studies and students with other specializations and with different
backgrounds (by interdisciplinary training modules or courses) (Riel, 2006; Welsh &
Dragusin, 2013). Universities have a key role in these developments, through their high
quality and effective entrepreneurship programs (Davidsson, 2015).

In this context, the paper objective is to present a research on students’ entrepreneurship
potential and the education in the field, in the case of two universities: one from Romania
(an efficiency-driven economy) and one from Greece (an innovation-driven economy)
in order to discover gaps of entrepreneurship education though the characterization of
the learning outcomes perception. The described research aims to make an overview of
students’ entrepreneurship potential and the education in the field.

MATERIALS AND METHODS
The Research Context and Methodology

The comparative study was developed with the support of students (respondents,
subject of the performed investigation) and teaching staff (responsible for the research
scenario design and implementation) from two higher education institutions: Politehnica
University of Timisoara, Faculty of Management in Production and Transportation' from
Romania and Alexander Technological Educational Institute of Thessaloniki, Business
Administration and Economics and Informatics Departments® from Greece.

In the case of UPT, the research targeted mainly master students (239 persons) from the on-
going three programs, namely: Engineering and Competitive Management, Engineering
and Logistic Systems Management and Entrepreneurship and Business Administration
(academic year 2014-2015). In the case of ATEITH, the investigation focused mainly

1 Official web page of the Romanian institution considered in the research,
www.mpt.upt.ro
2 Official web page of the Greek institution considered in the research,

http://www.it.teithe.gr/?lang = en
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on the Bachelor students (250 persons) from the on-going three programs in the field of
marketing.

The research objective was to investigate the students’ entrepreneurship potential and
the education in the field, in the case of the aforementioned higher education institutions.
The research established scenario consists of the implementation of the survey method
based on a designed questionnaire with the following structure: (1) a first section with five
questions for the sample’s demographic characterization (by subjects’ country of study,
gender (M, F), age, completed education level, specialization type); (2) a second section
with 10 questions conceived to describe the entrepreneurial education and students’
potential to become entrepreneurs.

Data were obtained from self-administered questionnaires, filled in by a total of 193
students (99 students in Romania, with a response rate of 41.42% and 94 students in
Greece with a response rate of 37.60%). The total response rate of 39.47% is considered
as good and adequate for the study.

Using SPSS, Amos software as a basis for the descriptive statistics approach, the 193 valid
questionnaires were processed in order to compare the two subsamples characteristics,
by each question in the proposed questionnaire (among the considered variables country
and gender). Contingency tables were defined to display the multivariate frequency
distribution of the variables; the statistical analysis was based on the calculation of the
probability (p), Pearson’s chi-squared test 2 (which can be applied given the expected
frequency), the Student t — test, Mann-Whitney U test, z-score testing, odds ratio (OD)
and the confidence intervals (CI) were determined when appropriated.

Research Sample Characterization

Sample demography is based on the responses given to the first five questions. Results are
presented briefly in Figure 1. From the perspective of the gender distribution of the related
subjects per each country, the two samples are not homogenous (y2(1) =27.07, p<0.001).
The subjects’ age distribution shows that Greek participants are significantly younger, as
compared to Romanians (t(191) =2.136, p=0.034, 95% CI = (0.078 — 1.949)). In addition,
it can be observed that the mean age for the Romanian and Greek subjects by gender is
not statistically different (p = 0.05 and respectively, p = 0.122). Regarding the completed
level of education, the Greek participants in the survey have lower levels of completed
education, as compared to Romanians (U = 3087, z = -5.04, p<0.001). Furthermore, in
the case of Romanian respondents, there are no significant differences between males
and females regarding the completed level of education (p = 0.421). In the case of Greek
respondents, females have a higher level of completed education, as compared to males
(U=672.5,z=-2.18, p = 0.029).

90 ERIE 2016



Country

Hro
100.0%] HeR

80.0%]

189 164
*
125 60.0%]
o 169593

68

<
- hd

20.0%

Percent

= - high school bachelors degree master degree

Country Whats your completed level of education

Figure 1: Representation of the sample’s main demographic characteristics
(age distribution and completed level of education)

Students involved in the research were enrolled in different specialization programs, at
Bachelor and Master levels. The educational background of the survey participants is quite
heterogeneous: engineering (148 students), economic sciences (18 students), journalism
(9 students), communication and public relations (7 students), public administration
(6 students), mathematics-informatics (3 students), architecture (1 student) and dental
medicine (1 student). These characteristics of the sample were not used further in the
statistical analysis because of the large variety of the answers given.

Research results on entrepreneurship education and knowledge acquisition
sources

The items that were considered for the entrepreneurship skills development are depicted
in Figure 2. These were the topic of five questions included in the designed questionnaire.
The approached items were considered as a synthesis of other similar questionnaires in
the field. First, the students’ enrolment in entrepreneurship courses was investigated.
The research results did not identify significant differences between countries, related
to subjects’ attendance to entrepreneurship courses (p = 0.378). In the Romanian group,
males have significantly attended more frequently entrepreneurship courses, as compared
to women (y2(1) = 4.20, p = 0.040, OR = 2.38). Amongst the Greek respondents, the
differences between genders are not statistically significant (p = 0.618) in respect of how
frequently they attend entrepreneurship courses. The results highlight a poor involvement
in the entrepreneurship courses included in the academic curricula of students from both
universities. Male students, from both countries, have attended more entrepreneurship
courses and this has proven their interest in developing their competencies in such
a field. On the other side, students’ responses have shown that they are not aware of
the fact that they have attended courses related to entrepreneurship education (e.g.
general management courses, marketing, communication skills are included in most of
the specializations curricula at the Bachelor level, in both universities), as probably their
teachers (trainers) did not mention the link with and the support to the entrepreneurship
skills and behaviour development.
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{ Entrepreneurship courses

.
| Entrepreneurship
| cducation: Extracurricular activites focused on
. | entrepreneurship or self-employment
Entrepreneurship skills y
development From work experience
[Entrepreneurship From a past experience of starting
| knowledge their own business

aquisition:

From close family members who are
self-employed

Figure 2: The investigated items related to students’ entrepreneurship skills development

Despite this lack and misunderstanding in entrepreneurship education, the research results
have discovered that students’ involvement in extracurricular activities that focus on
entrepreneurship or self-employment are considered the most interesting and attractive
ways for their entrepreneurial education. The collected responses have revealed that
Romanian students, as compared to the Greeks, have participated 4.3 times more often
in extracurricular activities that focus on entrepreneurship or self-employment (y*(1) =
21.33, p<0.001, OR = 4.3). Furthermore, within the Romanian students, the differences
between genders related to the frequency of attending extracurricular activities that focus
on entrepreneurship or their self-employment are not statistically significant (p = 0.786).
The results show that many Romanian students (55.3% males and 52.5% females) were
involved in extracurricular activities that focus on entrepreneurship or self-employment,
an expected result in line with the (GEM, 2014) findings. Generally, they build their
professional career (starting very early when they are still enrolled in the Bachelor
programs) as employees of different companies (most in the automotive field, which are
located in the Romanian West Region) or as entrepreneurs in their families’ companies
and rarely, by establishing their own companies. Despite the economic crisis, Greek
students (21.1% males and 21.7% females) are less involved in extracurricular activities
focused on entrepreneurship or self-employment. This result is also similar with the GEM
(2014)’s findings.

Other investigated aspect was the students’ work experience that can be considered
a source for entrepreneurship knowledge acquisition. The results show no difference
related to the length of work experience between the respondents of the two countries
(p = 0.340). With 55.6%, most of the Romanian students had less than one year of work
experience (34.2% of the male and 68.9% of the female students). Furthermore, within the
Romanian sub-sample, the females had significantly less work experience, as compared
to males (U = 758.5, z = -3.18, p = 0.001). The same situation was discovered for the
Greek students, as 64.9% of them had less than one year of work experience (71.8% of
the male and 43.5% of the female students). Within the Greek sub-sample, females had
significantly more work experience, as compared to males (U = 610.5, z = -2.13, p =
0.033). As a comparative conclusion, Greek students had more work experience than the
Romanians, underlined even by the gender analysis.

Another important entrepreneurship knowledge acquisition source has been considered
the past experiences as entrepreneurs by having started their own business in the past.
Research results show that 10.1% of the Romanian students have started a business in
the past (23.7% males and 1.6% females), compared to 9.6% of the Greek students (8.5%

92 ERIE 2016



males and 13% females). There are no differences related to the frequency of starting
their own business in the past between countries (p = 0.903). Within the Romanian group
of students, males have significantly started a business in the past more frequently than
females (p = 0.001 and Fisher’s Exact Test). Within the Greek group of students, the
differences between genders related to frequency of starting their own business in the
past are not statistically significant (p = 0.687). Generally, this knowledge acquisition
source is less considered by the respondents because of the associated risks (including
the financial one).

Having close family members who are self-employed was expected to be considered the
most useful knowledge acquisition source for entrepreneurship skills. According to the
research results, 52.5% of the Romanian students and 58.5% of the Greek students have
recognized that they have close family members who are self-employed. Despite this, the
statistical analysis by respondents’ gender has underlined a very low influence to students’
entrepreneurial skills development. There are no differences related to the frequency of
having close family members who are self-employed, between countries (p = 0.404).
On the one hand, within the Romanian group of students, males declare having close
family members who are self-employed more frequently than females (}*(1) = 6.29, p
= 0.012). On the other hand, there are no differences related to the frequency of having
close family members who are self-employed, between genders in the case of the Greek
group of students (p = 0.095). As a general conclusion, students from both countries do
not consider their close family members who are self-employed as a potential source for
entrepreneurship knowledge.

The synthesis of the research results are shown in Figure 3.

Data process of YES
answers Romania  Greece
Entrepreneurship courses 37.4% 43.6%

education (average score) 45.45%  64.90%
Entrepreneurship

knowledge acquisition

from work experience

(most answers given for RO
“less than one year™) 55.60%  64.90%

Entrepreneurship

knowledge acquisition

from past experience 10.10% 9.60%
Entrepreneurship

knowledge acquisition

from close family

members who are self-

Extracurricular activities
on entrepreneurship 53.5% 21.30% GR
Entrepreneurship

0 20 40 60 80
DOEntrepreneurship knowledge acquisition
- average score
® Entrepreneruship education - average
score

employed 52.50%  58.50%
Entrepreneurship

knowledge acquisition

(average score) 39.40%  22.70%

Figure 3: Synthesis of the research results on education and knowledge acquisition in the field
of entrepreneurship

Research results on students’ entrepreneurship potential and their
implications on education in the filed

Students confidence on their 20 abilities on becoming entrepreneurs, was first analysed
and this was then linked with related education subjects that are usually included in
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entrepreneurship training programs (action done through a group of discussions between
Romanian and Greek professors involved in such trainings) in order to discover students
education needs in the field. Table 4, 5 and Figure 4 present the research results. The
analysis has been done by considering the countries sub-samples of respondents only.
Gender analysis is irrelevant because the education is not limited by gender, in both
countries.

Average confidence score

How much confidence do you have (1 low...5 highest Entrepreneurship education
in your ability to....? confidence): subjects
Romania Greece
Lead and manage a team 3.71 3.49 Human resource management
ldeptlfy ways to comb¥ne resources 3.49 341 Innovation and creativity
in new ways to achieve goals
Manage time during projects 3.58 3.34 Project management
BralnstO@lng folr new ideas 3.64 3.54 Innovation and creativity
discovering
Put together the right team in order 381 336 Human resource management
to solve problems
Conduf:t analysis for a project that 344 333 Business analytics and
aims to solve a problem management
Read and interpret financial Project management
statements 2.74 2.7 (Accounting and finance)
Identify potential sources of 393 3.05 Business analytics and
resources management
Persist in the face of setbacks 3.17 3.04 Risk management
Networking capacity/skills 3.71 3.47 Communication
Set and achieve project goals 3.80 3.77 Project management
Learn from failure 4.21 4.05 Risk management
Get others to identify with and 3.62 3.50 Human resource management

believe in my vision/plan

Clearly and concisely explain
verbally/in writing my ideas in 3.46 3.17 Communication
everyday terms

Manage uncertainty in projects and

3.21 3.23 Risk management
processes
Work productively under
continuous stress, pressure and 3.28 3.21 Human resource management
conflict
Think outside the box 3.78 3.72 Innovation and creativity
. . Project management
Estimate a budget for a new project 3.19 3.72 (Accounting and finance)
Easy find a solution for a problem 3.69 3.54 Innovation and creativity
Start his/her own business 3.88 3.64 Business analytics and

management

Table 4: Research results on students’ confidence in their entrepreneurship abilities

The research results have shown a good average score of the Romanian (3.54) and
Greek (3.41) students on their confidence related to the 20 selected entrepreneurship
abilities (Table 5, Figure 4). A deep analysis on these expressed level of confidence
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on their entrepreneurship abilities in relation with education subjects has underlined
that Romanian students have small confidence and less skills on project management
(including accounting and finance), but big confidence and good skills on innovation
and creativity, human resource management and communication. Greek students have
small confidence and less skills on communication, but considerable confidence and good
skills on innovation and creativity, risk management and project management (including
accounting and finance). In the field of risk management, Greek students are less confident
(more prudent) in their abilities than the Romanian students.

. . . Average confidence score
Entrepreneurship education subjects: -
Romania Greece
Business analytics and management 3.52 3.34
Human resource management 3.61 3.39
Project management (including accounting and finance) 3.33 3.41
Innovation and creativity 3.65 3.55
Risk management 3.53 3.44
Communication 3.59 3.32
Total average score of confidence 3.54 3.41

Table 5: Research results on students’ confidence on their abilities related to education
subjects in the field of entrepreneurship

COMMUNICATION
RISK MANAGEMENT

INNOVATION AND CREATIVITY

PROJECT MANAGEMENT (ACCOUNTING
AND FINANCE)

HUMAN RESOURCE MANAGEMENT

BUSINESS ANALYTICS AND MANAGEMENT |

3,10 320 330 340 350 3,60 3770
GR ®RO

Figure 4: Graphical representation of students’ confidence on their abilities related to
education subjects in the field of entrepreneurship

CONCLUSION

The research analysis performed allows the answer to and debates on the question: How
should the entrepreneurship education in technical universities (particularly in the
case of UPT and ATEITH) be reconsidered to create effectiveness and satisfaction for
both students and trainers? Embedding entrepreneurship into higher education is still
a challenging task, but one in which progress has been achieved in the past few years.
The results’ synthesis for the first investigation done shows higher average scores for
entrepreneurship education (45.45% of the Romanian students and 64.90% of the Greek
students have respond with “yes”) than for knowledge acquisition from different sources
in both sub-samples (Figure 3). Learning entrepreneurship from different sources is not
seen as a potential practice for students in both countries (only 39.40% of the Romanian
students and 22.70% of the Greek students have responded with “yes”). In this case,
acceptable average scores were found only in the case of own work experience (but it
is “less than one year”) and lower average scores were found “from past experience on
starting own business”.
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The results’ synthesis (Table 5 and Figure 4) related to students’ confidence on their 20
abilities in entrepreneurial skills, and their connection with education subjects in the field
were analysed and debated by teachers and trainers from Romania and Greece in order to
re-design the university curricula. In Greece there is a strong need for communication and
business analytics and management skills development. In Romania there is a strong need
for project management skills development.

The research results are important for researchers, universities’ managers/leaders, and
policy makers that should focus on their quest to define entrepreneurship curricula that
should be attended by students of all specializations. The university curricula in the field
of entrepreneurship should be interdisciplinary and trans-faculties or departments in the
university and with a strong support of information and communication technologies. In
addition, one of the most important results of the research is that Romanian and Greek
students expressed a high level of interest on following an entrepreneurship career. This
issue has to be better explored in order to design adequate programs that have to be
supported through cooperation for innovation and exchange of good practices.

One of the main limitations of this research is the sampling technique used in the research,
as convenience sampling is part of non-probability sampling techniques. Another
limitation of this research is the small sample size (193 respondents, representative for the
master program of UPT students group but not for ATEITH) and the differences in age and
levels of education programs of the subjects from the two countries.

In the future, questionnaires have to be collected from more students of both universities.
Probability-sampling techniques should be used to provide a sample size large enough so
that the results obtained could be generalized to the entire investigated population.
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ABSTRACT

In this paper reasons for assessing tertiary students of different learning fields are
considered as well as how technology affects and enhances assessment process. Two
groups of bachelor students were asked to take part in designing professional English
language e-course specialised in their study fields. With respect to Assessment for
Learning teaching approach, which enables personalization of learning, students of
Financial Management and Management of Tourism suggested preferred formative and
summative assessment methods used in relevant e-courses administered in Blackboard
LMS.

The data were collected from the researcher-made questionnaire, which was uploaded
in the e-courses in summer semester 2014/15. The results confirmed that students,
regardless their study fields, were highly motivated to take part in the research as
assessment is always stressful part of learning process; they strongly preferred face-to-
face instruction, however, technology enhanced language learning, including assessment,
was considered to be inevitable part of their professional English language instruction,
most preferably delivered in the blended form.

KEYWORDS

Assessment for Learning (Afl), formative assessment, summative assessment, technology
enhanced language learning

INTRODUCTION

Assessment in this paper is understood as Boud (1995) states it as educational
measurement which takes for granted the basic assumptions of conventional
assessment: that is, testing follows teaching, the links between subject content
and assessment technique are unproblematic and assessment is quantitative.
The main concerns of educational measurement are to make assessment
more rational, efficient and technically defensible. Ideas drawn from the field
of psychometrics are part of the vocabulary.

Assessment is an essential component of learning and teaching environment. It is
extremely broad term that covers different types of activity with different purposes, Carr
(2011) divides the assessment purposes as follows: diagnostic, placement, proficiency,
achievement, formative, summative and quality assurance, see Table 1.
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Type of assessment Purpose of assessment

diagnostic to determine the needs of a student

placement to assign students to groups
proficiency to assess how good a student is at something
achievement to award a grade or certificate

to give feedback to students and determine the direction of

formative . .
future learning opportunities
summative to establish what a learner has achieved at the end of a course
quality assurance to evaluate teaching

Tab. 1: Different purposes of assessment

Assessment can either take place at any time during the semester in order to establish
how well students are progressing and what their following learning needs are (formative
assessment) see Fig. 1, or it can be delivered at the end of the semester to see how much
students have learned (summative assessment) (Aboulsoud,S.H., 2011). Moreover,
assessment is an important quality assurance tool, checking the quality of teaching.

Fig. 1: Formative and summative assessment

Lately there has been move towards Assessment for Learning (Afl) (Blac and Wiliam, 1998)
whichisteachingstrategyenablingpersonalizationoflearning. Itprovidesfrequentassessment
that enable targets to be set for individual students. In this respect Afl is in accordance with
the learning style model. Students should know what they need to learn and how far
they are progressing towards the desired outcomes. This means that instructors — course
designers should be explicit about intended learning goals (Petranek, K., Janecka, P. and
Milkova, E., 2013).

Computer-based formative self-assessment can be taken by students at any time and
without checking the answers. Tests can also compile the results and give a grade
automatically, feeding the results back to the teacher. The use of technology in assessment
creates also new possibilities e.g. computer adaptive testing (CAT) see Figure 2.

The principle of CAT, which can be part of Afl, is that the tests adapt to the candidate, so that
the questions become more difficult or easier depending on the student’s previous answers.
This can deliver learning opportunities that are personalized to the individual (Choi, S.
W., Reise, S. P., Pilkonis, P. A., Hays, R. D., and Cella, D., 2010).
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Fig. 2: Computer adaptive test: the first item dictates the second item which will be served
and so on (source: Learnosity)

Common types of tests in language instruction include multiple-choice questions, close and
gap filling, short answers questions, composition writing, and oral interviews. Listening
tests commonly userecorded conversations or lectures with multiple-choice, or short answer
questions. Reading tests use items of text with multiple-choice or short answer questions.
Assessment of speaking is more problematic and that is why it is very rarely delivered
in electronic form.

The important question is also reliability and validity of assessment. Validity means that
an assessment should test what it is intended to test. Weir (2005) also believes that an
assessment should be considered valid only if the marks or grades are an accurate reflection
of the candidate’s knowledge and skills. This may be an interesting argument, but based
on the long term teaching practice we know that student’s performance can be affected by
many different factors, so a mark that does not give an accurate reflection of ability does
not mean that the test was invalid, it would rather be evidence for reduction in its validity.
All the above mentioned aspects of assessment where technology is introduced as
a mediational tool had to be taken in account when the e-courses of professional English
for Financial Management and Management of Tourism were designed. Moreover,
following the idea of Afl, it was decided to involve students into the process of course
assessment tools implementation. The main objective of this research was to detect the
students” preferences for particular assessment tools and thus not only reduce the stressful
elements from this part of learning environment but consequently raise their learning
motivation.

MATERIALS AND METHODS.

This research was intended to assess students’ preferences of the assessment tools used
in the e-course of English for Tourism and English for Financial Management administered
in the university Blackboard LMS. Descriptive research design was employed to explore
students’ preferences. Both primary and secondary sources of data were collected. The
primary data were collected through questionnaire, and secondary data were also collected
via literature reviews.
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The researcher selected the target group from 3™ year Tourism Management students
(No: 138; 81 F, 57 M) and 3™ year students of Financial Management (No: 63; 21 F, 42
M) for the questionnaire survey in summer semester 2014/15. Close ended questionnaire
was administered to investigate students’ preferences of assessment and their reasons and
factors for their preferences.

The data collected through close-ended questions were analysed to investigate the
correlations between the two groups of students’ preferences.

The questionnaire consisted of two parts. The first set of questions was dealing with the
students attitudetotheexisting Englishcourses of professional English, whichwerebasically
general English courses with very little diversification in the professional fields. The second
part of the questionnaire was inquiring about the assessment tools and students” preferences
in this segment of the course. Assessment was chosen as the main topic, because it is
particularly important when technology is involved. The instructor should be sure that
what is being tested is language knowledge or skills rather than familiarity with technology.
Godwin-Jones (2011) has remarked that perhaps the biggest current challenge for teachers
is to help students to become self-directed learners. Godwin-Jones also make the point
that if students are motivated to learn, and know how to direct and monitor their learning,
they can turn any experience with technology into a language-learning opportunity.

The main objective of this research was based on the Afl, CAT and CAA (computer adaptive
assessment) principles to design the professional English language courses, especially
the computer assisted assessment in the form of formative assessment, which would answer
the students’ preferences.

RESULTS

Data detecting the students” evaluation of current content of Professional English e-courses
atthe Blackboarduniversity LMS (BB)revealedthat37% students would definitely welcome
further differentiation in the course content based on specific field of study, 49% would
partiallywelcomethat,andonly 14%thinkitisnotnecessary (seeFig.3). Thisgivesafirmbasis
for further innovation in this direction. It was decided that the only efficient way how
to achieve this within the given curriculum is to transform current face-to-face teaching
into a blended course (using Blackboard LMS), where the e-learning part would include
different e-courses for the respective field of study, while the in-class teaching would focus
on more general language competences and professional skills. This is also supported
by the fact that, although 51% students still prefer face-to-face teaching, almost equal
percentage (49%) view e-learning or blended learning as a suitable option (see Fig. 4).

Fig. 3: The opinion on differentiation. Fig. 4: Preferred ways of study.

Students were also asked for specific suggestions concerning the content of the intended
e-courses. It became evident that students perceive professional vocabulary acquisition
(88%), grammar practice (66%), and professional communication skills (64%) as their
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highest priorities in an on-line professional English course, see Fig. 5. For distribution of
other preferences see Fig. 6.

Fig. 5: Suggested content of intended e-course.  Fig. 6: Preferred ways of study materials

presentation.

As for the practicing methods used in the on-line course, students preferably suggest
incorporating different types of vocabulary exercises (71%), they would also like to practice
listening skills (62%) and to use visual materials, such as videos, cartoons, games (54%). It
alsocameoutthatstudentsstill prefercombiningthe foreignlanguage with theirnative tongue
in the form of translation exercises and an English-Czech vocabulary list of professional
terms (see Fig.7).

Fig. 7: Suggested practicing methods of the intended e-course

Thesecond partofthe questionnaire which wasaimed atstudents” attitude to e-course content
and especially to the preferences in assessment methods proved that Tourism Management
students (TMS) as well as Financial Management students (FMS) use e-study materials in
BB very often but not always, see Fig. 8. Both groups of students consider e-study materials
suitable for their study fields, although in a group of Financial Management there are some
students, who claim never or very rarely to use them, se Fig.9. This may be caused by the fact,
that especially Financial Management professional English language course in BB lacks
enough professionally oriented materials.

Special emphasis is placed on the use of authentic materials specialized in the particular
study field, which students encounter not only in academia but also in terms of their
practical training in companies. Some students even admit working with authentic
materials very rarely, which may negatively influence their inclusion in the working
environment in the future.
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As Gilmore (2007:110) states that “authentic materials enable learners to interact with the
real language and content rather than the form. Learners feel that they are learning a target
language asitisused outside the classroom.” Considering this, it may not be wrong to say that
atany level authentic materials should be used to complete the gap between the competency
and performance of the language learners, which is a common problem among the non-
native speakers.

How often do you use e-study materials

v Blackboard?
I I I uTMS
FMS
|
never  almost never partly frequently  always
but not
always

Fig. 8: The usage of e-study materials in BB course

1 consider e-study materials in BB suitable for my study

field.
®mTMS
I FMS
never  almost never partly frequently  always
but not
always

Fig. 9: The suitability of e-study materials in BB course

Students were also asked to appoint their preferences in types of assessment. They consider
multiple-choice, multiple matching, cloze filling, gap filling, and short answer questions
as highly reliable assessment tools, see Fig. 10. Students also pointed out that in reality
their results may be affected by their emotional states or external factors.

I prefere the folowing assessment tools in
e-course.

mTMS
I FMS
=

cloze  multiple multiple gap filling short
filling choice  matching answers

Fig. 10: The students” preferences in assessment tools
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Students appreciate continuous testing of language skills, such as reading, listening, writing
and speaking. Grammar and especially professional vocabulary are often tested separately,
which does not answer the reality, as language skills are complex, not isolated.

DiscussioN

Based on the collected data, we can claim that except for our students’ preferences
concerning the content of the intended Professional English language course (see Fig.3-
7), students of TM (30%) use e-study materials much more frequently than FM students
(16%). At the same time 31% of TM students consider e-study materials in BB suitable for
their study field as opposed to FM students (20%). Concerning our students assessment
tools preferences multiple matching (13% of TM and 5% of FM students) as well as
multiple choice (11% TM students and 7% FM students) are most convenient assessment
tools for both groups of students. They are undoubtedly very common assessment and
evaluation tools in universities. This type of assessment is quick and easy to score, by
hand or electronically, it can test a wide range of higher-order thinking skills and cover
lots of content areas on a single exam. On the other hand teachers are aware of the fact,
that this type of assessment often tests only literacy skills: providing unprepared students
the opportunity to guess, and with guesses that are right, they get credit for things they
don’t know. It is up to the course instructor to balance the assessment tools so that the
outcomes are more relevant.

CONCLUSION

In this paper tertiary students of different study fields (Tourism Management, Financial
Management) were asked to express their attitude to e-course materials in Blackboard LMS
as well as to suggest their preferences in assessment methods within technology enhanced
environment. The data collected from the author-made questionnaire proved thatboth groups
of students clearly prefer face-to-face teaching method, however, they consider blended
learning very efficient. Further differentiation in study field especially in professional
vocabulary and professional communication skills is demanded. Both groups of students use
e-course materials very often, preferably in the form of power-point, animation and
hypertext.

In terms of assessment preferences, students consider traditional technology-enhanced
assessment methods as suitable, although the validity may be affected by some external
elements, especially emotional states. They like interactive multimodal assessment based
on the principles of Afl, CAT and CAA.

The next logical step will be to implement the acquired data into a newly designed online
courses of professional English language that respect not only the requirements for quality
language teaching with respect to the study field, but also adapts to the needs of our students
in order to increase both their motivation and academic performance.
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ABSTRACT

The research studied the teaching and learning process using mixed educational resources
for improving the educational quality. These mixed resources include interactive
technologies (interactive whiteboard, online educational platform, online collaborative
applications) and a set of interactive and collaborative learning strategies adapted to
an online environment as a pedagogical component. The research focused on teachers’
degree of acceptance or rejection of these educative innovations. The research methods
included a pre-intervention interview to assess trainees’ knowledge and experience in
use of technology in the class, and a pre- and post-intervention survey to measure the
study participants’ attitude regarding the taught concepts. The intervention consisted in
a six weeks training course. The study concluded that the teachers’ initial perception on
needed skills changed after the course, and also highlighted a change in attitude in terms
of efficiency, their choices regarding the necessary mixed resources being based on the
class needs.

KEYWORDS

Interactive whiteboards, learning management system, online educational platform,
teachers’ attitude

INTRODUCTION

The emergence of increasingly complex new learning environments based on new
technologies involves new approaches centred on developing a competency-based teacher
education pedagogical model (Dobber, Akkerman, Verloop and Vermunt, 2012: 609).
Interactivity provided through interactive whiteboards, online educational platforms,
or collaborative software applications proved their benefits regarding improvement of
students’ achievement (Al-Adwan, Al-Adwan and Smedley, 2013: 4; Armstrong, Barnes,
Sutherland, Curran, Mills and Thompson, 2005: 455; Behzadi and Manuchehri, 2013: 1;
Emron and Dhindsa, 2010: 1; Goh, Quek and Lee, 2010: 90; Huang, Liu, Yan and Chen,
2009: 84; Leong and Alexander, 2013: 75; Wey, Lin and Chen, 2014: 34). In the same time,
the introduction of modern training technologies causes changes regarding the approaches
from the field of science education in general and highlights the “educational potential”
of interactive whiteboards (IWB) (Cutrim, 2008: 338) in particular. According to Buff
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(Buff, 2012), these changes represent a challenge for those involved in the administration
of the educational process in terms of three directions: resource allocation, modifying the
curriculum and the professional development of the staff.

The mixed educational resources package proposed in this study is based on a pedagogical
model of teachers’ interactive training which integrates the following elements: interactive
learning as a process in which teachers actively engage both mentally and physically in
discovering, building and understanding information; pedagogical skills as a reference
framework for developing concepts and implementation abilities in educational practice,
at the level of the following main categories: ensuring the functionality of the educational
process; applying the curriculum methodology; stating educational goals; selecting
teaching strategies - teaching methods, teaching materials, organization methods;
preparing teaching design documents; performing school evaluation; the interactive
technology like interactive whiteboards, online educational platforms, and collaborative
software applications (Mata, 2014: 341). Thus, the mixed resources package integrated
not only technology components, but also a pedagogical component through a set of
interactive and collaborative learning strategies adapted to an online environment. The
technology components included: interactive whiteboard (IWB); a new educational online
platform (EnoLMS — www.enoeducation.ro) which integrates a learning management
system and an authoring tool; as well as a collection of interactive and collaborative
software applications oriented on specific subjects which can be used online, offline or
on mobile devices. A presentation of mixed resources integrated considering mainly
the technological component for improving educational quality process, was subject of
previous communications of authors (Lazar, Faciu, Lazar, Malureanu, Mata and Mateian,
2015).

This study focused on the benefits of quality education based on the mixed educational
resources package as a whole, considering both the pedagogical and technological
components and investigated the attitude of the teachers related to the acceptance or
rejection of these educative innovations. The attitude was analysed in relation with
their perception considering: the usefulness of teaching using interactive whiteboards,
EnoLMS educational platform and collaborative software applications; the performance
of EnoLMS educational platform in relation with other platforms and the teachers’ needs;
the needed skills to efficiently integrate technology.

RESEARCH METHODOLOGY
Context of the research

The larger goal of the research was to study the teaching and learning process using mixed
educational resources to improve quality of education. Some of the goals fulfilled by
mixed educational resources are: 1. supporting the continuous learning process through
a modern learning management system that is easy to use, both on ceramic interactive
whiteboards (Mata, Lazar and Lazar, 2016: 278) and on EnoLMS educational platform;
2. providing support for the computer assisted instruction in various subjects; 3. creating
a virtual space where the student and the teacher can meet; 4. creating and presenting a set
of interactive, appealing lessons which fit the needs of each student; 5. easing the learning
process by stimulating the students’ creativity and their competitive spirit.

The mixed educational resources package was provided to teachers through a training
course over a period of 6 weeks with a total of 43 hours in the university laboratories,
and another 42 hours being dedicated to online activities. Answering to different tasks
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certified the participation in the research. This study complies with the Declaration of
Helsinki on the rights of human subjects who take part in research activities. The use of
responding data cannot be performed without the consent of the authors. All data will be
used exclusively for research purposes.

Each session covered a different aspect of: 1. Acquisition of basic knowledge about
the main types of e-learning services and their role in the efficient conduct of the
educational process; the principles of ethics of the teaching profession during the use of
educational platforms; 2. Skills’ training for the use of IWB and interactive educational
platforms (Moodle, Sakai and EnoLMS) in terms of the roles of teacher and student; 3.
Development of the teachers’ selection ability considering teaching-learning-assessment
methods, strategies and forms of organization closely linked to the particularities of IWB
and interactive platforms; 4. Development of effective communication and networking
skills regarding use of IWB, interactive online platforms, and collaborative software
applications.

Objectives and research questions

The main goal of the study was to analyse the attitude of the teachers related to the
acceptance or rejection of the mixed educational resources package as educational tool.
Five research questions were investigated:

Question 1: Which is the perception of the teachers on usefulness of new technologies and
teaching using mixed educational resources?

Question 2: Which is the attitude of the teachers towards the performance of EnoLMS
educational platform?

Question 3: Which are the skills considered necessary by teachers in order to use efficiently
the mixed resources package as educational tool?

Question 4: Is there an effect of the training course on the perception of teachers about
the necessity of specific skills in order to use efficiently the mixed resources package as
educational tool?

Question 5: Is there an effect of the training course on the perception of teachers on the
skills they own in order to efficiently use the mixed resources package as educational tool?

Participants

The experimental study was conducted during April-May 2015 period. All participants
were registered for the teacher training course, and accepted to take part in the study
group. Consent forms were signed. The research group consisted of 20 teachers: four
men and sixteen women, three teaching at primary (K-4) level, fourteen at secondary
schools (5-8 level) and three in high-schools (9-12 level). Considering the residence, nine
were from urban environment and eleven from rural. The range of subjects taught by
participants included: Mathematics and Sciences, Language and Communication, Social
sciences, Technology and Computer science. Also the range of experience into education
field was wide: less than five years (four participants), 6-15 years (six participants), over
15 years (ten participants).

Research methods and procedure

Before the training, an informal interview was conducted in order to assess trainees’
knowledge and experience. The questions were related to their expertise in using
technology during classroom activities with particular questions about use of IWB and
online educational platforms; and to their perception on the need of specific skills in order
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to achieve effective lessons using technology. Also, pre- and post-intervention surveys
were given to assess the change in teachers’ attitude regarding the taught concepts.

Statistical analyses

To respond on research Question 4 and Question 5, two variables were defined:
(Q4)”’Teacher’s perception considering the necessity of specific skills” and (Q5)”Teacher’s
perception considering the specific skills they own”. The scale was coded based on the
responses from the survey questions: “Do you consider that specific skills are needed in
order to efficiently implement technology at class?”(Q4) — 1. Agree, 2. Partial agree,
3. Not agree; “Do you consider that you own the specific skills in order to efficiently
implement technology at class?”(Q5) — 1. Yes, 2. Still learning, 3. No. SPSS version 20
statistical package for MS-Windows was used to represent graphic the distribution of the
answers before and after completion of training.

REsuLTS
Pre-intervention interview

All participants declared having IT skills and to have used online platforms for professional
development, during university or training courses. Also, all participants declared that the
proposed course curricula and the mixed resources responded to their identified needs
regarding use of technology and only two declared to be interested on the pedagogical
modules.

Four of them declared that they are using online platforms on regular basis, all their
students being registered with personal accounts. Other six trainees declared that they are
using online platforms occasionally, on specific learning units, the platforms providing
them the necessary online materials.

Regarding the use of IWB, eleven teachers declared that they have in school an IWB, and
they need to share it with the other colleagues. Only one of them declared that was using
the interactive built-in functions, the rest specifying that the need for proper training in
efficient use of IWB was one of the main reasons for registering into the training course.

Results for research questions

Question 1: Which is the perception of the teachers on usefulness of new technologies and
teaching using mixed educational resources?
The attitude of participant teachers varied between:

*  We have an IWB [at school], but I realized that we do not actually use it at its
maximum potential. Meanwhile I discovered many other functions, truly interactive
and I already use them in the class;

*  During the course I found some very useful interactive applications for my subject.
I will change my unit plans to integrate them from the next school year;

* Iwould like to use them, but only if I will manage to create interactive applications
[usable on IWB], because for my discipline, they do not exist on the market;

* I have to stick to what I already use, I work with pre-schoolers, but I learned ways
to be more efficient. I will try to build a class blog to strengthen the link with the
parents;

* I do not consider that I really need new technology [IWB, educational platforms].
It [IWB] would be useful during collaborative applications [using online tools] that
I wish to introduce in my lessons, but how it will not take place every day I do not
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think it will recoup the cost.
75% of participants recognized the importance of interactivity provided by the new
technologies and declared prepared to implement the mixed educational resources during
their classes. The other 25%, even if they have acknowledged the usefulness of new
technologies, they declared that they will not adopt them and that they will use, from the
course, the collaborative online applications and the pedagogical strategies.
Question 2: Which is the attitude of the teachers towards the performance of EnoLMS
educational platform?
The attitude of participant teachers varied between:
« It is easy to use for a beginner and I do not have to be the administrator. I am
confident now that I will manage my lessons on this platform;
* Icoulduse it to store my educational materials and to collaborate with other teachers,
members of the platform;
* Iwould post materials for students and they would send me their homework. I would
have a better control over how they organize their activities and how they study;
« It is easy to use for a beginner, but I am an experienced user and from my point of
view it doesn’t provide me enough functions.
The performance of the platform was positive appreciated by 19 of the participants, and it
was preferred for implementation by 65% of teachers, the main advantages being the easy
use interface and the existence of an administrator. The experienced users (20%) preferred
to continue to work on the educational platforms with which they were accustomed, while
the rest declared that the use of an educational platform will not be effective in their
classes.
Question 3: Which are the skills considered necessary by teachers in order to use efficiently
the mixed resources package as educational tool?
The skills identified by the teachers after completion of the training were:
* ICT skills (mentioned also before training in specific components: use of IWB, use
of learning management system, use of collaborative applications, etc);
+ adapting teaching methods and strategies for efficient use of technology (mentioned
by a single trainee before the course);
* classroom management during the lessons that use technology (mentioned by
a single trainee before the course);
* opening towards new (mentioned also before training).
Question 4: Is there an effect of the training course on the perception of teachers about
the necessity of specific skills in order to use efficiently the mixed resources package as
educational tool?
The distribution of opinions regarding the question “Do you consider that specific skills
are needed in order to efficiently implement technology at class?” before and after
intervention, was represented in Figure 1a). A major concentration of responses can be
observed in Agree category after the intervention (75% of responses), all participants
showing a firm view: Agree or Not agree.
In order to determine the degree of success of the training course, the responses from
the pre-intervention interview were considered also. All participants declared that the
proposed curricula responded to their identified needs regarding use of technology, which
highlights an already existing awareness of necessity of specific skills. What changed
during the course was not the degree of awareness (70% before to 75% after Agree +
Partial agree), but the focus on skills needed, as it could be seen from the responses on
Question 4.
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Figure 1: Distribution of opinions regarding the research questions Q4 (a) and Q5 (b), 2015,
(source: own graphic representation)

Question 5: Is there an effect of the training course on the perception of teachers on the
skills they own in order to efficiently use the mixed resources package as educational tool?
The distribution of opinions regarding the question “Do you consider that you own the
specific skills in order to efficiently implement technology at class?” before and after
the intervention, was represented in Figure 1b). A major concentration of responses can
be observed in Still learning category after the intervention (80% of responses) which
highlight an increase of their awareness on complexity degree of specific skills needed for
an efficient implementation of the mixed educational resources package at class. In the
same time, it can be interpreted as a decrease of their confidence in the skills they owned.
Analyzing the responses from pre-intervention interview, all participants declared having
certain IT skills and looking for improvement or completion on other IT&C skills.
Also, all participants considered having the necessary pedagogical skills, and only two
considered the need to adapt them to a technical educational environment. Thus, the effect
of the training course was manifested mainly on the awareness on complexity degree of
specific skills, after intervention only two participants still considering that they have the
necessary skills. Also the distribution of opinions may suggest that a course of only six
weeks was not sufficient to develop and improve the needed skills.

DiscussiONs

The research focused on teachers’ degree of acceptance or rejection of mixed educational
resources package as an educational tool and on their attitude regarding the effective
implementation at the class. As intervention, the participants were trained on the use
of the interactive technology during lessons from both perspectives: development of
technological skills (how to perform with the equipment or software application) and
adaptation of the pedagogical skills, already owned, in sense of efficient integration of
technology in class activities.

During the intervention, participants’ attitude changed differently for each component
of the package. The technology component (interactive whiteboard, online educational
platform, online collaborative applications) was regarded as the most important before
intervention, all trainees being aware of their need to develop the specific skills.
After the intervention, their degree of awareness considering the importance of using
technology during lessons remained high, with changes considering the effectiveness of
each technological tool in the class specific context. Thus, from the responses, it was
observed that the participants from the higher levels in teaching classification (secondary,
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high school) were more willing to implement the mixed educational resources package as
a whole, while the participants from preschools and primary schools chose to implement
only the components considered relevant. A better adaptation of practical applications
addressed to this group may be a possible solution in order to increase the degree of
acceptance.

At the end of the intervention 80% of participants considered that they “Still need to
learn”, which can be considered as an increase of their awareness on complexity degree of
specific skills needed for an efficient implementation of the mixed educational resources
package at class, but also can be interpret as a decrease of their confidence in the skills
they owned. An extension of practical modules or an addition of a monitoring period for
class implementation could be a solution.

Considering the pedagogical component, it was regarded, at the beginning of the training
program, of lower importance than technical component, only two of the participants
being aware that they need to adapt their already owned pedagogical skills in order
to achieve an efficient integration of technology. At the end of the intervention, both
components were perceived on the same level of importance, all participants considering
“adapting teaching methods and strategies for efficient use of technology” a mandatory
skill as well as ICT skills.

The performance of EnoLMS educational platform was favorable evaluated by the large
majority of participants, being selected for implementation by 65% of teachers mainly due
to its easy to use interface and the existence of an administrator. In the same time, some of
the users, felt restricted by the interface, considering that it does not provide some of the
functions they would need at class, and also by the need to submit all their requests to an
administrator and not having the possibility to organize the learning space as they desire.
When the level of previous experience on using online platforms at class was considered,
it was observed that most of the “beginners” (never used online platforms at class)
chose EnoLMS for implementation, while most of the “experienced” (have used online
platforms at class) chose other platforms. The large appeal of the “beginners” to EnoLMS
platform is considered a strength and a proof of its accessibility, and also an assessment
of the training program. Also, most of the “experienced” preferred to continue to work on
the educational platforms with which they were accustomed, showing a tendency to resist
towards change.

CONCLUSIONS

Overall, it can be considered that, in order to increase the degree of acceptance of the mixed
educational resources, the training program was a successful intervention. Participants
became aware on the necessity to adapt their teaching methods to the technology used,
and in the same time they have refined the selection of technology in terms of educational
efficiency. Differences between the attitudes of teachers, according to participants’ level
in teaching classification were determined, which implies adaptation of future teacher
training programs. It was also observed that an intervention of only 6 weeks was not
enough to improve digital literacy, which highlights the complexity of training and the
need for a program with distinct and specific steps.
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ABSTRACT

Assessment of teacher’s competences is one of the most discussed issues of current
educational systems. Requirements on professional competences of teachers are rapidly
changing, but the ways of assessment stay the same, very diverse and often not relevant.
In the presented partial outcomes from the questionnaire research total number of 145
head teachers was addressed. In one of the questionnaire items they expressed their
opinion about possible introduction of oral and written assessment as the part of teachers’
assessment procedure. The paper presents the most important findings about the positives
and negatives of both ways of the assessment as the head teachers see them. The findings
will further be used to design tools for teacher professional competences assessment. The
paper presents the head teachers’ perception analysis of a proposed teachers’ written and
oral assessment. The results can serve as an indicator of head teachers’ attitude towards
a certain form of assessment and at the same time as a facilitator of teachers’ competences
in the application of the preferred form of assessment.

KEYWORDS

Assessment of competences and teachers, head teachers, oral assessment, written
assessment

INTRODUCTION

Evaluation of teachers is an inseparable part of head teacher’ managerial work at school.
Considering the Act N° 317/2009 (Zékon ¢. 317) on teaching staff and other experts, head
teachers assess each teacher in their schools at least once a year. Based on our interviews
with some of the head teachers in different Slovak schools, they do this job as it is required
by the Act. Majority of them, just like in other countries (Brandt, et al., 2007; Heneman
et al., 2006), use classroom observation as one of the most common forms of teacher
evaluation. Their evaluation varies widely from rather a formal process to an informal,
unannounced classroom visit to develop a quick impression of what a teacher is doing in
the classroom. Credibility of this kind of assessment is not very reliable either as head
teachers may not always have the specialized knowledge to make informed judgments
(Gadusova and Viteckova, 2014; Hockickova and Zilova, 2015). Others rely more on
value-added scores of student achievement either in school or national tests. The similar
approach to the issue can be found also in research studies abroad (Jacob and Lefgren,
2005, 2008; Wilkerson et al., 2000).

Whether classroom observations sheets or value-added models, they are not fully
appropriate for assessing teachers. Such instruments are validated for a particular
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purpose, and their validity is dependent on whether they are used as intended. The main
aim of teacher’s assessment should be to provide information that can be used to identify
weaknesses in instruction and to design relevant strategies for instruction improvement.
Thus we expect that there should be more discussion with teachers involved in the
assessment process and possibly also introduction of the possibility for teachers to defend
themselves in writing. This was a part (item N°11) in our questionnaire for head teachers
where they could express their opinions about the issues stated above.

MATERIALS AND METHODS

The survey analysis was focused on the process of teachers’ assessment from the point
of view of assessors - head teachers. Given the demands that are placed on teacher in
the educational process, the assessment has a specific position and, we expect, that its
implementation will have facilitating effects. This effect is visible indirectly in how school
managers perceive the assessment process and how they characterize it. The idea stated
above is the result of our analysis.

To collect the data, we used a questionnaire as a research method. The questionnaire
consisted of 13 items: two items served as demographic indicators, four items were aimed
at the professional characteristics of the head teacher and their activities, the other seven
items were aimed at evaluated teachers’ assessment issues. Overall, in the questionnaire
there were used nine closed items. Two items were scaled, one of which contained ten and
the second one seventeen subheadings. The last two items in the questionnaire were open.
The paper deals with the data analysis from one of the open items in the questionnaire,
item N°11 asking about the opinion of head teachers on the positives and negatives of
possible introduction of the oral discussion with the assessed teachers and their written
statement about the assessed issues. Respondents were 145 head teachers, out of which
99 women (68%) and 46 men (32%). Head teachers from primary and lower secondary
schools prevailed - in the number of 112 (77.24%). From upper secondary schools
there were just 18 (12.41%) grammar school head teachers and 15 (10.34%) secondary
vocational schools head teachers. The respondents were from all regions of Slovakia,
but most of them from Nitra region - 70 head teachers (48.27%). The other regions of
Slovakia were presented by 19 (13.10%) head teachers from Zilina region, 17 (11.72%)
from Trencin region, 13 (8.96%) from Trnava, and 11 (7.58 %) from Banska Bystrica
regions. The least head teachers were from PreSov region - 9 (6.20%), and from the region
of Bratislava - 4 (2.76%) and Kosice - 2 (1.38%).

To process the collected data we used content analysis (CA) in its quantitative and
qualitative form (Schultz, 2011; Miovsky, 2006). CA categories are in a code table
(available at the paper presenter) and are apparent from the tables. The results are
processed in percentages and presented in the tables. To illustrate the findings we present
some authentic statements written by head teachers as we have identified them for each
of the categories.

RESULTS

The item N°11 was aimed at the way assessment of teachers’ competences could be
carried out. Results from the item data analysis were differentiated according to selected
indicators for the discussion with assessor - oral assessment (OA, 1) and the written
statement about the assessment (WA, 2). In both cases we followed equally positive and
negative aspects of the assessment in the way the head teachers wrote about them.
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Oral assessment (OA) Written assessment (WA)
N° % N° %
162 78.64 44 21.35
Positives Negatives Positives Negatives
N° % N° % N° % N° %
124 60.19 38 18.45 11 5.34 33 16.02

Table 1: Total score - the positives (P) and negatives (N) for oral and written assessment, 2015
(source: own calculation)

The results in Table 1 show a strong preference for oral assessment (78.64%) in comparison
with the written one (21.35%). While for oral assessment its positives (60.19% to
18.45%) prevail, for written assessment its negatives dominate (16.02% to 5.34%). The
above mentioned findings indicate the attribution of the addressed head teachers to more
comfortable way of evaluation in the form of the oral procedure in which the positives of
oral assessment (60.19%) significantly outweigh its negatives (18.45%). More reserved
and critical view of the head teachers on written assessment indicates its lower preference
by the addressed sample, and its positives are less presented (5.34%) than the negatives
(16.02%). A more detailed analysis offers a more differentiated view at the issue and very
appropriately illustrates the specificities of the two assessment approaches.

1. Oral Assessment

The results of the collected data analysis are presented in tables, and the different
categories are illustrated by concrete, authentic verbal statements.

Oral assessment - the positives
C FB M CT PD A PC O
Ne 53 29 11 9 7 5 4 6
% 42.74 23.38 8.87 7.25 5.64 4.03 3.22 4.83

Table 2: Oral assessment - the positives, 2015 (source: own calculation)

As it follows from the Table 2 the addressed head teachers emphasized among the positives
of oral assessment (discussion with assessor) the following aspects: Communication -
C (42.74%), Feedback - FB (23.38%), Motivation - M (8.87%), Control - CT (7.25%),
Personal development - PD (5.64%), Attitude - A (4.03%), Personal Contact - PC (3.22%)
and other, occasionally occurring, phenomena which we included in the category Other
-0 (4.83%).

To illustrate the head teachers’ opinions some concrete examples can be stated:
Communication (C)

* In the discussion the ones who were assessed can explain and clarify their teaching
procedure. They can point to what they consider to be key aspects in their work
and assessor did not consider that a priority and, therefore, their opinions diverge.
Interview brings together and leads to understanding.

» Interview and discussion leads both parties to the development of mutual trust. It
gives both parties the opportunity to communicate their opinions, proposals and
reach consensus, or to defend their own opinions.

Feedback (FB)

»  Feedback for both the assessor and the assessed one.

*  The assessor has the opportunity to become aware about the standpoint(s) of the
assessed one.

o The assessment is directly related to self-assessment.
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Motivation (M)

*  Good advice always acts as an incentive for teacher.

* Assessment acts as an incentive for teachers.

*  Oral assessment can be motivating, inspiring.

Control (C)

o [Itis important to set the values, priorities, and the school profile and align them with
the work of teachers.

o Thegoal of the assessment is to improve and develop the work of teachers in achieving
the school objectives, evaluative interviews update the goals and objectives of the
school.

Personal development (PD)

*  Assessment interviews address and solve problems of teachers’ performance.

*  Assessment interviews collect information for staff development.

*  Assessment interviews collect information for self-improvement of teaching staff.

Attitude (A)

»  Discussion helps to explain different positions.

»  Discussion helps to find the attitude of teachers towards the assessment.

» For the assessor it is important to know the attitude of the assessed ones to their
assessment.

Personal Contact (PC)

*  Oral assessment ensures direct contact of both parties involved.

*  Oral assessment is more personal, more intimate.

The data presented in the Table 3 shows that among the negatives there were expressed
such phenomena as: Time-consuming work - TC (26.31%), Unaccepted criticism - UC
(13.16%), Stress - S (13.16%), Misunderstandings - MU (5.26%), Superiority - SP
(5.26%), Distrust - DT (5.26%), and Others - O (31.58%).

Oral assessment - the negatives
TC uC S SP MU DT (0]
Ne 10 5 5 2 2 2 12
% 26.31 13.16 13.16 5.26 5.26 5.26 31.58

Table 3: Oral assessment - the negatives, 2015 (source: own calculation)

To illustrate the head teachers’ opinions some concrete examples can be stated:
Time-consuming work (TC)
» It takes more time.
» It needs longer preparation for assessment and also the assessment process itself is
more time-consuming.
Unaccepted criticism (UC)
*  Not every teacher can accept assessment criteria.
*  Not everyone can accept constructive criticism.
o There are situations when a teacher is more sensitive to personal criticism.
Stress (S)
o [tis stress for teachers.
» If there is no systematic assessment in a school, teachers are stressed, when State
School Inspectors come.
Misunderstandings (MU)
*  Misunderstanding of the situation, disability to defended own opinion can also be
a negative aspect of the assessment.
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o Sometimes teachers experience problems to express their opinion in terms of
teaching and they perceive assessment as a personal attack.
Superiority (SP)
*  Assessment is expressed only from the position of superior to his subordinate.
o It is just pure statement of one of the two parties.
Distrust (DT)

*  Assessment widens distrust and lack of cooperation, uncertainty begins.

* [ can see a negative aspect of the discussion between the assessor and the assessed
teacher in their personal contact that is often impaired by their personal relationship
(between superior and subordinate), although, this should not happen in the case of
teacher’ assessment.

2. Written Assessment
Similarly, we also processed the data collected about the written assessment.

Written assessment - the

positives
QF (0)
N° 3 2 4

% 27.27 18.18 54.54
Table 4: Written assessment - the positives, 2015 (source: own calculation)

The positives of the written assessment (see Table 4) are least presented by the addressed
head teachers. Surprisingly the category Other (O), in this case, reached the highest score
(54.54%) among all categories listed for the positives of the written assessment, and
among all categories listed for both forms of the assessment (oral and written, regardless
of the sign plus or minus). The positives are identified in such categories as Evidence - E
(27.27%), and Quick Form - QF (18.18%). From the category Other some statements are
inspiring and therefore we present them. According to these statements in oral assessment
the most positive and useful is the fact that it has a summarizing character and it is useful
for school management.
To illustrate the head teachers’ opinions some concrete examples can be stated:
Evidence (E)
*  Written statement serves as an evidence, or a proof in which teacher can express/
reason their teaching procedures, their approval or disapproval in writing.
o Teacher receives a written evaluation once in a year.
* Informative written conclusion from the assessment can follow if the teacher wishes
to receive it.
Quick Form (QF)
» Itis a quick assessment form.

Weritten assessment - the negatives
B 1P TC (€]
N° 14 5 4 10
% 42.42 15.15 12.12 30.30
Table 5: Written assessment - the negatives, 2015 (source: own calculation)

In case of written assessment the negatives prevail over the positives (see Table 5) and
are expressed in such categories as: Bureaucracy - B (42.42%), Impersonal activity -
IP (15.15%), Time-consuming activity - TC (12.12%). In this case there also are some
categories included into the category Other - O (30.30%) which can be considered to
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be inspiring statements and, therefore, we present them. According to these statements
the negative of the oral assessment is that it is not objective, it causes stress to assessors,
teachers are uninterested in it and it also is quite authoritative.
To illustrate the head teachers’ opinions some concrete examples can be stated:
Bureaucracy (B)
*  Written assessment is unnecessary duplication of bureaucracy.
*  We have more than enough paper work.
Impersonal activity (IP)
*  Written assessment is impersonal, it lacks personal contact. Interactivity is absent.
*  Both parties do not always understand in the same way what s written on the paper.
1t suits those who resist personal confrontation.
Time-consuming activity (TC)
o It takes a lot of time
* [ts preparation is time-consuming.

DiscussiON

The system of teachers’ assessment has its own specifics that we were able to identify
on the basis of the answers of the addressed assessors - head teachers of schools, which
show how subjectively they are formulated. The prevailing tendency to prefer the oral
assessment stems from the most frequently applied way of assessment - traditional school
lesson observations (compare Putnam and Borko; 2000), backed by law N° 317/2009
on teaching staff and system of university teacher training. The assessment is carried
out in direct interaction of assessor and assessed teacher, in mutual interaction by means
of discussion, interview, communication and application of feedback. Thus, assessment
can motivate teachers (see also McBer; 2000), can be challenging for streamlining of
management process in schools and allows personal development and contact, and
also identifies attitudes. Preferred characteristics replicate what the head teachers have
incorporated into their routine managerial competences and responsibilities; they are
part of their managerial work at schools (compare Geijsel et al.; 2009). The problem
is to ensure a constructive look at the drawbacks, where, at the forefront of responses,
rather limiting functions of the assessment (as time-consuming activity, inability to
take criticism and stress) dominate. There is a lack of the application of those aspects
which could eliminate problems, improve or increase efficiency of assessment. What
we have in mind is a specific link between teacher’s assessment and their professional
development, career progress, bonuses, remuneration. This also applies to the rejected
written assessment that was of least interest for the head teachers and they subjected it
to criticism as bureaucratic, impersonal and time-consuming procedure. The data show
the lack of effort to find support mechanisms for the process improvement. Despite the
minimum number of responses we identified also positive and inspiring aspects of this
type of the assessment. Though they were isolated and very low-represented, they can
serve as the evidence, which has summarizing character and can positively contribute to
the management of schools.

CONCLUSION

Considering the analyzed data, we can conclude that the research did not confirm that the
head teachers regard the assessment of teachers to be a facilitating phenomenon for their
work at school. The assessment is carried out with a significant preference for discussion
with the assessed teacher and a minimum use of the written assessment. The results were
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obtained on the basis of data processing from just one part of the research questionnaire
(the item N°11). We expect that the total results will be more differentiated and they will
uncover other aspects of the assessors’ perception of teachers’ assessment depending on
other criteria that we followed in the research. However, it is now clear that the answers
of head teachers can serve as appropriate indicators for development of methodologies,
tools and documentation for teachers’ assessment.
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ABSTRACT

The article focuses on the use of the competency-based approach to employee training
and development. The main objective is to evaluate the application of the competency-
based approach to employee training and development in organisations in the Czech
Republic in the period from 10/2014 to 06/2015. A partial objective is to test dependencies
between selected qualitative features and to compare the results obtained with the results
from the previous period (from 10/2011 to 06/2012). The results of the survey have
shown that only 21.2% of organisations apply the competency-based approach. 72.2%
organisations applying the competency-based approach apply it to the area of employee
training and development, in particular for employees in managerial, specialist positions
and administrative staff. An individual training and development plan, based on the
competency-based approach to human resource management, helps respond to real needs
in the area of employee training and development.

KEYWORDS

Competency-based approach, development, organisation, survey, training

INTRODUCTION

A competency-based approach to management represents an important human resource
management tool (Cardy and Selvarajan, 2006; Sanghi 2007; Vazirani, 2010; Horng et
al.,, 2011). In conformity with the resource-based approach to competitive advantage,
it is essential for organisations to identify, evaluate and develop competencies of their
employees in order to gain a competitive advantage (Pablos and Lytras, 2008; Sanchez
and Levine, 2009; Poorkiani, Beheshtifar and Moghadam, 2010; Horng et al., 2011;
Adsule and Berad, 2014).

The application of competencies in management processes helps combine an organisation’s
requirements and employees’ abilities to promote their mutual development and ensure
competitiveness of the organisation in the market. ‘The term competency has been defined
from several different perspectives’ (Mitchelmore and Rowley, 2010: 94). Competency-
oriented research, as well as practice in organisations, is driven by the aspiration to achieve
excellent performance both at the individual and organisational levels. ‘The competency-
based approach to human resource management is not a new approach’ (Poorkiani,
Beheshtifar and Moghadam, 2010: 114). It is possible to divide competencies into three
main development phases: The first phase is represented by individual competencies,
the second phase is competency management in organisations using competency models
and the third phase is focused on key competencies of the organisation (Fejfarova and
Urbancova, 2015).
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Competency development is a crucial aspect of working with competencies. It is in the
interest of organisations not only to recruit high-quality employees, but in particular to
develop them in order to achieve their strategic goals. Today training is perceived as
a life-long process necessary for an individual to succeed in the labour market. The
competency-based approach to employee training is a more efficient way of training
and development. The competency model helps identify training and development
needs and career goals that employees want to achieve. If employees undergo training
and development programmes and have opportunities to apply what they have learnt, it
increases the probability of making use of and developing their skills in practice.

The article focuses on the use of the competency-based approach in employee training
and development with the aim to increase its efficiency. The main objective of the article
is to evaluate the application of the competency-based approach to employee training
and development in organisations in the Czech Republic in the period from 10/2014
to 06/2015. A partial objective of the article is to test dependencies between selected
qualitative features and to compare the results obtained with the results from the previous
period (10/2011 to 06/2012).

MATERIALS AND METHODS

The application of the competency-based approach to employee training and development
in organisations in the Czech Republic was monitored through a questionnaire survey that
was conducted in the period from 10/2014 to 06/2015. This research represents a part
of the long-term research that is focused on the use of competency-based approach in
organisations in the Czech Republic (Fejfarova and Urbancové, 2015). The sample group
consisted of 181 small, 100 medium-sized and 92 large organisations. The total thus
was 373 organisations. The response rate was 62.2%. Organisations were selected by
simple random sampling among organisations in the Czech Republic. The structure of
organisations is shown in Table 1.

Area Private Public Total
operated 71.8 28.2 100
Economic Primary Secondary Tertiary Total

sector 6.2 23.8 70 100
Size of Small Medium-sized Large Total

organisation 48.5 26.8 24.7 100
Size of the National International Total

market 66.2 33.8 100

Table 1: Structure of organisations in percentages

The data have been processed by means of descriptive statistics using the Microsoft Excel
2013 programme and the IBM SPSS Statistics 22. Pearson’s Chi-Square Test was used to
test 5 null hypotheses. The level of significance was set at 0.05. A scale according to De
Vaus (2002) was used to interpret the strength of Cramer’s V. The results obtained were
compared with the results from 10/2011 to 06/2012 (Fejfarova and Urbancova, 2015).

RESULTS AND DiIScUSSION

The results of the survey have shown that only 21.2% of organisations apply the
competency-based approach to management of organisations. It is primarily large
organisations (43.5% of responding large organisations) that apply the approach, followed
by medium-sized organisations (20% of responding medium-sized organisations). Only
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10.5% of responding small organisations take advantage of this approach. Organisations
applying the competency-based approach apply it in particular to the following areas:
training and development (72.2%), employee performance appraisal (72.2%), employee
selection (59.5%) and recruitment (46.8%), job analysis (46.8%), work team development
(32.9%) and career management (25.3%). These areas of the competency-based approach
application in organisations are shown in Figure 1.
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Figure 1: Areas of the competency-based approach application

The above results confirm importance of the competency-based approach application to
the area of employee training and development. In this aspect, it means the application of
individual competencies, i.e. individual characteristics necessary to achieve the required
level of performance of the given employee. The application of the competency-based
approach to employee training and development is important primarily because it enables
us to correctly define the content of employee training and development in compliance
with competencies that are needed in their jobs. Individual competencies thus represent
the individual characteristics necessary to gain the required (superior) level of employee
performance. Each work position requires the employee to have individual competencies
developed to the required level. Competency development then focuses on elimination
and balancing of differences between the real and ideal situation. Therefore, it is crucial to
identify competencies that are developed in relation to the position of the employee in the
organisation, i.e. to respond to his/her specific training and development needs.

The results of the survey show that organisations often do not find use for the competency-
based approach in the area of career management (25.3%) although they apply it to the
area of employee training and development (72.2%) and performance appraisal (72.2%),
which provides them with essential information for the career management of their
employees. Despite the above said, investment in talent development is very important
for organisations and in the long term it pays off. If talented employees leave to join
a competitor, it has an adverse impact on goal achievement of any organisation. Improved
and efficient training and development result in a lower employee turnover because
employees rate higher overall job satisfaction (Kalargyrou and Woods, 2011).
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When taking into account employee categories, in responding organisations employee
training and development are most frequently undertaken in the category of managers
(68.4%), specialists (63.3%) and administrative staff (57%). The least attention is paid
to the category of workers (26.6%). The application of the competency-based approach
to the area of employee training and development according to employee category is
displayed in Figure 2.
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Figure 2: Competency-based approach application in the area of employee training and
development according to employee category

Determining the level of competencies of individual categories of employees is crucial
to identifying their training and development needs in order to choose the most suitable
method of employee competency development. For this reason, it is important to invest
in employee training and development. In the entire process of employee training and
development, the following factors are essential: active participation of managers,
management support, the organisational culture open to training and development, and
willingness to learn. To ensure efficiency of the whole competency-based management
process, it is necessary for organisations to work efficiently with competencies, i.e. to
develop competency models based on identified competencies and, in turn, define employee
competency training and development possibilities. Davis and Olson (In Sanghi, 2007:
78) state that the use of the competency-based model as a basis for employee training and
development helps organisations ‘avoid short-term perspectives and focus on the right
things rather than the latest things’.

For the purpose of comparison of results of tested dependencies between selective
qualitative features in the period from 10/2011 to 06/2012 (Fejfarova and Urbancova,
2015) and 10/2014 to 06/2015 and verification of the conclusions made, the testing of
dependencies of selective qualitative features was repeated. The results are shown in
Table 2.
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Value of Strength
No. Null hypothesis Asymp. Sig. Decision of the
Cramer’s V . q
relationship
The use of the competency-
based approach in an Reject
1 organisation does not 0.000 the null 0.282 Low
depend on the size of the hypothesis
organisation.
The use of the competency-
based approach in an Reject
2 | organisation does not depend 0.000 the null 0.242 Low
on existence of an HR hypothesis
department.
The use of the competency-
based approach in an
organisation does not depend Reject
3 | on the position of the person 0.033 the null 0.110 Low
responsible for human hypothesis
resource management in top
management.
The use of the competency-
based approach in an Reject
4 | organisation does not depend 0.000 the null 0.188 Low
on existence of an HR hypothesis
strategy.
The use of the competency-
based approach in an Do not reject
5 | organisation does not depend 0.738 the null - -
on the sector in which the hypothesis
organisation operates.

Table 2: The results of the qualitative features test

Four out of five tested null hypotheses were rejected and one null hypothesis was not
rejected. The results of the Pearson’s Chi-square Test have revealed the following.
The use of the competency-based approach in an organisation depends on:

1. the size of the organisation (p = 0.000, Cramer’s V = 0.282),

2. existence of an HR department (p = 0.000, Cramer’s V = 0.242),

3. the position of the person responsible for human resource management in top

management (p = 0.033, Cramer’s V =0.110),

4. existence of an HR strategy (p = 0.000, Cramer’s V = 0.188).
The use of the competency-based approach in an organisation does not depend on:

5. the sector in which the organisation operates (p = 0.738).
The strength of dependencies, compared to the previous period from 10/2011 to 06/2012,
is low. In the period from 10/2011 to 06/2012, significant factors that influenced the use of
competency-based approach in an organisation included existence of an HR department
(p = 0.001, Cramer’s V = 0.316, moderate), the position of the person responsible for
human resource management in top management (p = 0.036, Cramer’s V = 0.201, low)
and the HR strategy defined (p = 0.006, Cramer’s V = 0.310, moderate) (Fejfarova and
Urbancova, 2015).
The competency-based approach is an important human resource management tool to
gain a competitive advantage. Competencies have a number of interpretations and
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applications both at the individual and organisational levels. If organisations apply the
competency-based approach, it is essential to apply it to all key areas of human resource
management. The outcomes of the survey have revealed that organisations that make
use of the competency-based approach do not apply it consistently to all areas of
human resource management. This is also valid for individual categories of employees
(organisations focus primarily on managers, specialists and administrative staff). Thus,
there is no synergic effect which would occur should the competency-based approach be
applied in a comprehensive way.

An efficient system of employee training and development is targeted at the long-term
needs of the organisation, and, therefore, needs to comply with the organisation’s HR
strategy, that arises from its business strategy. Employee training and development should
mirror the current needs of the given organisation. An individual training and development
plan, based on the competency-based approach to human resource management, helps
respond to real needs in the area of employee training and development. Vnouckova,
Urbancova and Smolova (2015: 1) state that ‘employees who are lacking the adequate
level of development are usually key and knowledge employees; it is necessary to support
their career plans and development to retain them in the organisation’. If organisations
want to be successful and proactive, they need to focus on the preparation of their human
resource reserves in order to be a step ahead of their competitors, which must then take
costly corrective measures to match the organisations that are prepared. Understanding
the system of human resource management is a basis for the correct integration of
the competency-based approach to the area of human resource management. It is
also confirmed by Tomsik and Liskova (2013) who underline the linkage to strategic
management.

CONCLUSION

The article focuses on the use of the competency-based approach to employee training and
development in organisations in the Czech Republic. The outcomes of the survey have
demonstrated that only 21.2% of organisations apply the competency-based approach
to management of the organisation. These are primarily large organisations (43.5% of
responding large organisations). 72.2% of organisations using the competency-based
approach focus on competencies in the area of employee training and development,
in particular of employees in managerial, specialist positions and administrative staff.
Important factors that influence the use of the competency-based approach in organisations
in the Czech Republic include the organisation’s size, existence of an HR department, the
position of the person responsible for human resource management in the organisation’s
top management and a developed HR strategy. Importance of the sector in which the
organisation operates has not been proven.
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ABSTRACT

Modelling provides a valuable way for students to learn. This paper is devoted to use
modelling for efficiency in education of decision processes. There is a variety of decision
processes that are intended by conditions. Modelling allows to focus substantial parts of
the decision processes and to determine their basic elements. Classification according
to the basic elements allows to define basic types of decision-making processes and to
prepare students for their practical applications. The paper mentions the basic elements
and basic concepts of the solution to the problem. A set of model cases tests the modelling
suitability for education of decision processes. The tests are prepared before and after
the course completion and results allow focusing on further improvements in education.

KEYWORDS

Basic elements of decisions, decision processes, modelling, solution concepts, tests

INTRODUCTION

Decision making is a common activity that meets everyone. Decision making is the
process of selecting options from the set of alternatives according to the established criteria
in order to achieve specific goals. The decision maker is a crucial entity that chooses
the possible alternatives of the decision. Decision processes are formulated in a variety
of conditions and take place at different levels from very simple to very complex. For
students, it is difficult orient themselves in real decision situations. Therefore, it is useful
to formulate specific decision models as patterns for decision making in real situations.
Modelling is a central skill in scientific reasoning and provides a way of articulating
knowledge. Learning to formulate, test, and revise models is a crucial aspect of
understanding science and is critical to helping students become active. Supporting
students in articulating models of a domain and refining them through experience,
reflection, and discussion can lead to deeper, systematic understanding.

There are many tools which can improve the efficiency in education (Fiala, 2015: 104),
(Majovska, 2015: 341). The main hypothesis of this paper is that modelling is an important
tool for improving the efficiency in education of decision processes. Basic components of
decision processes are defined in the paper. Classifications according these components
allow to define types of decision processes. In the paper, a set of simple discrete decision
problems are proposed for experiments for testing efficiency in education of decision
processes. Groups of students in courses Decision Processes at the University of J. E.
Purkyng in Usti nad Labem solved the problems before and after course completion to test
influence of modelling approach to the results of solving the problems.

The rest of the paper is organized as follows. The section 2 presents basic elements of
decision models. A design of the experiment is presented in the section 3. Results of
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analyses and discussions are presented in the section 4. The last section summarizes
results of analyses.

MATERIALS AND METHODS

A mix of methods is used in the paper. A general method of modelling is used for
education of decision processes. What models bring? A model is a reflection of reality.
Students using models easier capture the reality and are better oriented. Modelling plays
key roles in the conduct of and education in science (Gilbert, Justi, 2015). The formation,
change and testing of models is central to the processes of learning. Teachers construct
special models in order to support the learning of their students. An understanding of these
processes and outcomes draws on a wide range of disciplines.

To increase the efficiency in education it is suitable to explain the decision processes on
the examples and use experiments. Experiments have been used to evaluate performance
in a wide variety of situations (Douglas and Charles, 1993). Experiments provide an
inexpensive way to examine various decision proposals. Experimentation may allow
identification of proposals that are unlikely to be effective.

Specific decision models are used to explain the typical decision situations. There is a large
number of decision processes. The basic types of decision situations are formulated that
students are prepared for decision making in practice.

In the process of formation and solving models it is important to establish:

* Basic elements of decision processes.

* Solution concepts.

« Types of additional information.

* Solution procedures.

Basic elements of decision processes are:

*  The decision maker (one or multiple).

* The set of decision alternatives (discrete, continuous).

* The evaluation criteria (one or multiple).

« Environment (certainty, uncertainty, risk).

* The sequence of decisions (one-stage, multi-stage).

In the case of multiple decision makers it should take into account the interests of others.
In the case of continuous sets of alternatives it is necessary to use specific optimization
procedures. We will consider only discrete sets with a small number of alternatives so
that is not influenced solving of test problems. Multiple criteria correspond to the actual
decision processes but complicate solutions. Environment factors affect the consequences
of our decisions. Multi-stage decision processes search trajectory of decisions.
Combining basic elements gives rise to various specific decision models that form the
types of real decision-making situations. There is plenty of literature on decision making
models. Some publications focus on general decision situations (Fiala, 2012), (French,
1988), (Luce and Raiffa, 1957). Some publications focus on specific models.

Specific models and concept solutions:

*  One decision-maker, one criterion - the concept of optimal solutions (Fiala, 2012).

*  One decision-maker, multiple criteria - the concept of effective solutions (Hwang
and Yoon, 1981), (Vincke, 1992), (Zeleny, 1982)

*  Multiple decision makers, each one criterion - the concept of equilibrium solutions
(Dlouhy and Fiala, 2015), (Chobot and Turnovcova, 1980), (Jones, 1980), (Manas,
1974).

* More decision-makers, multiple criteria - the concept of efficient equilibrium
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solutions (Hwang and Lin, 1987).
*  Multi-stage decision processes - decision trees (Fiala, 2012).
Additional information are needed for some models to facilitate solutions
» Preference information - the criteria and alternatives (aspiration levels, ordinal and
cardinal information)
» The type of conflict (multiple decision-makers) - antagonistic, non-antagonistic,
cooperative, non-cooperative.

Experiment design

Students solved set of decision problems at the beginning of the course Decision Processes.
Discrete models were selected with a simple structure, not necessary to use complicated
calculation procedures. Students should determine the essential parts for mapping the
process and get the best solutions of the decision problems. The same problems were
solved at the end of the course with knowledge of the fundamental parts of the decision
models and concepts of solutions. These results were compared and evaluated. We provide
a single version of the Colonel Blotto game to illustrate the solved decision problems.

Formulation of the decision problem

Colonel Blotto is planning his defense of a city for the next day. The walls are around the
city. He wants to defend the two gates of the city, and he has 3 regiments of troops. The
opposing commander wishes to attack those two gates, and he has 2 regiments. To make
the problem precise, it is necessary to ascribe payoffs to possible outcomes. The attacker
gains the city when he will have more regiments of troops than the defender in one gate.
Colonel Blotto has to decide how to split the regiments of troops to the gates for the
defense of the city.

Students should identify the decision makers, their sets of possible decisions (strategies),
and the best strategies for both decision-makers. Students do not need any specific
procedures, only logical reasoning.

Solution to the Colonel Blotto game

Colonel Blotto has 4 strategies at his disposal: he can send 3 troops to either gate; he can
send 2 to one gate and 1 to another. We will abbreviate these in set notation (3, 0), (0, 3),
(2, 1), and (1, 2). By similar reasoning, the opposing commander has 3 strategies at his
disposal that can be abbreviated (2, 0), (0, 2), and (1, 1). Colonel Blotto will play (2, 1)
with probability % or he plays (1, 2) with probability 2. He never plays strategies (3, 0) or
(0, 3). The opposing commander will play (2, 0) with probability %2 or he plays (0, 2) with
probability %4. He never plays the strategy (1, 1).
The decision problem is possible to formulate as a 4 x 3 matrix game with above mentioned
strategies. The payoff will be equal + 1 for the winner and -1 for the loser of the city. The
equilibrium solution is mentioned above.
The results of the problem solved before (denoted as 1) and after (denoted as 2) the course
were compared and evaluated according to:

a) Elements of the decision process (max. 3 points).

b) Formulating sets of alternatives (max. 3 points).

c) Selection of the best alternative(s) (max. 4 points).
The evaluation according to these characteristics provides a tool for detailed analysis of
the key elements of individual decision problems. Such assessments were done for each
individual decision problem.
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The sets of 6 simple discrete decision problems (DM1,..., DM6) from various typical
models of decision processes were tested. The Colonel Blotto game is one of them (DM1):

« zero sum game (Colonel Blotto game),

* non-zero sum game (prisoner’s dilemma),

« game with multiple criteria (coordination games),

* multiple stage decision problem (decision trees),

« multi attribute decision making (choice of a car),

* decision with one criterion (preference relations).

RESULTS AND DISCUSSION

Results of the tests are summarized in following tables. Overview of the evaluation results
(in points) for Colonel Blotto game for 12 students according characteristics (a, b, c)
before (1) and after the course (2) is given in Tab. 1.

Student a(1) b(1) c(1) a(2) b(2) c(2)
1. 1 2 1 2 3 4
2. 2 2 2 3 3 3
3. 0 1 0 2 2 3
4. 2 1 2 3 2 3
S. 2 3 3 3 3 4
6. 1 1 1 2 2 3
7. 0 2 2 2 3 4
8. 2 1 2 3 3 4
9. 1 1 1 3 3 4
10. 2 2 2 3 3 4
11. 2 2 1 2 2 3
12. 1 1 2 2 3 3

Average 1.33 1.58 1.58 2.50 2.67 3.5

Tab. 1: Evaluation of the problem DM1

From Tab. 2 it is possible to see the evaluations of students for the characteristics and
to see progress after the course. Student’s results are possible to compare with average
results. The same analysis is provided for all individual problems.

Tables 2 and 3 provide evaluations of students for all 6 problems before and after course
(max. 10 points).
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Student | DP1 DP2 DP3 DP4 DP5 DP6 Sum
1. 4 3 6 2 5 4 24
2. 6 4 3 5 4 6 28
3. 1 1 3 4 3 3 15
4. 5 3 4 4 2 4 22
5. 8 7 9 4 6 8 42
6. 3 5 2 7 4 2 23
7. 4 2 3 3 5 4 21
8. 5 3 2 5 4 3 22
9. 3 2 5 4 3 4 21
10. 6 3 6 4 5 3 27
11. 5 4 4 3 5 2 23
12. 4 2 5 3 4 4 22

Average | 4.50 3.25 433 4.00 4.17 3.92 X

Tab. 2: Evaluation of all decision problems before the course

From Tab. 2 it is possible to see the evaluations of students from all decision problems and
the average evaluations of problems before the course. The best student is the student No.
5 with 42 points before the course completion. The best answered problem is the problem
DP1 with 4.50 points.

Student | DP1 DP2 DP3 DP4 DPS DP6 Sum
1. 9 8 8 7 8 9 49
2. 9 7 6 8 9 46
3. 7 6 5 7 5 8 38
4. 8 7 8 7 6 8 44
5. 10 10 10 9 9 10 58
6. 7 9 6 7 7 10 46
7. 9 6 8 6 7 8 44
8. 10 7 6 8 9 7 47
9. 10 7 8 9 9 52
10 10 8 10 7 9 9 53
11. 10 8 9 6 8 8 49
12. 8 7 9 8 8 7 47

Average 8.92 7.50 7.83 7.33 7.83 8.33 X

Tab. 3: Evaluation of all decision problems after the course

From Tab. 3 it is possible to see the evaluations of students from all decision problems and
the average evaluations of problems after the course completion. The best student is the
student No. 5 with 58 points before the course completion. The best answered problem is
the problem DP1 with 8.92 points.

From comparisons of Tab. 2 and Tab. 3 it is possible to see progress by students and parts
of the course. The student with best progress is the student No. 9 with 31 points. The part
with best progress is the part DM1 with 4.42 points. The presented evaluation is for one
year but results for a time series allow the teacher to focus on the more difficult parts of
the course.

This experiment was the first attempt to detect and analyze the causes of efficiency
improvements. Using the modeling approach may not be the only cause of the improved
test results. Further research will focus on thorough preparation of the experiment
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and its evaluation using more sophisticated tools such as regression analysis and data
envelopment analysis.

CONCLUSION

Experiments have shown a very good suitability of modelling approach for education of
decisions processes. Students learn to determine the essential elements of the processes
and determine the types of standard models and solution concepts. Efficiency in education
of decision processes were analyzed by test results before and after course completion.
Students are clearly better oriented in decision-making issues after explaining the
basic elements of the model. The problems were formulated so that for their solutions
special treatment was not needed. Discrete models with a small number of variants were
used. Logical reasoning was sufficient for solving problems. Monitoring progress is
the advantage of this approach in terms of individual students, decision problems and
their characteristic parts. The possible time series allow the teacher to focus on the more
difficult parts of the course.
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ABSTRACT

The aim of the paper is to present the input-output tables as one of possible tools for
assessment of the macro-regional economic impact of closedown of one higher education
institution (HEI). Last year, the first paper focused on using input-output analysis
for estimating the national economic impact of HEI closedown has been published.
Nevertheless, the first experimental estimates of the regional input-output tables for
all 14 Czech regions have been published. The paper demonstrates the possibilities of
improvement the results previously achieved. For further research, the key challenges
consist in taking into account the substitution effects and in combining of this approach to
quantification of HEIs’ social and economic impact with another approaches.

KEYWORDS

Higher education institution, employment, input-output model, regional input-output
tables

INTRODUCTION

Fischer and Finardi (2010) present selected facts on higher education in the Czech
Republic, social selectivity of higher education, main principles of the tertiary education
reform and its perception according to student survey EUROSTUDENT IV. One of the
key reform goal was to change the system of HEIs’ funding and to decrease the number of
HEIs. Mazouch (2013) comments the recent development in higher education regarding
the demographic change and points out the decreasing demand for higher education.
Mazouch and Fischer (2011) analyse the impacts of higher education for the whole
economy and for the individual regions as well. There are different ways how to evaluate
the impact of higher education and its institutions (HEIs) on the social and economic
situation of the region. For example, Mazouch and Fischer (2011) constructed the models
based on the aggregate regional data on GDP, gross value added, labour productivity,
employment and unemployment, wages and education level (where the education level
could be measured by different approaches).

Probably the first paper focused on the macro-economic impact of individual HEI’s
closedown has been published last year (VItavska and Fischer, 2015). This paper uses
input-output modelling at the national level. Using national input-output tables it is not
possible to distinguish the impact of HEI’s closedown to the economy of different regions.
As Sixta and VlItavska (2016) showed the technical-economic relations differ in individual
Czech regions (using NUTS 3 classification). It means that previous estimates based
on national input-output tables should be improved by the regional input-output tables

134 ERIE 2016



(regional tables will be published at the website of Dept. of Economic Statistics during the
Spring 2016). The aim of our paper is to realize this improvement.

The higher level of modelling the HEI’s operation impact on the economy was presented
by Blackwell, Cobb and Weinberg (2002). However, their approach needs very detailed
set of the input data (on students, budget flows of the university, off-campus expenditures
of students, parents, relatives and alumni) including some conditional data. This data
set is not available for the Czech Republic although the annual reports of the HEIs are
very extensive including detailed tables and although the different student surveys (e. g.
EUROSTUDENT) are at a disposal.

MATERIALS AND METHODS

The analysis is based on symmetric input-output tables and symmetric input-output model
(Zbranek and Sixta, 2013), which represent an extension of the core of national accounts
for analytical use (according to Hronova et al, 2009). Symmetric input-output tables
are derived from a supply and use tables and they are compiled in two different ways —
product by product and industry by industry. These two possibilities of the compilation
come from the definition of the intermediate consumption matrix. The structure of the
symmetric input-output tables constitute on three quadrants — intermediate consumption
matrix, final usage (final consumption expenditures by institutional sectors, gross capital
formation, export) and items of gross value added plus import (see Hronova et al, 2009).
Input-output model represents the discipline that is used among different groups of users.
There are many analyses focused on the impact of some administration effect into the
economy (Sixta and Fischer, 2015) or environment (Ruzicka et al, 2013) which used
input-output tables of the national economy. Thus, regional input-output tables bring new
possibilities how to improve such analysis just for one region of the country.

As in the previous model presented by Vltavska and Fischer (2015) the falloff in the
activity of a public HEI takes approximately 5 years of gradual falloff. Accordingly, the
Ministry of Education, Youth and Sports decreases the amount of money transferred to the
HEI. Using the assumptions on the linear decreased amount, it is possible to investigate
the impact of the resource reduction to the indicators of economy, e.g. production, gross
value added, compensation of employees. Moreover, the model informs about the impact
into the commodity structure of the indicators mentioned. Besides, one can estimate
not only the primary impact on the indicators but also the consequent impact on the
decreasing final consumption expenditures. The analysis is based on ‘ceteris paribus’
assumption. Thus, it does not expect any other factors to the results. Detailed model and
its assumptions are described by Vltavska and Fischer (2015).

For the modelling of the partial impact in individual region in the individual years we use
simple static input-output model and the Leontief inversion

Ax=(1-A,) Ay, (M
where
....................... vector of the production change,
| (T identity matrix,
Ap i matrix of technical coefficients which is derived from the

matrix of the usage of domestic products under the intermediate consumption,

....................... vector of partial change of final consumption,
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............. Leontief inversion.

The model uses regional input-output tables (hereafter: RIOTs) of the year 2011 since this
is the only year for which were RIOTs compiled. These tables were prepared according
to the European System of Accounts ESA 1995 (Eurostat, 1996) as the project which was
focused on this problem started in January 2013. It means before the revision of national
accounts and employing standard ESA 2010. However, the methodology first published by
Sixta and Vltavska (2016) is fully transferable into ESA 2010 (EU, 2013). The significant
advantage of RIOTs represents the look into the detailed structure (using Classification
of Products CPA, 2 digits level) of individual region from the side of intermediate
consumption, gross valued added, final consumption expenditures by individual sectors,
import and export (both international and interregional) etc. As RIOTs are primarily used
in regional input-output analysis they are split into imported products and domestically
produced ones. It means that RIOTs of all Czech regions are divided into import matrices
and RIOTs for domestic output. These tables can be used for researchers analyses as well
as for the policy making decision by regional politics. For the better understanding how
interesting data source RIOT brings see the example of aggregate RIOT of the capital city
of Prague in Appendix.

As an example of the impact of the closedown we chose 3 typologically different regions
— the capital city of Prague, the Central Bohemia Region and the South Bohemia Region.
From the point of view of the structure of gross value added these three regions represent
different parts of the Czech Republic. The capital city of Prague is the centre of the
services (information and communication, financial and insurance activities etc.). On the
contrary, the Central Bohemia Region is more focused on manufacturing industries and
it is the only region from the selection which does not have any public HEI. The South
Bohemia Region is mainly focused on manufacturing and tourism services. Two public
HEIs have its centre in the region.

Moreover, this paper examines the changes in these regions in comparison with the results
for the Czech Republic. For all regions we assume HEI with the same annual budget of one
thousand million Czech crowns and a linear decrease of the budget send by the Ministry.
Ifthe HEI has 1 bn. CZK annual budget the budget sent by the Ministry decreases 200 mil.
CZK every year. The amount of 1 bn represents approximately 5% of the total budget for
educational activities at public HEIs in the Czech Republic. This closedown is recorded
as the decrease of final consumption expenditures by government institution in particular
product (CPA 85 — Education services).

RESULTS AND DiIScUSSION

Table 1 presents the overall impact of the closedown of HEI on the economy. The results
show that even if the falloff of the budget was the same for all regions the impact on
individual region differs. From the purely economic point of view the most significant
impact (from the point of view of percentage) is recorded in the South Bohemia Region
which represents the smallest region from the point of the share of this region on the gross
value added of the Czech Republic (5% versus 11% of the Central Bohemia Region and
24% of Prague) in our selection. The output of the region decreases by 0.3% (1.2 bn CZK)
and the final consumption expenditures decrease by 0.6%. The impact on the whole Czech
economy (expressed as a percentage) is naturally lower.
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CZE Pha Stc Jhe

P.1 Output (basic prices) 0.0 -0.1 -0.1 -0.3

D.21-D.31 | Net taxes on products 0.0 0.0 -0.1 -0.1

P.7 Import 0.0 0.0 0.0 0.0

Resources 0.0 -0.1 -0.1 -0.2

P2 InFermediate consumption (purcharsers* 0.0 0.0 0.0 0.1
prices)

P3 Final consumption expenditures 0.0 -0.2 -0.3 -0.6

of which households 0.0 0.0 0.0 0.0

P.5 Gross capital formation 0.0 0.0 0.0 0.0

of which GFCF incl. valuables 0.0 0.0 0.0 0.0

of which changes in inventories 0.0 0.0 0.0 0.0

P.6 Export 0.0 0.0 0.0 0.0

Final use 0.0 -0.1 -0.1 -0.2

Table 1: The total impact of closedown of HEI, % (source: own calculation)
Note: GFCF — gross fixed capital formation, CZE — the Czech Republic, Pha — the capital city of
Prague, Stc — Central Bohemia Region, Jhc — South Bohemia Region

RtoT |

W

M
L

K;:i:

ol
G+Hik

B

" H&

-1 200 -1 000 -800 -600 -400 -200

mJhe Stc = Pha uCZE

Figure 1: Total change of output, mil CZK (source: own calculation)

Note: A - Agriculture, forestry and fishing, B - Mining and quarrying, C — Manufacturing, D -
Electricity, gas, steam and air conditioning supply, E - Water supply; sewerage, waste management
and remediation activities, F — Construction, Services: G - Wholesale and retail trade; repair of
motor vehicles and motorcycles, H - Transportation and storage, I - Accommodation and food service
activities, J - Information and communication, K - Financial and insurance activities, L - Real estate
activities, M - Professional, scientific and technical activities, N - Administrative and support service
activities, O - Public administration and defence; compulsory social security, P — Education, Q -
Human health and social work activities, R - Arts, entertainment and recreation, S - Other service
activities, T - Activities of households as employers and producers for own use.

The decrease of budget will differ in individual regions. Figure 1 illustrates the total
change of output of individual industries according to the officially published regional
data by the Czech Statistical Office. The Central Bohemia Region represents the region
the closest to the average by the structure of the Czech Republic. The capital city of
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Prague differs the most as many HEIs take place in here. The most significant impact is
detected among industries in which HEIs take parts (more than 1 bn CZK in each region).
Thus, industries Public administration and defence (O), Education (P) and Human health
and social work activities (Q).

CZE Pha Stc Jhe
A -1 0 -1 -1
BtoE -15 -19 -11 -14
F -8 -8 -7 -7
G+H+I -12 -18 -11 -11
J -9 -19 -3 -4
K -7 -18 -2 -4
L -13 -18 -14 -11
M+N -13 -26 -9 -8
O+P+Q -801 -696 -805 -836
RtoT -2 -3 -2 -2
Total -880 -826 -866 -898
Table 2: The total impact of closedown of HEI on gross value added, mil CZK (source: own
calculation)

Besides the structure of output the structure of gross value added differs among regions
(table 2). It is given by the availability of regional producers to satisfy specific regional
demands. When analysing the decrease of the budget of HEI the highest decrease of
gross value added was investigated in the South Bohemia Region (898 mil CZK). The
decrease of the capital city of Prague is lover (826 mil CZK) than the average of the Czech
Republic (880 mil CZK).

The results show that using RIOT we are able to investigate the economic impact of
the closedown of individual HEI in particular region. From the analytical point of view
RIOT delivers unique data source for such analysis. However, deeper analysis using more
detailed data is not possible these days as they are not at a disposal in next year for any
of Czech HEIL.

CONCLUSION

The aim of this paper was the short presentation of the usage of newly developed regional
input-output tables. The example of the closedown of the HEI in selected regions indicates
how these tables can be used for the analysis. Using simple input-output analysis we
found out that the closedown of the HEI with the same annual budget would have the most
significant impact in the South Bohemia Region which is the smallest one in our selection.
These data shows that the Central Bohemia Region is the closest to the average of the
Czech Republic in all indicators. On the other hand, the capital city of Prague differs the
most as many HEIs take place here.

These results detects only purely economic impact of the closedown on the region. Further
analysis should focused on the social impact and the impact on the employment as well.
However, these analysis are demanded on data which are not published.
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APPENDIX

Regional input-output tables, use of domestic product, Prague, 2011, mil.
CZK

Source: own elaboration
Note: NPISH — Non-profit institutions serving households, FOB — Free on Board
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ABSTRACT

One of the currently most discussed issues within school education is the quality of tea-
chers and the possibility for the objective assessment of their competences. Social requi-
rements concerning the professional competences of teachers are constantly changing due
to the rapid changes in the information and knowledge society. The assessment system,
however, is resisting this pressure and opinions on the current situation of teacher asse-
ssment are not changing rapidly and substantially, as we found out in research carried
out among 145 head teachers and 670 teachers in Slovakia. The paper presents selected
data collected from questionnaire research related to the importance of selected teachers’
professional competences that influence the success of their educational performance in
comparison with the aspects of teachers’ teaching performance head teachers most often
assess. The obtained data will be used for the development of tools and instruments aimed
at the assessment of teachers’ professional competences.

KEYWORDS

Assessment, head teacher, questionnaire, research, teaching competences

INTRODUCTION

Currently there are many methods (based either on observation or value-added models) of
teacher’s evaluation and assessment (Darling-Hammond, et al., 2016; Gustafsson, et al.,
2015; Elmore and Fuhrman, 2001; Nichols, Glass, Berliner, 2006). The common feature
of the majority of them is the effort to improve instruction and student learning, although,
in general, they provide little evidence regarding the quality of teacher practice. Policy-
makers call for reliable and rigid assessment measures and means, but practitioners and
researchers are doubtful of their validity.

When assessing teacher competences through classroom observation, not only are the
relevant instruments crucial, but equally important are observers trained to use those in-
struments, which is not always the case. Classroom observation, aimed either at general
teaching practice or focused on subject-specific techniques, can be conducted by a school
manager or an outside evaluator, often an inspector. Research studies (Heneman et al.,
2006; Brandt, et all, 2007; Jacob and Lefgren, 2005, 2008; Medley and Coker, 1987,
Wilkerson, et al., 2000) showed that though school managers are aware of the context of
their schools, they may not be trained in the utilization of assessment instruments, and
their ratings of teachers may be subjective. Other researchers (Little, Goe and Bell, 2009;
Stodolsky, 1990; Weber, 1987; Yon, Burnap, and Kohut, 2002) state that because of a lack
of subject-specific knowledge school managers cannot make informed judgements.
Other studies examined reveal (Braun, 2005) that value-added models based on test sco-
res are also problematic in making evaluation decisions for individual teachers, as gains
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in student achievement are influenced by many more factors than any individual teacher.
“Researchers have found that teacher effectiveness ratings differ substantially from class
to class and from year to year” (Darling-Hammond, 2016, p.2) and most of them have
concluded that value-added modelling is inconsistent and not appropriate as an instrument
for assessing teachers (Briggs & Domingue, 2011).

The paper presents and discusses selected data collected from questionnaire research re-
lated to the importance of selected teachers’ professional competences that influence the
success of their educational performance in comparison with the aspects of teachers’ tea-
ching performance that head teachers most often assess.

MATERIALS AND METHODS

The data presented in the current paper was collected from questionnaire research carried
out as a start-up activity for the research project APVV-14-0446 Assessment of Teachers’
Competences which is planned for the period 1 July 2015 to 30 June 2019. The main aim
of the research project is to develop and design a set of tools and criteria for the assess-
ment of teachers’ professional competences which will enable the evaluators of teacher
performance to make their assessment more standardized and objective. The developed
model for teacher assessment has the ambition to become not just a checking tool but to
incorporate motivating and self-reflective elements of the job of teaching as well.

In the first stage of the project, the research team decided to map the current situation in
the area of teacher assessment — who does this job, how do they do it, and how do assessed
teachers perceive it. For this purpose, two questionnaires were developed — one for head
teachers (further QHT) and another one for teachers (further QT) which to a large extent
emulated the one developed for head teachers. The first five socio-demographic questions
(further Q) asked about the respondents’ gender identity, length of teaching experience
and length of time in the position of head teacher or teacher, type and profile of their edu-
cation, and type and location of the school they work at. The following six questions were
directly connected with teacher assessment — inquiring about the frequency of assessment,
the passing of this responsibility to other school managers or colleagues, the importance
of some teachers’ professional competences (Q8) and frequency of their assessment (Q9)
and, finally, the impact of assessment on teachers. The last two questions in both ques-
tionnaires were aimed at discussing the possibility to introduce changes in the current
assessment system. Finally, both groups of respondents, i.e. head teachers and teachers,
could express their opinion about the current methods of teacher assessment.

Most questions in the questionnaires were closed ones offering the respondents some
options to choose from. In question N° 8 (in the QHT) the respondents were asked to
rate the stated competences according to a five-degree numeric scale in which number
one represented the lowest value of importance and number five the highest. Question
N°9 provided the respondents (head teachers) with 16 educational issues which the re-
searchers had selected from various materials and observation forms currently used by
head teachers and inspectors for teachers assessment. Using the provided five-level scale
- always, almost always, sometimes, almost never and never, they could indicate which of
the listed issues they pay attention to and how often they consider them in the assessment
process. The questionnaires are used as qualitative research instruments; the obtained data
is analysed via a simple statistical method. The findings are valid and will help enable the
researchers to achieve their crucial objective, i.e. to design a model for teacher assessment
as the outcome of the whole research project.

The questionnaires were distributed to school head teachers and teachers through our tea-
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cher trainees leaving for teaching practice at schools as well as through some contacts the
research team has with school (head) teachers. Thus, they were delivered to all regions of
Slovakia, either in paper form or online. The questionnaire for teachers can be viewed via
this link: https://docs.google.com/forms/d/1datDo-vqncYIRWGXFu6FBK8RdA-OIQx-
siAHitmtAKyU/viewform and the questionnaire for head teachers via this link: https://
docs.google.com/forms/d/1hdKeuc92D3wbenM{3W 1sbthgGpXvZaSzDoR 0-8dK3E/
viewform.

Currently, data has been collected from 145 head teachers and 670 teachers from schools
all over Slovakia. The majority of head teachers (as well as teachers) were women
(68.3%). The length of the respondents’ teaching practice varies from 7 to 44 years and
they have been in the head teacher’s position from 1 to 33 years. The majority of them
work in primary and lower secondary schools (76.6%) in the Nitra Region (48.3%), fol-
lowed by the Zilina (13.1%) and Trenéin (11.7%) regions. However, the research team
is still collecting questionnaires. It is important to state that by the time of submission of
this paper, the gathering of both questionnaires has not been completed and their number
is expected to increase.

RESULTS AND DISCUSSION

Respecting the extent and focus requirements of the paper, below are presented and dis-
cussed some of the most significant findings based on two questions only — question N°
8 and question N° 9, in the Questionnaire for Head Teachers. They are directly related to
the teachers’ professional competences that head teachers most often intend to assess and
do assess in real teaching.

Question N° 8 focused on head teachers’ opinions on the importance of the selected teach-
er’s professional competences that influence the success of their educational performance
(see Table 1).

Teachers’ professional competences (C) that influence the success of their educational
performance

o
%

ability to identify learners’ developmental and individual characteristics

ability to identify psychological and social factors of learners’ learning

ability to develop learners’ personalities and their competences

ability to create and maintain positive atmosphere in class

ability to plan and implement their professional development

subject-related professionalism

ability to plan and manage educational process

ability to use a variety of teaching aids in educational process

Nl RN BN Ko ) (O, I NG UV [ NS e

ability to choose and use relevant teaching approaches, methods, techniques and forms

ability to self-reflect, assess educational process and evaluate learners’ learning
achievements

—
(=]

Table 1: Teachers’ professional competences that influence the success of their educational
performance listed in Q8, 2015 (source: own calculation)

Though we have exact data on how the competences listed in Table 1 were assessed by the
head teachers addressed, we are not going to present all the details for each of the com-
petences. Our intention is to compare the expressed vision (in Q8) of the head teachers
with the reality stated in Q9 in the QHT and the perceived reality by the teachers in Q9
in the QT. That is why we simply summarize the findings based on the generalization of
the data from Q8. The competences considered by head teachers in this question can be
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split into two groups. In the first group there are competences (C1-C4) closely connected
with knowledge of the psychological traits and personalities of learners. The majority of
head teachers (from 71% to 91%) regarded these competences to be of very high impor-
tance for teachers’ successful educational performance. The second group of competences
(C6-C10) covers teachers’ subject knowledge, and methodological and managerial skills.
The importance of these competences was assessed differently. Subject knowledge (C6),
managerial (C7) and assessment (C10) competences were considered to be highly impor-
tant by more than 90% of respondents. Considerably less valued are teachers’ abilities to
choose and use relevant teaching approaches, methods, techniques and forms (80% out
of the respondents regard C9 as very important). The least important competence was
regarded as C8 — the ability to use teaching aids (only two thirds of head teachers shared
this view). Teachers’ ability to plan and implement their professional development (C5)
stands out from the two groups of competences. Just 64.8% of respondents consider it
very important.

Question N°9 tried to find out what aspects of teachers’ teaching performance head tea-
chers most often assess. The question provided the respondents with 16 educational issues
which the researchers had selected from various materials and observation forms current-
ly used by head teachers and inspectors. In the paper all the detailed findings from the
question are not presented. The focus of the paper is placed upon just five items (further
)-11,12,14,16and]I 10, with a certain degree of interrelation with the relevant compe-
tences (C6, C7, C8 and C10) as listed in Q8. They will be presented in increasing order of
congruence, starting with the lowest match and proceeding to the highest one. To confirm
the discrepancies between head teachers’ intentions and their real performance, we also
state the findings from Q9 in QT (see Table 2).

QHT QT
Q8: Teachers’ professional
. tA f teachers’
competences that influence the @ . spects of teachers Q9: Aspects that teachers’
. . teaching performance head ..
success of their educational assessment is aimed at
teachers most often assess
performance
It Tt It
;If,n Analysed aspect 131:1 Analysed aspect 131:1 Analysed aspect
| check of written | check of written
. lesson plans lesson plans
ability to plan and manage
7 . structure and structure and
educational process
2 management of the 2 management of the
lesson lesson
ability to self-reflect,
. assessment and assessment and
assess educational process . N . s
10 , 6 evaluation of learners 6 evaluation of learners
and evaluate learners . .
. . achievements achievements
learning achievements
6 subject related 4 knowledge of school 4 knowledge of school
professionalism subject subject
ability to use a variety
8 of teaching aids in 10 use of teaching aids 10 use of teaching aids
educational process

Table 2: List of analysed and compared aspects from QHT (Q8 and Q9) and QT (Q9), 2015
(source: own calculation)

As mentioned earlier in the part “Materials and methods”, the seventh competence in
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Q8 in the QHT addressed teachers’ ability to plan and manage the educational process.
Though a vast majority of the respondents regard the competence to be of very high
importance (93.1%), the data from Q9 surprisingly shows a different, contradictory re-
ality. Here head teachers state they check teachers’ written lesson plans only sometimes
(65%), almost never (36%), or never (26%). Thus, only 11.7% out of the respondents do
it always or almost always. This is the lowest congruence out of the all discussed educa-
tional aspects. We can assume that head teachers do not find formal lesson planning that
influential on the quality of the real observed and assessed educational process. On the
other hand, the tenth examined educational aspect — whether the head teacher assesses the
structure and management of the lesson, shows a higher degree of congruence with the
previous research findings, as 82.1% of the respondents claim they do it always or almost
always. It can be concluded that sometimes a number of head teachers do not really assess
what they claim is important to be assessed, or they consider real teacher performance
in its multifaceted complexity at the lesson more significant and decisive. Furthermore,
another reason may also be a lack of time for checking the written lesson plan, or head
teachers’ reluctance to deal with additional administrative work.

Additionally, the analysis of the data from the QT (Q9Y, item 1) proves the claims of head
teachers, as one third of the research sample of respondents states their head teachers
either never check their written lesson plans (35%), or they do it almost never (17.9%)
or sometimes (33.3%), and only 13.8% out of them check lesson plans almost always or
always (c.t 11.7% of the head teachers). Interestingly, the perception of reality by both
groups of respondents is very similar, as is the experience of teachers with their head tea-
chers’ assessment of the structure and management of their lessons: 86.3% of the teachers
hold the view their head teachers assess educational aspects almost always or always (c.t.
82.1% of the head teachers).

The other chosen educational aspect with the second lowest congruence with the relevant
competences listed in both questions — Q8 and Q9, is teachers’ability to assess instruction
and impact of the lesson on their learners’ educational achievements (mentioned as the
tenth one in Q8 in QHT, Table 2). A vast majority (91%) of the research sample of head
teachers regard this competence to be of high importance (as expressed in Q8). Surprisin-
gly, the analysed data stated in Q9 (I 6) reveals that head teachers pay much less attention
to this competence; only 74% of them assess it almost always or always and 21.8% some-
times. Similarly, an obvious discrepancy can be noticed between head teachers’ intentions
of what to assess and their implementation in real practice. To have a more complex view
of the discussed topic, the research sample of teachers demonstrated the same opinion
in the Questionnaire for Teachers (Q9); this time, 73% of them claim the head teacher
assesses teachers’ ability to diagnose and assess their learners almost always or always.
The next analysed aspect teacher s knowledge of school subject and subject-related pro-
fessionalism (stated in the QHT as the sixth item, Table 2) reveals a discrepancy of more
than 8% between the data obtained from Q8 and Q9 (I 4). Even though a clear majority
of head teachers (91.7%, Q 8) consider this competence to be of high importance, in fact,
not that many of them focus their assessment on it; just 83.5% out of the respondents
claim they do it; 12.4% do it sometimes (Q9). Surprisingly, the data from the QT (I 4 in
Q9) shows that only 73.6% of the research sample of teachers claims their knowledge
and mastery of the subject is assessed almost always or always. It can be concluded that
the difference of more than 10% is quite significant and its reasons must be an issue for
a future deeper analysis of more valid data.

The last presented aspect teacher’s abilities and skills to use a variety of teaching aids
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in the educational process shows the highest congruence with the relevant competences
listed in both Q8 (I 8 in Table 2) and Q9 (I 10 in Table 2). Three quarters of head teachers
(75.8%) claim they find a teacher’s ability and skills of very high importance and 80.7%
out of them assess it almost always or always. Also, as data from the Questionnaire for
Teachers show, 75.7% of teachers state this competence is assessed by their head teacher
almost always or always. A reason for the high congruence of this aspect may be its vi-
sibility and ease of observation in lessons. Even though not all head teachers regard the
competence that highly influential, it is obvious that both groups of respondents find using
modern non-technical and technical media natural and a matter of course. On the other
hand, one could expect a higher percentage of relevant positive responses.

CONCLUSION

Even the limited number of questionnaire items discussed above shows that the assess-
ment of teachers is a very broad and diverse area which different assessors approach in
different ways. Furthermore, their awareness of the aspects to be assessed (c.t Q N°8
results of the research) does not guarantee they really assess what they intend to assess
(c.t Q N°9 results of the research) and they do it objectively. As mentioned in the Introduc-
tion, the performed research studies focused on different assessors — internal: peers and
head teachers; and external: (inspectors, municipal administrators (Elmore and Fuhrman,
2001; Gustafsson et al., 2015; Jacob and Lefgren, 2008; Little et al., 2009; Yon et al.
2002) and different approaches to assessment — some based on observations (Stodolsky,
1990) and some on students’ achievements (Braun, 2005; Little at al., 2009; Nichols at
al., 2006). Similarly, in Slovakia assessment of teachers is also done by different assessors
and bodies who do not share the same assessment instruments, nor the same standards.
The majority of the assessment tools were developed by individual institutions (school
inspection ones) or assessors (head teachers) and furthermore, they are not publicly acces-
sible, as they are considered to be confidential. This deliberately hazy situation prompted
the research team to carry out research in the field of teachers’ competences (they started
with mentor competences — see Bilikova et al., 2014; Gadusova and Hartanska, 2015;
Hockickova and Zilova, 2015; and continued with novice teachers — see Gadugova and
Viteckova, 2014 and 2015; Gadusova et al., 2014) and currently the research is aimed at
assessment of teachers’ competences, a prior task of which is to design more objective and
reliable assessment tools and criteria for which the questionnaire research was a correct
and valuable springboard in mapping the situation.

Considering the obtained results on a national level, in particular the significant discrepan-
cy between the intentions and reality in head teachers’ assessment of performance, makes
the research team confident in the value of their research and the tasks they want to com-
plete within the following years of the project run, which are to design new approaches to
teacher assessment and offer new tools and instruments for teacher assessment based on
prior piloting and discussion with the stakeholders, as well as criteria and guidelines on
how to use them. The research team believes that the new challenges for school education
in the 21* century must also be reflected in the ways in which teachers are assessed in
order to make the assessment process more unified, standardized and objective, and last,
but not least, to make it less stressful, more teacher-friendly and humanistic.
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ABSTRACT

The fact that testing knowledge by means of multiple-choice tests with a single correct
answer may lead to unnaturally similar results among applicants sitting next to each other
is well known. The article introduces a probability model that can indicate — with a chosen
level of significance — couples of applicants whose results are similar. The aim of the
approach is not to find specific persons who copied their tests with a certain likelihood but
to assess the processes that influence realizing the given test. Besides defining the problem
theoretically, the article also features practical application on data from the entrance
exam to the Faculty of Informatics and Statistics in the academic years 2014/2015 and
2015/2016. Results show that pairs of applicants suspected of copying their tests were
found in both academic years. The problem of copying was especially located in spacious
lecture halls.

KEYWORDS

Multiple-choice test, cheating, probabilistic model, entrance exam

INTRODUCTION

Cheating in the more or less sophisticated way appears almost everywhere and academic
area is not an exception. More likely, we can expect people to cheat at multiple choice
tests. Some of the cheating can be prevented by taking precautionary measures for
assessing the results of those measures we can use various statistical methods that can on
precise level of significance flag cheaters.

General view on the topic is given by Cizek (1999). More focus just on statistical methods
can be found in Kingston and Clark (2014). The quality of tests were discussed in many
other papers like Kaspiikova (2013) or Brozova and Rydbal (2013).

First methods used for revealing cheaters based on the answers on the test appeared in the
1960 (Saupe, 1960). With development of computing power more methods appeared, for
example study of Frary (1993) or Harpp and Hogan (1993). Among the papers following
the newest statistical trends we can mention Belov and Armstrong (2010) and Linden and
Charles (2014) but there are also some older works as Lord (1980) where questions about
testing teory is discussed.

In this case study we apply a theoretical model created by Weselowsky (2000) and show
our application of this model on the data from the entrance exams to the Faculty of
Informatics and Statistics. This should make an example of how to apply this or similar
basic models on the available test data to evaluate problem of cheating at the given tests.
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In the first part of this study we focus on the overall basic description of the entrance
exams to the Faculty of Informatics and Statistics. We show a short introduction to
the theoretical model that is used for discovering cheaters and present the structure of
available data. Moreover, we show the specific application of the theoretical model on the
data for the entrance exam to the Faculty of Informatics and Statistics and results of this
application. Finally, we discuss the results and overall conclusion focused mainly on the
basic principles of applications of the statistical methods for revealing cheating people
after the test.

Aim of the paper is to introduce basic model to evaluate system of tests where multiple
choice answers are used and apply this analysis to real example of Faculty of Informatics
and Statistics. Results of this model could help to eliminate cheating at tests and help to
test student’s real knowledge.

DATA

For the analysis we use the data from the entrance exams which took place in June 2014
and June 2015. We use only data from the mathematics which consists of 15 questions
(the first ten questions worth of 50 points as the last five of them).

From the anonymized set of applicants we obtained a seating order, gender and study
programme. Other sets of data provided us with concrete answers of all applicants on each
question and with the correct answers divided by exam variant they wrote and also with
the final score of the applicant (used for control).

The entrance exam is created as multiple choice with only one correct answer. Measures
taken to prevent cheating during the test are following:

1. There are several variants of each test. There are two different tests in each testing
room which are distributed in the way that the person on the left and right hand side
of you always gets a different version.

2. Sitting order is generated randomly and it is obligatory for applicants. Applicants
are expected to sit next to each other. However, not all the students invited to the
entrance exam actually arrive to the test. Thus, there may occur gaps between
applicants. This rule is set to eliminate that people who knows each other would sit
next to each other.

3. There are at least two teachers in each room who control the process of exam and
possibly discover cheating students. In our example in all rooms two teachers were.

METHODOLOGY

For the application we chose a model created by Weselowsky (2000). This model belongs
to the group of models that are less complicated and work with less assumptions than
some other more complex models based on the Bayesian statistics or Item response theory.
We use several assumptions. Firstly, we expect students suspected from cheating sitting
next to the neighbour on the left or right. That means we always suspect a pair of applicants
from cheating at once not distinguishing the source and the copier. Secondly, we assume
that we know an answer to each question from each student and correct answers to all
questions.
Our goal is to test of hypothesis that “Chosen pair of applicants cheated” (H,) against
hypothesis that “Chosen pair of applicants didn’t cheat”.
We need to find test criterion with its probability distribution while H, is valid. Let’s
assume (Weselowsky, 2000):

n = number of applicants in the class,
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g = number of questions within the exam,

m,, = the probability of a match between applicants j and k within question 7,

p;= probability of applicant j being correct on question i,

r, = proportion of the class that answered correctly on question 7,

¢ = proportion of questions answered correctly by applicant j,

w, = the probability that, given the answer is wrong, wrong choice ¢ is chosen on

question 7.

We want to find a probability of a match in a question between two applicants. This
probability can be divided in to two probabilities. The first one when both of them answer
correctly. Thus, the probability is

my; = PP €))

The other possible option represents when both of applicants answer the question with
the same wrong answers. Then

my,=(1=p)1-p)>." w; )

There are many ways how to estimate p; from the simpliest assumptions like that each
answer has the same probability of being chosen to the most advanced models using
logistic regression for the estimation. In our case we stay somewhere in between of these
two approaches. We assume that it is more likely to answer the question correctly if an
applicant did well in the test (ratio of wrong answers on the test) and also if the question
was less difficult (ratio of wrong answers on the question). Based on this assumption we
get ability coefficient @, for each student from equation (3).

(—qe)Y" (A=(1-r)")" =0;for:i=1,....q ®)

When ability coefficient @, =1 then the applicant is expected to do as well as the average
test taker. Test taker with a, <1 is expected to be worse than an average one and vice
versa for test taker with a, > 1.

Using ability coefficient a, we get the estimated probability

1

By ==(=1)")" . @

The final estimate of a probability of a match on a question is in the equation (5).

By = Dby + (= p)A=p )" Wi forj=1..,n-lik=j+l.,mi=1l...q (5

As a probability distribution we use compound binomial distribution. Since we have ¢
independent bernoulli processes where each of these processes represents a chance of
both applicants are answering the question same. Detailed description can be found in
Weselowsky (2000).

The last step represents setting the right level of significance o. In this case we compare all
the possible pairs in the given group (#?-n)/2 (where n is the number of test participants).
This is a case of multiple hypothesis testing. We adjust the level of significance by using
bonferoni inequality. Level of significance will then become our chosen a divided by M.
Different seating plans may change calculation of the final level of significance (for more
information see Weselowsky, 2000).
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Data were processed by created Matlab script (Habarta, 2015) employing previously
described methodology. The script imports data in the given format and exports a table
with results, see table 1.

For generating a compound binomial probability distribution we use a recursive formula
(Linden and Jeon, 2012). This recursion is very computationally complicated and takes
a lot of time to process. Due to that it is used just for the pairs already flagged by normal
approximation on the higher level of significance.

RESULTS

Every year there were around 650 applicants attending the entrance exam. After sorting
applicants to the groups that could possibly cheat (by variant and place) we receive 18
different groups of applicants for testing for each year. Example of how the test results
looks like for one concrete group is given in table 1.

Table 1 shows that there are 3 suspected pairs of applicants flagged out of 77 applicants
taking test. First two pairs had 11 identical answers out of 15 and the third pair had all 15
answers identical.

Flagged pair 1 2 3
First person ID 2 44 68
Second person ID 57 60 84
Standardized normal value 3.2 3.6 4.9
Number of identical answers 11 11 15
Evaluating criterion (o = 0.01) 0.0008 0.00025 0.00000017
Evaluating criterion (o = 0.05/N) 2.4 0.72 0.0005
Score for first person 0.53 0.47 0.53
Score for second person 0.40 0.33 0.53
Number of applicants 77

Table 1: Example of results of three pairs of applicants (from 77 tests in total) with significant
level of test similarities (source: authors’ calculations)

The most important part of this table represent rows containing evaluating criterions. First
Evaluating criterion (o = 0.01) let us reject the hypothesis that this pair was cheating
if it is higher than 0.01. This criterion is usable when we have some prior evidence of
cheating about that pair (e.g. report from test supervisors). Second Evaluating criterion (a
= 0.05/N) let’s us reject the hypothesis that this pair was cheating if it is higher than 0.05.
Pairs that do not pass this test were almost surely cheating during the entrance exam and
we can flag them even without a prior evidence.

After processing all groups and both years we receive numbers of flagged students during
the entrance exams (table 2). We can see that all pairs flagged by the second Evaluating
criterion (a = 0.05/N) where found in adjacent seating. This proves the strength of the
second Evaluating criterion (a = 0.05/N). Note that we didn’t use the information about
seating plan until we got the results from the analysis.

Level of significance Pairs of Students found
Academic year
0=0.01 o =0.05/N in adjacent seating*
2014/2015 22 5 5
2015/2016 9 4 4

Table 2: Result of the analysis of test similarities from admission 2014/2015 and 2015/2016 for
all applicants in mathematics (source: authors’ calculations; note: * according to seating plan)

152 ERIE 2016



DiscussioN
Table 2 proves that cheating at the entrance exams to the Faculty of Informatics and
Statistics does not pose a problem. Although there are a few applicants each year who
are probably copying answers it presents less than 1% of all applicants. If we take less
conservative criterion (o = 0.01) than it is under 3% of applicants.
Tests took place in lecture halls that could be divided in to two categories by their size,
small (rooms up to 190 seating that means around 95 applicants) and big (rooms with 250
and 450 seating). Using this differentiation we can say that there were more suspected
pairs in the big lecture halls (usually 3-4) than in the small ones (usually 1-2).
From the number of seats of suspected pairs we found out that 7 out of 9 pairs were in
the second half of the room in the direction from the desk. This suggests that supervisors
should pay more attention to the students sitting further away from the desk. There is no
significant difference that applicants incline to cheat in different groups of questions (for
example questions with more points).
Arrangements against cheating are applicable a priori or a posteriori. A priori methods
eliminating cheating could be (UOW, 2016):

+ Using multiple versions of the exam,

+ Using randomized assigned seating for exam,

+  Space students at least one seat apart,

* Have at least one proctor per 20 students and remind them of the importance of

monitoring students carefully for the duration of the exam.

A posteriori methods (as one of those was described in this article) are based on evaluation
of responses if there are not many “similar” answers. This method is widely used in
some universities as McGill University in Canada where “Responses on multiple-choice
examinations are normally checked by the Exam Security Computer Monitoring Program.
The program detects pairs of students with unusually similar answer patterns on multiple-
choice examinations. Data generated by this program can be used as admissible evidence,
either to initiate or corroborate an investigation or a charge of cheating.” (McGill, 2016)

CONCLUSION

Goal of evaluating the extension of the problem of cheating during entrance exams was
successfully accomplished. We managed to find applicants suspected from cheating and
were able to confirm that by comparing them with the seating plans. We showed that the
problem of cheating concerns just minority of applicants.

The best way to approach this problem lies in advising supervisors focusing more on the
back of the lecture halls. The next preventive measure could also reflect more the size of
the lecture halls. It could be also advice to control the results regularly each year and in case
there would be a spike in the number of suspected pairs adopt more preventive measures.
Other way is to apply system known from some universities as McGill University in
Canada where suspicion of cheating can cause investigation or charge of the student.
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ABSTRACTS

The purpose of this paper is to examine the possibility of efficiency measurement
in countries in the context of tertiary education in the public institutions during years
2013 and 2014. We investigate the two-stage process using output oriented DEA model.
The first stage measures the efficiency of education process for bachelors, masters and
doctoral students. The second phase evaluates the efficiency of the possible graduates’
employability in the labor market in the European Union. We estimate the efficiency
for each stage and the overall efficiency using centralized cooperative DEA model and
projection frontier model. We divide the examined countries in the context of the overall
efficiency scores for the two-stage process into 4 groups using quartile values. The results
show that the average overall efficiency has improved during years 2013 and 2014.

KEYWORDS

Data envelopment analysis, efficiency decomposition, employability, graduates, tertiary
education, two-stage process

INTRODUCTION

The tertiary education sectors of many countries obtain at least some of their income from
public funds. This is the most important for the performance at national level. The tertiary
education sector has characteristics which make it difficult to measure the efficiency
(Johnes, 2006): it is non-profit making; there is an absence of output and input prices;
and higher education institutions produce multiple outputs from multiple inputs. The
determinants of education efficiency are also analysed in the paper by Maryska, Novotny
and Doucek (2010).

An assortment of methodological approaches has been employed in an effort to resolve
the problem of efficiency measurement - ordinary or panel least squares regression (OLS)
methods, frontier methods as data envelopment analysis (DEA) (Johnes, 2006, Melecky
and Stanickova, 2014) and also stochastic frontier analysis (SFA) (Izadi et al., 2002).
DEA studies related to universities’ level efficiency evaluations appeared somewhat
earlier than the SFA studies. The first studies employed the cross sectional data. Ahn et al.
(1988) and Breu et al. (1994) applied DEA to U.S. higher education using 1984 and 1992
academic year data. Two studies of the United Kingdom universities, Athannassapoulos
and Shale (1997) and Glass et al. (2006), used the production related to data for 1992
and 1996. McMillan and Chan (2006) provided efficiency estimations for year 1992 for
Canadian universities. The education efficiency scores among all studies is in range from
0.14 to 1.00.

Agasisti and Johnes (2009) employed DEA to compare the technical efficiency of 57
Italian and 127 English public universities. They analysed efficiency trends over years
2002-2005. They found institutions in England are more efficient (over 0.81) than those
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in Italy (about 0.70). They also saw that Italian universities have improved their technical
efficiency while English universities have stable scores.

The purpose of this paper is to explore the issue of technical efficiency measurement in
the tertiary education of the public institutions in the EU countries between years 2013
and 2014. The rest of the article is organized as follows. Section Materials and Methods
provides formulation and estimation of efficiency using output-oriented and also two-
stage DEA model. We also specify inputs, intermediate measures and outputs. In section
Results and Discussion is our model applied to the data and we examine the differences
between efficiency in each stage and overall efficiency. Conclusions are given in the last
part.

MATERIALS AND METHODS

The efficiency of two-stage process

Data envelopment analysis (DEA) is a method for measuring the efficiency of peer decision
making units (DMUs), in presence of multiple inputs and outputs (Charnes, Cooper and
Rhodes, 1978 and Hanclova, Banarova and Nemec, 2013). Recently, DEA has been
extended to examine the efficiency of two-stage processes, where all the outputs from the
first stage (S1) are intermediate measures that make up the inputs to the second stage (S2).
The resulting two-stage DEA model provides not only the overall efficiency score for the
entire process, but as well yields the efficiency score for each of the individual stages.

Figure 1: Two-stage process (source: own calculation)

Seiford and Zhu (1999) developed DEA approach for evaluation of US commercial banks
in a two-stage process characterized by profitability and marketability. They applied the
standard DEA approach to each stage, which did not address potential conflicts between
the two stages arising from the intermediate measures. The next study sought alternative
ways to address the conflict between the two stages or to provide efficiency scores for
both individual stages and the overall process. Liang, Cook and Zhu (2008) investigated
the two-stage processes via concepts adopted from non-cooperative and cooperative
games. The resulting models were linear and the overall efficiency was a product of the
efficiencies of the two individual stages. When there was only one intermediate measure
connecting the two stages, both the non-cooperative (with leader-follower assumption)
and cooperative models provided the same results as if the standard DEA model would be
applied to the two steps separately and the efficiency decomposition was unique. Liang,
Cook and Zhu (2008) developed the centralized (C) or cooperative DEA model under
multiple intermediate measures where the overall efficiency decomposition was unique.
This model provided a set of optimal weights on the intermediate factors that maximizes
the global efficiency scores, i.e. efficiencies of both stages are evaluated simultaneously.
Chen, Cook and Zhu (2010) developed an approach for determining the DEA frontier or
DEA projections for inefficient DMUs.

Consider a two-stage process, as it is shown in Figure 1, for each of a set of N DMUs. We
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assume each DMU, (j =1,2,“_,N)has M inputs x,,(i=1,2,...,M)to the first stage and D outputs

z,.(d=12,...D)from that stage. These D outputs then become the inputs to the second
stage and are referred to as intermediate measures. The outputs from the second stage are

;> (r=12,..,R). For each pMU, we denote the efficiency for the first stage as ¢} and the

second as ¢2. On the basis of the radial (CRS - constant return to scale) output-oriented
DEA model we define:

==l ande =L 1)

where v,, w,, W, and u, are unknown non-negative weights. It is assumed that w, =W, for
all d. If the output-oriented DEA model is used, then the two-stage overall cooperative

efficiency is defined as decomposition of €)” and > :

- el,mz)p . eoz,mop = min (el/ 'ei) —

o o

Su, @

1 .
st.e; >1 and e/2 >1, j=12,...N.

As indicated in Chen, Cook and Zhu (2010), the centralized model (2) does not provide
information on DEA projection. They developed models for determining the DEA
projection for the inefficient DMUs. The output-oriented projection frontier (PF) model
can be expressed as the dual model:

max ¢

ZAx <x,, i=12,..M,

J Y

z’ujyr:/ 2¢Zym= r=12,...,R,
=1

> Z (3)
N4z, 25,, d=12...D

=1

N

Nz, <2, d=12,...D,

2,20 d=12..D §212,20,20, j=12....N,

where 7 represents the set of new intermediate measures to be determined as “outputs
in the third set of constraints and also as “inputs* in the fourth set of constrains.
Issue in specification of outputs and inputs

There are considerable problems of specification and measuring the inputs and outputs
in the DEA model (Bazsova, 2015). We focus on measuring the efficiency of tertiary
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education process and the possible graduation employability in labour market in the
European Union using the output-oriented DEA model. We use DEA frontier for two-
stage processes with the first stage (S1) evaluating the efficiency of tertiary education
process and the second stage (S2) measuring graduation employability in labour market.
We provide comparing the technical efficiency on a national level in years 2013 and 2014.
The data were obtained from the Eurostat database' - Population and social conditions
— Education and training (edtr) and Labour market (labour). The inputs to the first stage
are: ENRT B = number of students enrolled in tertiary education on the Bachelor’s
level in the public institutions with intensity of participation representing full-time
equivalents [educ_uoe_enrt01], ENRT M = number of students enrolled on the Master’s
level [educ_uoe enrtO1], ENRT D = number of students enrolled on the Doctoral level
[educ_uoe enrt01] and TAS = total in full-time equivalents of classroom teachers and
academic staff on the public universities [educ_uoe_perp02]. There are three intermediate
measures between the two stages: GRAD_B = total number of graduated Bachelors in the
public institutions [educ_uoe grad02], GRAD M = total number of graduated Masters
[educ_uoe grad02], GRAD_ B = total number of graduated doctoral students [educ_uoe
grad02]. The outputs from the second stage are from the Eurostat databasel - population
and social conditions - labour market - employment and unemployment - detailed annual
Labour Force — employment by educational attainment level (Ifsa_egaed): EMPL20-24
= employed persons with tertiary educational attainment level and with age for 20 to 24
years, EMPL25-29 = employed persons with tertiary educational attainment level and
with age for 25 to 29 years.

The two stage application involves 23 countries in the year 2013: Belgium (BE), Bulgaria
(BG), Czech republic (CZ), Germany (GE), Ireland (IE), Spain (ES), Croatia (HR), Italy
(IT), Cyprus (CY), Lithuania (LT), Hungary (HU), Malta (MT), Netherland (NL), Austria
(AT), Poland (PL), Portugal (PT), Romania (RO), Slovenia (SI), Slovakia (SK), Finland
(FI), Sweden (SE, Norway (NO) and Yugoslav Republic Macedonia (MK). There are
missing data for 7 countries (IE, HR, PL, SI, SE, NO, MK) in the year 2014, therefore 16
countries are evaluated in 2014 by DEA model.

RESULTS AND DiIScUSSION

The efficiency scores for each stage and also the overall efficiency are presented in Table
1 for years 2013 and 2014. The efficiency scores that result from the centralized (C)
cooperative DEA model (2) are presented in first three columns - from C2013-all up to
C2013_S2 for year 2013 and similarly in the 5% — 7" column for the year 2014. The
overall efficiency scores for the output-oriented projection frontier (PF) model (3) are in
the 4" and 8" column. Output orientation focuses on the amount by which outputs can be
proportionally increased without increasing in the inputs.

The first step of the analysis is the classification of the overall efficiency scores for the
two stage processes based on 4 groups - quartile values in the year 2013. The first group
with the overall efficiency scores from 1.076 up to Q1=3.119 includes CY, MT, MK, BE,
NL, HR, NO and SI. The second group contains SE, PL, LT and IE with the upper limit
Q2= 3.454. We involve ES, HU, BG, SK, RO and FI into the third group with the overall
efficiency less than Q3=4.943. There are 5 countries which belong into the last group.
Group with very poor technical efficiency up to the level 8.444 include DE, CZ, AT, PT
and IT. The results obtained in 2014 are not fully comparable because we have different
number of countries for the rest of the years. It is also necessary to note that there are

1 http://ec.europa.eu/eurostat/data/database
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missing countries in year 2014 which had the education efficiency equal 1.00 in 2013
(HR, PL and MK). It can be stated that the changes in the classification of countries based
on 4 groups for years 2013 and 2014 are not relatively very different. Improvement in
the overall efficiency is detected in ES and HU, while worsening of the technical overall
efficiency is recorded for the NL. Figure 2 demonstrates a level and variability changes
comparing the average overall efficiency in 2013 and 2014. The results show that the
average overall efficiency is improved from 3.819 to 2.850 under a relatively constant
variability. The comparison of obtained empirical results as a two-stage process in
education with other empirical results cannot be done resp. it cannot be comparable. It is
caused by the inclusion of two degrees and also by terms of time, space and the inclusion
of other inputs and outputs.

At the next step of the analysis we can compare the efficiency of education process and
also graduation employability in labour market in the second stage of the DEA model.
Figure 2 shows that the efficiency of the second stage is much more serious problem than
efficiency in the first stage - education process (the average efficiency for the first stage is
1.520 in year 2013 and 1.550 in year 2014; the average efficiency for the second stage is
2.551 in year 2013 and 1.897 in year 2014). We can also see on Figure 2 that the average
efficiency is improving in the second stage of the DEA model which may be caused by
missing data (countries). Therefore, the main problem of tertiary education in the EU is
the possibility graduation employability in the labour market. In nowadays there are not
empirical results of efficiency evaluation of graduation employability in labour market for
European universities on countries level.

The DEA studies related to the one-stage education efficiency evaluation, mentioned
in the introduction, show that the output-oriented education efficiency score is from
1.00 to 7.14. The results obtained in this study are in the range from 1.00 to 2.57. In
terms of comparison of the trend lines of university efficiency development, we found
concordance with the conclusions of Agasisti and Johnes (2009), i.e. Italian universities
improved their technical efficiency — from 1.62 (C2013_S1, IT) into 1.32 (C2014_S2,
IT). Sav (2012) also provided data envelopment analysis of graduation rate efficiencies
across public and private universities. The analysis was based on panel data from the
USA. Carnegie classified the masters universities over four academic years (2005-2009).
The DEA estimation of the mean graduation efficiency for four years was equal to 1.76
for the public universities. We received the mean education efficiency equal to 1.54 for
the two years.
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pyu | €2013_ | c2013_ | c2013_ [FP2013_[ C2014_ | C2014_ | C2014_ [ FP2014
all S1 S2 all all S1 S2 all
BE | 2304 | 1.000 | 2304 | 2304 1.414 1.000 1.414 1414
BG | 4.042 1.017 | 3973 | 4042 | 2643 1173 | 2253 | 2.643
CZ | 5472 1.893 | 2.890 | 5472 | 4.005 1527 | 2623 | 4.005
DE | 5426 | 2383 | 2277 | 5426 | 4649 | 2.567 1811 | 4.649
IE | 3.454 1.863 1.854 | 3.454
ES | 3510 | 1.000 | 3510 | 3.510 | 1.948 | 1.000 1.948 1.948
HR | 3.119 | 1.000 | 3.119 | 3.119
IT | 8444 1.621 5210 | 8.444 | 5204 1315 | 3957 | 5.204
CcY | 1.076 1.076 | 1.000 1.076 | 1.000 1.000 1.000 | 1.000
LT | 3280 1.564 | 2.098 | 3280 | 2.041 2.041 1.000 | 2.041
HU | 3911 1726 | 2267 | 30911 2.522 1.893 1332 | 2522
MT | 1.108 | 1.000 1.108 1.108 | 1.000 1.000 1.000 | 1.000
NL | 2.858 1.887 1515 | 2.858 1.958 1.891 1.035 1.958
AT | 5930 | 2292 | 2587 | 5930 | 2064 | 2.064 | 1.000 | 2.064
PL | 3257 | 1.000 | 3257 | 3.257
PT | 6.164 1638 | 3762 | 6.164 | 4.845 1783 | 2718 | 4.845
RO | 4595 1505 | 3.052 | 4.595 | 3.052 1320 | 2313 | 3.052
SI | 3.159 1260 | 2.508 | 3.159
SK | 4215 1315 | 3206 | 4215 | 3.453 1.095 | 3.152 | 3.453
FI | 4.943 1.663 | 2971 | 4943 | 3.801 2.126 1.788 | 3.801
SE | 3231 2.178 1484 | 3231
NO | 3.134 | 2072 1513 | 3.134
MK | 1215 1.000 1215 1215

Table 1: The efficiency scores for output-oriented model, 2013 and 2014 (source: own

calculation)

Figure 2: Technical efficiency scores for all countries, 2013-2014 (source: own calculation)
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Figure 3: Classification of the countries into 4 groups, 2013 and 2014 (source: own
calculation)

The following Figure 3 presents the classification of surveyed countries in 4 groups
according quartile values of the efficiency in the first and second stage of DEA modelling
examined in each 2013 and 2014. The results show that the benchmark countries according
to the efficiency of the two-stage process are MT, CY and MK. We can also see a group
where HU, NL, LT and AT are included where there is higher efficiency in the first stage of
education process in year 2014 with comparison of efficiency in the second stage. On the
other hand, there are countries as BG, ES, SK and RO, where the predominant problem of
inefficiency is only in the second stage. The worst efficiency in the process of graduates’
opportunities in employability in labour market is for IT, but it seems that this situation
has been slightly improved since year 2014.

CONCLUSION

We examine the possibility to measure the efficiency in countries in the context of tertiary
education in the public institutions during years 2013 and 2014. The first stage measures the
efficiency of education process for bachelors, masters and doctoral students. The second
stage evaluates the efficiency of possible graduates’ employability in labour market in the
European Union. We estimate the efficiency for each stage and also the overall efficiency
using centralized cooperative DEA model and projection frontier model.

The first stage of the analysis is the decomposition of the overall efficiency scores for the
two-stage processes into 4 groups using quartile values. It can be stated that the changes in
the classification of countries during year 2013 and 2014 are not relatively very different.
The results show that the average overall efficiency is improved under a relatively constant
variability. At the next stage of the analysis we can compare the efficiency of education
process and graduates’ employability in labour market. According to the efficiency of the
two-stage process, the results show that the benchmark countries are MT, CY and MK.
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ABSTRACT

The Erasmus+ charter for student mobility brings with it new requirements in respect of
the recognition of mobility activities and language preparation. The outgoing students
should not only acquire linguistic, but also cultural knowledge, which involves developing
a cultural module to be used by students participating in Erasmus+. In accordance with the
Erasmus+ charter, School of Business Administration in Karvina, Silesian University in
Opava, has introduced a new module — Preparatory Course for Student Mobility — in the
academic year 2014-2015.

The course has been designed as preparation for student mobility both in bachelor and
master studies using a modern critical incident technique requiring active and creative
students” attitudes.

The presented article attempts to evaluate the pilot run of the mentioned course on the
basis of the questionnaire survey conducted among the participants of the course in 2015.
It also involves teachers’ feedback and recommendation for the future.

KEYWORDS

Erasmus+ mobility, evaluation, preparation, skills

INTRODUCTION

The Erasmus+ charter for student mobility brings with it new requirements in respect
of the recognition of mobility activities and language preparation. Under Erasmus+ it is
the sending institution’s responsibility to ensure that outbound participants have attained
the necessary level of proficiency, which should be measurable against the Common
European Framework of Reference for Languages. It is the Erasmus coordinator’s
responsibility to ensure students are aware of the Erasmus exchange opportunities and the
associated language preparation and qualification requirements. Student selection criteria
for participating in Erasmus exchange should take into account both the relevant language
skills at the selection stage and the capacity of the students to improve their language
skills. It must be ensured that outgoing mobile participants have attained the level of
linguistic proficiency specified by the host institution in the Erasmus agreement (http:/
ec.europa.eu/education, 2014).

School of Business Administration in Karvind, Silesian University in Opava, has been
involved in the Erasmus+ programme since 2014. It has introduced a new module
focusing on intercultural skills (Hes and Hesova, 2015) — Preparatory Course for Student
Mobility — in the summer term of the academic year 2014-2015. The course has been
designed as preparation for student mobility both in bachelor and master studies using
modern case study and critical incident techniques requiring active and creative students”
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attitude. Students acquire knowledge in the following three interconnected areas needed
for successful stays in target cultures:

1 Solving case studies (Thomas, 20011) and critical incidents related to major potential
problems, especially different culture values as well as adaptation and culture shock
(Josek, 2015) in target cultures followed by the clarification of typical culture phenomena
in the background and justification of proper solutions.

2 Creating a portfolio of documents necessary for stays in foreign countries, including
CVs, motivation letters and self-reflective questionnaires evaluating students” progress in
the area of intercultural skills.

3 Developing students” culture awareness and sensitivity to foreign cultures (Bauman,
Kobicki and Zeidler-Janiszewska, 2009) facilitating their stays abroad and leading to
empathy and tolerance in their future professional lives (Heinz, 2015).

A big emphasis is put on understanding various culture values, especially those different
in home and target culture, and to values and threats conveyed by culture diversity
(Bobakova and Heinz, 2015). According to Hofstede (2001) culture values are invisible
behaviours and the values that are the most important in one culture, can be not very
significant in another one.

The goal of the article is to evaluate the pilot run of the Preparatory Course for Student
Mobility and improve its content and form in accordance with students” and teachers’
feedback so that it prepares outgoing students for successful stays abroad within the
Erasmus+ Programme. The programme Erasmus+ was introduced by the EU for the first
time in 2015. As the authors of the article shared the design of the mentioned course, they
expected to have a feedback confirming suitability of the structure and the form of the
course for faculty students. There exist numerous ways of assessing students” progress. As
K. Heinz states, acquiring the feedback from students is a key item in a course evaluation
(Heinz, 2014). In the first part, the presented article attempts to define culture awareness
and its development in the difficult period of the migration crisis and clash of religions
(Roux, 2015), in the following one it shows participants” attitudes expressed in the final
evaluation of the course carried out on the basis of a questionnaire survey. The last part
involves teachers” feedback and recommendation for the future.

MATERIALS AND METHODS

The mentioned questionnaire distributed to the participants of the pilot course was
based on the Method of the Semantic Differential which measures people’s reactions
to stimulus words and concepts in terms of ratings on bipolar scales defined with
contrasting adjectives or nouns at each end. The method belongs to psycho-semantic
ones investigating individuals” attitudes in the system of positive and negative evaluation.
Each attitude involves cognitive, emotional and conative aspects. The method is based
on locating a concept on a scale in the multidimensional semantic space. The poles of
the scales are represented by pairs of words with the opposite meaning. The Semantic
Differential enables to measure connotative meanings of the concepts and to facilitate
an insight into the individual s inner world. The bipolar adjective scales are a simple,
economical means for obtaining data on people’s reactions. As Vastatkova and Chval
(2010) state, the method of the Semantic Differential in applicable is the measurement of
pupils attitudes towards particular concepts of educational reality. The comparison of the
data obtained in the form of anonymous feedback is an available and valuable source of
information for researchers.

The Semantic Differential measures people’s reactions to stimulus words and concepts
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in terms of ratings on bipolar scales defined with contrasting adjectives or nouns at each
end. As K. Heinz and I. Orszulik state, the Method of the Semantic Differential enables
to discover students value attitudes (Heinz and Orszulik, 2014). Each attitude involves
cognitive, emotional and conative aspects. The method is based on locating a concept on
a scale in the multidimensional semantic space. The poles of the scales are represented
by pairs of words with the opposite meaning. Acquired data can be statistically processed
using qualitative and quantitative approaches and classified in several ways — an analysis
within an item, an analysis based on evaluation of global similarity, and an analysis related
to specific dimensions.

The method is possible to be used both with adults, children coming from any culture.
The most important general contribution of the Semantic Differential is the provision of
a single attitude space for all stimuli. This permits analyses, comparisons, and insights
that were impossible with traditional instruments.

It is necessary to emphasize that the presented questionnaire survey has been conducted
with the aim to evaluate students” attitudes after the pilot course introduced at School of
Business Administration in accordance with the requirements of the Erasmus+ programme.
The authors of the article who also had designed the mentioned course obtained a valuable
feedback confirming adequacy of the form and content of Preparatory Course Student
Mobility.

The pilot course was registered by 56 students of Bachelor and Master Studies in the
summer term 20014-2015. The requirements involved a portfolio of documents (20
points), a presentation about a target culture (30 points), and a colloquium (10 points).
The course was successfully passed by 49 students who obtained the following grades:
A 8 students, B 15 students, C 8 students, D 15 students, E 4 students, and F 6 students.
The reason of the failure and bad marks can be seen in not participating in the course
itself and in underestimating the requirements — critical mistakes in motivation letters in
English, lack of preparation for the colloquium as well as a low level of English (at least
20% participants of the course) can be estimated for approximately B1 level, and even
a lower one related to A 2.

Participants of the course were asked to fill in a questionnaire, designed on the basis of
the semantic differential method, involving questions aimed at students” knowledge and
skills developed during the course. Although the questionnaire was handed in only by
30 students, it can be considered a valuable source of feedback. The participants of the
course generally evaluated the course in a positive way as a needed one contributing
to the knowledge of foreign cultures and the language before Erasmus+ mobility. They
also had an opportunity to express their own comments which are listed at the end of the
questionnaire survey. Some negative opinions about the course expressed by students are
related to the fact that those who had already spent some time abroad do not need such
preparation and are self-confident enough to face new environment. Some participants of
the course have pointed out that they are interested only in the specifics related to their
target cultures — this attitude gives evidence that students are not able to understand the
significance of intercultural training yet whose goal is firstly to develop culture awareness
and only secondly to provide information about culture specifics.

Students” own comments, their portfolio of documents as well as their reactions during the
seminars and the colloquium have shown that approximately 20% of them have serious
problems with written English and with making themselves understood.
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REsuULTS
Students’ evaluation

The results of the questionnaire survey are the following:
1 In my opinion the course
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Figure 1: Replies to question 1, 2015 (source: own calculation)
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Figure 2: Replies to question 2, 2015 (source: own calculation)
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Figure 3: Replies to question 3, 2015 (source: own calculation)
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Figure 4: Replies to question 4, 2015 (source: own calculation)
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Figure 7: Replies to question 7, 2015 (source: own calculation)

8 My further comments about the course — recommendations.

Students have presented various opinions, however, basically, the course has been
evaluated in a positive way. Participants of the course have especially appreciated
acquired culture knowledge that can be used during their Erasmus+ stays abroad. They
have also improved their English speaking kills and stated that they will be more confident
during their study abroad.

Teachers’ evaluation

Teachers” evaluation is related to amendments before the course itself (informing outgoing
students in advance that they will have to pass the course in a standard way — with
registering into the STAG system, arranging smaller seminar groups — up to 15 students
— to ensure conditions for discussion and better interaction, preparing a structured outline
of the presentation about the target culture, and especially insisting on students” better
language skills when being accepted for mobility), during the course itself (preparing
more facts related to specific target cultures, emphasizing the fact that acquiring culture
awareness is the main goal of the course, developing language skills during the course,
further involving students in solving case studies and critical incidents and creating their
own one) and after the course itself (handing in and checking the portfolio of documents
1 day before the final colloquium, evaluating students” language and culture progress, and
recommending students additional English language courses if necessary).

DiscussioN

The presented course is a new module involved in the curriculum at School of Business
Administration in Karvina, Silesian University in Opava. It has been introduced with the
goal to prepare outgoing students for mobility within Erasmus+ and currently it is difficult
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to compare its results to a similar course at other universities. However, the comparison
to the second run of the course finalized in the winter term 2015-2016 has proved that the
suggested amendments have improved the quality of the course both in terms of content
and its form.

The respondents of the questionnaire generally evaluated the course in a positive way as
most of students” answers are placed in the left part of the Semantic Differential scale.
They have stated that the course is needed before going for mobility and it develops their
culture awareness. They are more empathetic and have acquired more information about
their target culture, which means they will feel there more confident. The students also
appreciated using case studies and critical incidents as these methods encouraged their
interaction, and led to the improvement of their language skills.

CONCLUSION

The article dealt with a recently introduced module within the curriculum at School of
Business Administration in Karvina, Silesian University in Opava. Preparatory Course
for Student Mobilities focuses on the development of intercultural and language skills
of outgoing students. The course has been designed as preparation for student mobility
within Erasmus+ both in bachelor and master studies using modern case study and critical
incident techniques requiring students” active and creative attitudes. The evaluation of the
pilot run of the course proves that both the content and form of the course have met the
students” needs. However, a few students have stated that the course should only involve
important details related to a target culture, which proves that students are not able to
understand the significance of intercultural training yet whose goal is firstly to develop
culture awareness and only secondly to provide information about culture specifics. The
authors of the article intend to continue conducting similar questionnaire surveys not only
before students” mobility, but also after it to ensure a valuable feedback for the teachers
and the International Office staff. In the future, the authors intend to acquire and process
information related to the fact how the requirement of culture courses for Erasmus+
programme is fulfilled at other universities.
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ABSTRACT

This paper deals with selected international rankings and their correlation with other
rankings. Firstly, some methodological issues were explained. Secondly, a correlation
analysis of fifty randomly chosen ranks and the first fifty ranks of three leading rankings
was carried out. Subsequently, a correlation analysis with other three rankings was carried
out and the results were compared. Results showed a strong correlation of the three leading
rankings in case of randomly chosen ranks while the correlation was substantially weaker
in case of the first fifty ranks, which raised some question concerning issues related to
rankings” methodology. The correlation of other ranking was weak or moderate with two
exceptions.
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INTRODUCTION

This paper aims to explore a popular phenomenon — University rankings. They offer
a comparison of universities and rank them according their quality. Some rankings
concern only universities meeting certain conditions, others attempt to rank all institutions
of higher education. There are rankings comparing universities at the national and the
international level. This paper focuses on global rankings and their context.

University rankings are an important tool for educational management as they influence
a university’s prestige, its reputation, position, interest and international comparison. It is
necessary for university leaders to be knowledgeable in this area, to know the methodology
of individual rankings and to assess weaknesses of their university and their causes. It is
essential to improve and enhance the reputation of the university in the public’s eyes.
This article explains the methodology of international rankings and analyses resulting
correlation of the rankings.

Students use university rankings to facilitate their decision-making while choosing
a university where they are going to apply (Pilaf et al., 2015). Rankings, while popular
with many, carry an array of arguable issues. They have a salient impact on students’
decisions and universities” management as well. Many rankings face a criticism related to
objectivity - some for favoring their own universities. For instance, Leiden Ranking rated
Leiden University in 2013 on 58" position. Leiden University ranked in the QS Ranking
as 74" in THE as 67" and in ARWU as 74" again. It is appropriate to ask what caused
the discrepancy. Other rankings are challenged concerning their finances. QS Ranking is
operated by Quacquarelli Symonds, a profitable organization which also offers a program
for university profile enhancement (Altbach, 2012).

Other concerns involve data sources. Generally, three data sources are widely used.
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1. Survey data — surveys or polls of reputation or experience.

2. Independent third parties — government organizations, sometimes private institutions.

3. University resources — provided by universities themselves (Usher, Savino and Liu,

2007: 8).

All these three carry certain issues. If the data are to be supplied by a university,
a distortion can happen easily. Independent organizations may not agree to cooperate or
lack necessary data. Surveys are, on the other hand, frequently criticized for being too
subjective (Giannias and Sfakianaki, 2012). They rely on a notion that experts possess
exceptional knowledge and are able to provide a competent point of view. Some rankings
focus on this approach entirely. But the capability of, for instance, a chemistry professor
from Germany to assess the best university in Malaysia is, at least, questionable (Altbach,
2012). Even though reputation surveys might seem too intuitive to measure quality,
Australian research on this topic revealed that experts” opinions usually concur with other,
more rigorous indicators (Williams and Dyke, 2008).
Other reasons for these rankings’ criticism are methodological flaws and an excessive
emphasis on irrelevant indicators. There is a wide ranging discussion if the quality of
teaching should be preferred to scientific citations. Some rankings attempt this, for instance
by measuring teachers/students ratio etc. (Altbach, 2012). Moreover, the methodology of
the major global rankings is usually available online, but the final computations are rarely
at everybody’s disposal and this fact hinders a better transparency of the rankings (King,
2009).
This paper aims to explore some discrepancies in methodology and results. It is divided
into five sections — introduction, methods, results, discussion and conclusion.

MATERIALS AND METHODS

At first, three global rankings were chosen. These were THE (Times higher education), QS
(QS World University Ranking) and ARWU (Academic Ranking of World Universities).
A list of universities that were present in all the three rankings was made. After that, 50
universities were randomly drawn. These universities were assigned to the ranks they
accomplished in the rankings. Subsequently, a correlation analysis of the three vectors
was carried out. Next, an analysis of the first fifty positions was made. All universities
were ordered by their average ranking position and a correlation analysis was carried out
for the first 50, 25 and 10 positions. Pearson correlation coefficient was used as a suitable
means to measuring correlation between two variables. When computed with Spearman
coefficient, the results were similar.

Subsequently, the same random sampling was compared to the data from three other
rankings — NTU (National Taiwan University Ranking), Webometrics (Ranking web of
universities) and Leiden Ranking. Four universities were eliminated due to lacking data.
Only universities scoring up to 500" position were involved in the sampling. All the data
is from 2013/2014 and was derived from rankings available on the rankings” web pages.
Hypothesis:

HO: The most significant rankings correlate and measure the same aspects.

H1: The most significant rankings do not correlate and do not measure the same aspects.

RANKINGS AIMS AND VARIABLES

ARWU's methodology is focused on education, alumni and faculty quality as well as
research  (see  http://www.shanghairanking.com/ARWU-Methodology-2013.html).
THE has 13 indicators involving quality of teaching, research, number of citations,
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industry income and international outlook (see https://www.timeshighereducation.com/
world-university-rankings-2012-13-methodology). The major indicators of QS are
academic and employee reputation, faculty/student ratio, citations and internationality
so it provides a similar complex methodology to the two mentioned above (http://
www.topuniversities.com/university-rankings-articles/world-university-rankings/qs-
world-university-rankings-methodology). The main indicators of NTU are research
productivity, research impact and research excellence (http://nturanking.lis.ntu.edu.
tw/BackgroundMethodology/Methodology-enus.aspx). Leiden ranking is focused on
measuring a scientific impact of universities based on bibliometric indicators (http://www.
leidenranking.com/methodology). Webometric’s uniqueness is in the efforts to rate all
universities. It measures many criteria such as number of files on webs, international
links, number of citations etc (http://www.webometrics.info/en/Methodology).

RESULTS

As shown in Table 1 and Figure 1, authors found out that in case of THE, QS and ARWU,
the three rankings correlated with a coefficient approaching p=0.8, which shows a strong
correlation (Jackson, 2013: 313). The differences between rankings” correlations are not
statistically significant.

Corr. coefficients
ARWUxQS QSxTHE THEXxARWU
0,796973 0,730958 0,786848
Table 1: Correlation coefficients of the 50 randomly chosen universities

In case of fifty randomly chosen ranks:

HO was not rejected for any combination.

In case of first fifty positions on average in the three ranking, it was necessary to order
universities by their average ranking in ARWU, THE and QS. Table 3 shows correlation
coefficients for first 50, 25 and 10 universities. The data suggests substantially different
results than those found on a random sample of 50 universities.

When only the first ten universities are considered, the correlation is a great deal lower
especially in case of ARWU and QS. Regarding the first twenty five positions, correlation
is low in case of ARWU and QS and moderate for QS and THE or THE and ARWU,
similar results apply for the first fifty universities. Summarising, the strongest correlation
occurs in the case of THE and ARWU, the lowest for ARWU and QS.

ARWUxQS QSxTHE THEXxARWU
Correlation 50 0,219291 0,56236 0,630948
Correlation 25 0,36191 0,665589 0,723415
Correlation 10 -0,00383 0,293869 0,356348

Table 2: Pearson correlation coefficient of first fifty, twenty-five and ten universities

In case of first fifty, twenty-five and ten ranks:

HO could not be rejected in case of the first twenty-five ranks in THE and ARWU.

In case of other combinations, H0 was rejected.

In the next step, the three most influential ranking — QS, ARWU and THE were compared
to other three international and widely used rankings — NTU, Leiden Ranking and
Webometrics. As seen in Table 3, apart from the correlation between ARWU, QS and
THE, which was already found, also in case of THE x Leiden and NTU x ARWU a strong
correlation was observed.
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ARWU QS THE NTU Webometrics | Leiden
ARWU - 0,810253 | 0,76462 | 0,841414 0,356768 | 0,330062
QS 0,810253 - 0,715565 | 0,612145 0,207925 | 0,388463
THE 0,76462 | 0,715565 - 0,615779 0,287607 | 0,702669
NTU 0,841414 | 0,612145 | 0,615779 - 0,452787 | 0,157842
Webometrics | 0,356768 | 0,207925 | 0,287607 | 0,452787 - 0,067719
Leiden 0,330062 | 0,388463 | 0,702669 | 0,157842 0,067719 -

Table 3: Pearson correlation coefficients of six rankings

In case of other three rankings (Leiden, NTU, Webometrics):
HO could not be rejected for THE X Leiden and NTU X ARWU.
In case of other combinations, HO was rejected rejected.

DiscussioN

The data suggest that according to a randomly chosen sample of 50 universities, the
rankings correlate highly and thus measure the same characteristics. However, the term
quality is so ambiguous that it is not possible to determine whether the rankings measure
quality. If we consider “quality” of a university as having broad research, citations, award
winning scientists, good reputation and international importance, we can argue that the
rankings do in fact measure the quality of a university.

QS Ranking thus does not correlate in case of the first fifty positions on average with
ARWU and there is not a strong correlation with THE either. On the contrary, THE and
ARWU correlate with the correlation strength of 0.63. If a ranking correlates less on the
first fifty universities on average than on randomly chosen universities (positions 2 to 486
in rankings), it is legitimate to ask what is so dissimilar about the first positions and the
question of their disinterestedness and methodological flaws arises in accordance with
findings of other authors (Altbach, 2012; Giannias and Sfakianaki, 2012).

Another reason for this discrepancy might be the methodological difference. QS has
the most dissimilar methodology and a weak correlation with the others which might
stem from the reputation polls used. That is the reason for which the first positions are
taken by “renowned” universities. The ranking is not based on exact data on research,
citation quantity and so forth. QS has also been questioned due to lacking data and their
objectivity in the past. It is necessary to mention that QS also offers commercial services,
promising universities profile improvement, aka ranking position enhancement. Future
research should question in detail other possible reasons for these dissimilarities.

CONCLUSION

This paper explored the phenomenon of university rankings from various perspectives.
Students use rankings to choose the university they consider investing into, they seek
prestige and education with good quality and reputation. They want rankings to be
understandable and clear and they want to set their own criteria. Universities use rankings
as a managerial and marketing tool and institutions act on rankings, analyze them and
avail of the impacts the good ranks have. Some rankings (e.g. QS, Leiden...) are criticized
for various reasons such as the emphasis on reputation, irrationality and simplicity,
methodological errors and so forth.

There is an array of rankings available. The research focused on the most influential —
ARWU, THE and QS. A correlation analysis was carried out to find out that THE, ARWU
and QS correlated when random sample was observed. As far as the fifty top ranks were
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concerned, the correlation was substantially weaker, which raises some questions about
the rankings’ methodology and objectivity. Moreover, a correlation of other three rankings
was explored, showing different rates of correlation with individual rankings.
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ABSTRACT

Text is an important medium for knowledge transfer within the pedagogic process. The
form of educational texts can influence the efficiency of knowledge transfer. Before
measuring the efficiency itself which is connected to the measuring of behavioural
characteristics of students and their brain activity during the processing of text, it is
necessary to verify whether the results of objective measurement cannot be misrepresented
due to characteristics and abilities of selected respondents. Therefore, the aim of the
article is to determine whether respondents show statistically significant differences in
characteristics that influence the knowledge transfer for both text types (knowledge text
vs. normal text). Influence of the text type and the respondent age on the time needed to
study the text, perceived level of difficulty of each professional field of the text, and ability
of respondents to distinguish each type of text is examined. Based on the achieved results,
there is no statistically significant dependency between any of the examined factors which
makes the selection of respondents according to the needs of future experiments much
easier.

KEYWORDS

Knowledge unit, knowledge text, knowledge transfer, waste management, biological
waste

INTRODUCTION

Within the framework of interdisciplinary cooperation among related branches of science
which deal with acquiring the knowledge and working with it, pieces of knowledge from
the area of “knowledge engineering” commence to be used in pedagogic and didactic
disciplines. Knowledge engineering provides formalized models for representing
explicit knowledge which is a subject of transfer and sharing during teaching or at expert
consultations. Several authors, e.g. Glava and Glava (2011), emphasize the importance of
the general theory of systems and system approach for this purpose. System approach has
been used for deriving a new representation of knowledge, the so-called knowledge unit
(Démeova, Houska and Berankova, 2008) as well. The advantage of this representation
is the possibility of expressing the formal model of knowledge in a natural language
which makes it accessible for human users. It also allows to create educational texts which
contain the knowledge in an explicit form (knowledge text). As Rottensteiner (2010)
states, the key variable is the extent of understandability of text for readers and students
in this case.

Many authors, e.g. Duric and Song (2012) or Asaishi (2011), focused on the analysis
of educational texts especially from the point of view of their semantic and syntactic
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difficulty. Other authors, e.g. Izgi and Seker (2012), follow the difficulty of educational
texts determined by the sentence syntax using the so-called readability formulas which
express the amount of difficulty of the text for reading and the level of education it is
possibly suitable for. Most difficulty indicators are based on the sentence syntax;
advanced indicators, ¢.g. Coh-Metrix, also take account of other factors, e.g. cohesion and
coherency of the text (Graesser, McNamara and Louwerse, 2003). This leads to the desire
of recording and quantyfing the factors of originally subjective nature which influence the
success rate of data, information and knowledge transfer using text.
Knowledge texts as compared to common educational texts have been already tested
within the education process as a tool for knowledge transfer (Hordkova and Houska
2014a), their efficiency of creation has been measured (Rauchova and Houska, 2013),
quantitative profile of knowledge text and its difference from the text that is common
from the linguistic point of view has been determined statistically (Rauchova et al., 2014),
semantic and syntactic difficulty of knowledge text has been measured as compared to
common educational text (Hordkova and Houska, 2014b) and the hypothesis of the
difference between the number of characteristic concepts of knowledge text as compared
to common text has been verified; knowledge text has shown significantly higher rate of
these concepts (terms) which, as stated by Horakova and Houska (2014b) is determined
by the specific structure of the knowledge unit.
We are preparing experiments with the aim of proving objectively whether there are
differences between normal texts and the knowledge ones when they are processed
(reading, studying, recalling the acquired information and knowledge) by a human.
For this purpose, we need to determine whether respondents show differences in their
perception, difficulty of processing and other characteristics. If this was the case, the
selection of respondents would need to be adjusted based on the proven differences so
that the acquired results are comparable within their homogenous groups.
The aim of the article is to determine whether respondents show statistically significant
differences in characteristics that influence the knowledge transfer for both types of text.
For this purpose, the following hypotheses were formulated:

1. There is an influence of the text type on the time needed to study the text.

2. There is an influence of the respondent age on the time needed to study the text.

3. The area with the lowest difficulty (problem domain) from the topic point of view as

perceived by the respondents is the area of practice.
4. More than 75% of respondents can recognize the text that differs from the other texts
regarding the structure.

Using the methods of statistical analysis, the validity of these hypotheses will be verified.

MATERIALS AND METHODS
Experiment design

The experiment had the form of a test procedure and it consisted of 4 parts: pretest,
educational text, posttest, and final questionnaire. Several pedagogic experiments (e.g.
Tarchi, 2010) have already proven that the influence of the initial level of knowledge
on further transfer in the process of education is significant; therefore, the experiment
includes the pretest, too, which is a tool for determining the initial level of knowledge of
the participants of the test without the influence of the educational text.

Text is a tool of knowledge transfer from four sub-areas (chemistry, practice, legislation,
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economy) within the scope of the selected problem domain corresponding to the topic of
the project, i.e. biogas, biogas stations and treatment of agricultural waste.

Each person participating in the test received the text in the form of a brochure where the
knowledge from two sub-areas was captured using a common educational text, and the
other two were captured using a knowledge text according to the methodology proposed
by Houska and Rauchova (2013). There are 4 formats of the brochure available in total
and they use 4-digit code consisting of Os and 1s (1100, 0011, 1010, 0101) where 0 denotes
a sub-area processed using the common form, 1 denotes a sub-area processed using the
knowledge form, the first position within the code represents the sub-area of chemistry,
the second position within the code represents the sub-area of practice, the third position
represents the sub-area of legislation, and the fourth position represents the sub-area of
economy. For example, a brochure with the 1100 code contains the sub-areas of chemistry
and practice processed using the knowledge form and the sub-areas of legislation and
economy processed using the form of common educational text. Posttest is a tool for
determining the effect of knowledge transfer using text. The aim of the whole experiment
was to determine whether the transfer using knowledge text differed significantly from the
knowledge transfer using common text. All text fragments are available at:
http://ulozto.cz/uploaded/7364324202283501595/91897101%3B91897104%3B9189710
7%3B91897110/5¢67107b3435e¢00a8e5e¢40d5¢9692341?uploaded=0& _fid=6tr2.

As the didactic tests (pretest as well as posttest) constituted a tool for an experiment
and they should have been used to measure the knowledge transfer in a reliable way, it
was necessary to verify their didactic properties within the scope of the pre-research as
well. Both tests contained 20 assignments with the choice of one correct answer; each of
the four sub-areas was referred to by 5 questions. The questions of pretest and posttest
were looking into the same matter but they were formulated in a different way, i.e. if
a task was presented as completing the information in the pretest, it was formulated as
a question requiring to complete the knowledge and vice versa. In each test, one half
of the questions were formulated for completing the information, and the other half for
completing the knowledge. The results of didactical analysis of tests as a pre-research
tool for improving the experiment methodology and the testing itself were published by
Horakova and Houska (2014a). Questionnaire is a tool for finding out the opinions of the
experiment participants on each text. Participants has evaluated the text from the point of
view of text understandability, thematic difficulty and naturalness. It is the questionnaire
that constitutes the source of data for analysis in this paper.

Acquired data

63 respondents in total took part in the experiment; these were students of secondary
agricultural schools, farmers and agronomists. They also provided feedback on the
impression they had from each text fragments and on their perception of them. Their
responses are statistically analysed in this paper so that some of the selected factors can
be determined as well as their influence on the perception of text in the knowledge and
common form. Based on the questionnaire results, a follow-up experiment will be prepared
with the aim to measure the change in the brain activity of probands when reading the
same text fragments (knowledge and common texts) as in the previous experiment using
functional magnetic resonance by employing the methodology (Horakova, Houska and
Luhanova, 2015).

180 ERIE 2016



Applied statistical methods

In order to establish the basic idea about acquired data, indicators of descriptive statistics
are used, especially the measure of central tendency and the measure of variance of
acquired data which are described in detail in books (Basset et al., 2009). Graphical
representation of the variable distribution is provided using classical histograms or
two-dimensional histograms (Lindsey, 2009). Furthermore, determination of relative
frequencies, pivot tables, or calculation of the confidence interval for the average from
the area of statistical induction (Basset et al., 2000) are used. Moreover, the testing of an
assumption of normal distribution of data using the distribution test (Shapiro-Wilk W-test)
was used; these are described in detail in books (e.g. Gravetter and Wallnau, 2009). The
method of single-factor analysis of variance (ANOVA) is used to determine the statistical
differentness of averages for more groups. ANOVA is one of the most commonly used
statistical techniques. It is a summary name for a group of very efficient methods with the
common idea of decomposing the total variability into components that can be assigned
to each reason of variability. The aim is to compare the level of the studied quantitative
variable in several groups which the basic set is decomposed into. The sorting criterion
for decomposing the basic set into groups was one or more variables of the nominal
type (Bassett, Bremner and Morgan, 2000). For one-dimensional analysis of variance,
the influence of one factor on a certain dependent variable is observed (Lindsey, 2009).
All calculations and graphical representations of analyses are outputs from the Statistica
program (version 12).

REsSULTS
Influence of the text type on the time needed to study the text

First we wanted to determine whether there was any influence of the text type on the
average time needed to study the brochure, i.e. the text used as a tool to transfer knowledge.
The average time to study the text was 27.44 minutes, minimum time was 24 minutes,
maximum time was 30 minutes. H0. all average time values are identical for all types
of brochure was tested using one-factor ANOVA. The P-value for the F-test is 0.87753
which means that HO cannot be dismissed on the significance level alpha (o = 0.05). The
type of brochure, i.e. the order of areas processed by the text in the knowledge form and
the common form, does not influence the average time to study the text.

Influence of the age type on the time needed to study the text

Furthermore we wanted to determine whether there was any influence of the respondent
age on the average time needed to study the brochure, i.e. the text used as a tool to transfer
knowledge. The average value of the respondent age is 36.127 years. The minimum
value of age is 16 years, the maximum value is 65 years. H0: all average time values are
identical for all age categories was tested using one-factor ANOVA. The P-value for the
F-test is 0.28762 which means that HO cannot be dismissed on the significance level alpha
(0= 0.05). The age category type does not influence the average time to study the text.

Difficulty of topics in problem domains

Furthermore we wanted to determine how difficult from the content point of view were
the text fragments from each of the 4 sub-areas, i.e. chemistry (a), practice (b), legislation
(c) and economics (d). Respondents were asked to rate these areas from 1 (very easy
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topic) to 4 (very difficult topic). The following four histograms show each rating with
the distribution of areas as well as the rating assigned to them by the respondents. For all
histograms, normality of the distribution was also tested using the Shapiro-Wilk W-test;
as the value of p is known to be p=0.00 for all of them, i.e. it is lower than the selected
significance level alpha (o= 0.05), the HO: data come from a file with normal distribution
is dismissed in all cases.

As the very easy topic the respondents selected the area of legislation, i.e. area c. As the
easy topic the respondents selected the area of chemistry, i.e. area a. As the difficult topic
the respondents selected the area of economics, i.e. area d. As the very difficult topic the
respondents selected the area of practice, i.e. area b (see Table 1).

Difficulty of topic

1 2 3 4

3 a 18 30 8 7

s b 12 8 13 29

2 c 29 17 12 6
=

d 4 8 30 21

Total sum 63 63 63 63

Table 1: The absolute frequency of text fragments of difficulty depending on the topic (source:
own calculation)

Perception of differences of the structure of texts

Respondents had an opportunity to express how they perceived the difference of the nature
of the text (its structure, not in the sense of the area of the topic). It means that their task
was to select whether there is a difference from the text structure point of view between
parts A, Band C, D, or A, C and B, D, or A, D and B, C in the brochure they were given
to study. Answers recorded by the respondents depending on the type of the text they were
working with are graphically represented using two-dimensional histograms (Figures 1a,
1b and 1c). The x-axis of these figures represents the text type (1010, 0011, 1100, 0101),
the y-axis shows whether the respondents perceived differences between selected pairs
(1) or did not perceive any differences (0); the z-axis shows the number of observations.
Figure 1a) implies that the difference between the text structure in A, B and C, D was
perceived by 11 respondents who were working with texts of the 0011 and 1100 variant
where the difference was really present. It was determined by the type of processing, i.e.
knowledge form of the text or common form of the text. The difference was also perceived
by 10 respondents who were working with the other type of brochures; however, these
texts did not really contain a difference that would have been intentionally applied into
fragments when creating the text. Figure 1b) implies that the difference between the text
structure in A, C and B, D was perceived by 9 respondents who were working with texts of
the 1010 and 0101 variant where the difference was really present, i.e. it was determined
by the type of processing, i.e. knowledge form of the text or common form of the text. The
difference was also perceived by 4 respondents who were working with the other type of
brochures; however, these texts did not really contain a difference that would have been
intentionally applied into fragments when creating the text. Figure 1c) implies that the
difference between the text structure in A, D and B, C was perceived by 13 respondents;
however, they were not really given any brochure containing difference that would have
been intentionally applied into fragments when creating the text.
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Figure 1: Two-dimensional histograms of the difference of texts depending on the variant of
the text

DiscussioN

The need to measure and record further differences in a qualified way in order to complete
the complex quantitative profile of the knowledge text constitutes the basis for planned
follow-up research which proposes the use of neurotechnologies for determining the
neuropsychological characteristics of learning for various types of educational texts. Use
of neurotechnologies, in particular the functional magnetic resonance (fMRI), for the
research of the core activity when reading knowledge text and the implementation of the
experiment itself on a relevant sample of respondents with an application of statistical
methods has not been put into practice by researchers yet. This is a subject of future
intended research. However, it is important to know which factors will be significant
within the scope of measuring using the functional magnetic resonance, and which will
be not. Based on the research of Ezzyat and Davachi (2011), Kim et al. (2012) as well
as other authors, it is obvious that the gender of the proband, his/her hand preference for
writing (right-hander/left-hander) or the presence of a serious neurological disease (like
epilepsy) can cause a significant misrepresentation of results. On the other hand, based
on the results above it was found out that if the same text fragments are presented within
the scope of measuring as in an experiment already carried out, the time for presenting
each text type can be the same because the respondents were reading the text for the same
length of time on average. Another finding is that it is not necessary to distinguish among
several age groups and adjust the specification of measuring accordingly. It was observed
that more than 75% of probands cannot subjectively recognize which text differs from the
other texts from the structure point of view; therefore, it is desirable to verify also using
fMRI whether the activity is higher/lower with different text types as well as in comparison
to the so-called baseline (text string without semantic content). It is also necessary to track
the knowledge transfer through various types of knowledge texts, answers to questions
in pretests and posttests and reactions of brain activity when presenting questions from
various areas according to their difficulty, as perceived by the respondents and according
to the structure of questions on different levels of hierarchy, i.e. data, information and
knowledge (Domeova, Houska and Berankova, 2008).
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CONCLUSION
The paper is based on the statistical analysis of the feedback from the participants on
the experiments; this results in objectivising the subjective opinions on knowledge texts
which were tested during the experiment within the scope of the knowledge transfer.
Within the scope of the findings, all research hypotheses are dismissed; this means that on
the selected significance level alpha (a0 = 0.05):
1. Statistically significant influence of the text type on the time needed to study the text
cannot be proven.
2. Statistically significant influence of the respondent age on the time needed to study
the text cannot be proven.
3. Perception of an area as the least difficult by the respondents cannot be proven.
4. The fact that more than 75% of respondents can recognize the text that differs from
the others regarding the structure cannot be proven.
Based on the results above as well as results from other authors, a specification of the
experiment using functional magnetic resonance for objective determination of the
influence of the text type (of the knowledge or common nature within the scope of
matching problem domain, i.e. biogas, biogas stations, treatment of agricultural waste) on
the brain activity of probands will be prepared.
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ABSTRACT

Academic efficacy is a form of self-efficacy that is tightly linked to academic achievements,
motivation and future professional careers. Previous research has shown that changes
occur in academic efficacy throughout the course of one’s educational process. Our
research project focuses on transitions between levels of education and changes in
academic efficacy. Such changes in academic efficacy are also connected with students’
expectations about their future schooling. Our research results show a close coherence
between all the observed variables. In general, adolescents tend to have a good academic
efficacy measured by MALS (Burden, 1998) and a shorten Child Self-Efficacy Scale
(Pastorelli et al. 2001). Just 16% (measured by MALS) and 7% (measured by ChSE) of
adolescents reach lower scores, which would require attention. Adolescents, in general,
express higher levels of efficacy in coping with the change and report mostly positive
emotions connected with the transition of school.
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INTRODUCTION

Our paper in the last issue of ERIE proceedings (Hoskovcova and Krejcova, 2015)
explored experiences of transition between elementary school and junior high school
children of the ages 10-11 years. In the following year of our project, we focused on
students who finished junior high school and moved on to senior high school. In our
testing conditions, this meant a change of institutions. Students attended new schools,
with new school subjects, new teachers, and also new and more diverse requirements on
their school achievements. The key issue of our project includes the changing of students’
academic efficacy and self-regulation in connection with their expectations and real
schooling experience. There is sufficient scientific evidence stating that academic self-
efficacy can significantly affect school success and therefore this needs to be encouraged
(e.g. Doll, Zucker and Brehm, 2004; Jacobs et al., 2002; Pajares, 2006).

One of the crucial aims of a successful transition which promotes academic efficacy is
the independence of students (Knesting, Hokanson and Waldron, 2008). This requires
the development of their skills in a way which leads to academic efficacy. Therefore,
the moments of mastery experiences in the transition process appear crucial. Such
independence also means a gradual reduction of support and prompts. Students should
learn to ask for help when needed, especially adolescent students in secondary schools.
However, this situation appears slightly controversial and deserves more attention.
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Students with low academic efficacy tend to avoid asking for help in any situation as
they regard the helplessness as their own fault and failure (Ryan, Gheen and Midgley,
1998). These students tend to get into a vicious circle of repeated school failures as they
are not working well at school, and they are afraid to ask for assistance. Thus, the failures
and lack of communication of these students put special demands on their teachers. The
teachers should pay more attention to the students’ reactions to instructions, their school
work and to their adaptation in a class.

The second source of self-efficacy involves vicarious experience and learning through
modelling. All participants in the process of transition look for experience and models of
behaviour in their environment (Craig, 2005). When supporting a successful transition
process, we can offer positive models for each student, his peers, for the teacher and
the parents too. Praise and complaints (3th source of self-efficacy) pose an interesting
question from the educational point of view (Bandura et al., 2003; Pajares, 2006; Schunk
and Meece, 2006; Schunk and Zimmermann, 1997). There is no clear answer as to how
to respond to student’s successes or failures so that they retain their initiative and develop
healthy confidence. However, positive encouragement seems to work best at producing
the desired behaviour.

The academic efficacy can obviously be affected by different variables which appear at
the transitory moments. Among others, self-efficacy of teachers seems to have a direct
impact on students’ academic self-efficacy (Midgley, Feldlaufer and Eccles, 1989). The
higher teachers’ self-efficacy is, the more stable students’ self-efficacy stays. Risk factors
include gender, ethnicity, low family SES (Bailey and Baines, 2012). However, there
are also protective factors which influence the transitory moments and the development
of academic efficacy - including students’ social skills, their positive expectations about
new school years, optimism, and levels of cognitive abilities (West, Sweeting and Young,
2010).

From our previous research (Hoskovcova and Krejcova, 2015) we recognized the
necessity to support children from risk groups with low academic efficacy. Similar to this,
a study by Seidman with colleagues (1994) examined the effects of the normative school
transition during early adolescence on the self-system and perceived school and peer
social contexts of poor, afro-American, Caucasian, and Latino youth in the public school
systems. The results revealed negative effects of the school transition on the affective and
behavioural domains of the self-system. These declines in self-esteem, class preparation,
and grade-point average (GPA) were common across race/ethnicity and gender. Transition
into a new school, peer changes and, in particular, changes in daily hassles with the school
were associated with changes in the academic dimensions of the self-system, that is,
academic efficacy expectations, class preparation, and GPA.

The aim of our study was to survey students’ expectations about their transitions to a new
school environment and to study the relationship between such expectations and their
academic efficacy. In the last 15 years we have not had evidence about such a research in
the Czech context. Research has been done in pedagogy and does not focus on personal
aspects of the transition (Walterova, Greger and Novotna, 2009).

MATERIALS AND METHODS

In our research we used self-report questionnaires compiled into an assessment battery.
We used the same battery for 5"-graders (Hoskovcova and Krejcova, 2015) and for 9%-
graders. The questionnaires focused on academic efficacy and expectations about the
transition from the 9th grade to the higher educational level. The questionnaires were
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administered three times per the data collection to each adolescent - once in April 2015
before the transition and then after the transition in September 2015 and November
2015. The adolescents answered our questionnaires on-line or in paper-pencil form at
their school. After their transition, they either received an e-mail with the link to the
questionnaire or were contacted via the participating high schools.

The first part of the questionnaire battery included MALS (Myself-As-a-Learner Scale)
which focused directly on students’ perceptions of their own learning abilities and
skills (Burden, 1998). The scale is simple to administer and to score, whilst containing
sufficient items to ensure that different aspects of the learning self-concept were taken into
account. For this reason, a twenty-item scale providing five optional responses, leading to
a maximum possible score of 100 and a minimum score of 20, was constructed. The scale
is comprehensible to pupils and students across a fairly wide age range, and standardized
so that comparisons could be made between those with average, high and low self-
concepts. MALS is applicable to students between the ages of 8 and 16 (Burden, 2012).
Children’s self-efficacy was measured with a modification of the Children’s Perceived
Self-efficacy scales (CPSE; Pastorelli et al. 2001). The full CPSE has 37 items representing
seven domains of functioning that formed the three fundamental factors: Perceived
Academic Efficacy includes 19 items; Perceived Social Efficacy includes 13 items; Self-
Regulatory Efficacy includes 5 items. For each item, children rated their belief in their
level of capability to execute the designed activities using a 5-point response format. After
a pilot stage of the project, we had to reduce the questionnaire with respect to the capacity
of the children’s ability to complete them. We then selected 17 items which covered all
three factors — Perceived Academic Efficacy - 9 items, Perceived Social Efficacy - 4 items
and Self-Regulatory Efficacy - 4 items (the abbreviation used for the shortened version is
ChSE) (Hoskovcova and Krejcova, 2015).

We asked three questions about students’ expectations on the transitions (school demands,
different requirements of teachers, finding friends) where participants expressed their
efficacy in percent (%SE). In connection with these three questions, we asked about
related emotions: 5 positive and 5 negative (ECh).

Sample

In this study, we present outcomes from the first data collection. In April 2015 the sample
contained 354 adolescents (148 girls and 206 boys) from different junior high schools
throughout the Czech Republic, 136 from towns with less than 30,000 inhabitants and 218
from larger cities. Age of the adolescents was 14-17 (M=14.85). The adolescents were
recruited at time of their entrance examinations to senior high school. The consent forms
signed by their parents were collected.

RESULTS AND DiIScUSSION

For MALS the maximum is 100, the minimum is 20, where a higher score means a higher
academic efficacy (in the original opposite, but for our research transformed). For ChSE
the maximum is 85 and the minimum 17, the higher score means a higher self-efficacy.
Questions about transition-related efficacy have the maximum 10 and minimum 0, where
a lower score means lower efficacy. The average of the three questions %SE has the
maximum 30 and minimum 0. The score ECh, where students expressed their positive and
negative emotions, has the maximum 120 and minimum 30, where a lower score means
more negative emotions about the transition.
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Variable Mean Min Max SD

MALS 70,04 32 100 11,28

ChSE 66,66 39 85 9,24

%SE average efficacy of transition 21,57 0 30 5,36
How sure about friends between new 7.35 1 10

classmates

How sure about new demands of curriculum 6,8 0 10
How sure about contact with new teachers 7,3 0 10

ECh Emotions connected with transition 86,61 51 120 11,53

Tab. 1: Mean, min, max and SD of perceived academic efficacy, general efficacy and
expectations about school transition

The results showed that most of the adolescents reported a healthy self-efficacy as
learners (MALS) and more general self-efficacy (ChSE). In MALS 16% of the adolescent
reflected a low efficacy in school and in the more general ChSE. Based on findings from
the questionnaires, “only” 7% of adolescents deserve special professional attention due
to their low academic efficacy. This percentage is counted on the base of the raw score,
which reflects the meaning of the given answers.

If we look at the results concerning expectations about the transition, we see feeling of
general efficacy towards the change of school. The adolescents tended to show a strong
efficacy, but not absolutely. There are also big differences among individual adolescents
as the answers reached both extreme possibilities of the response. As we see in Tab. 1,
in the results for the partial questions, the adolescents feel most efficacious about finding
friends in the new environment and coping with requirements of new teachers. In this
field, the adolescents state that they are around 73% sure about coping with the new
demands. The adolescents are less sure about new demands of the curriculum (68% sure).
Most adolescents state that they are able to cope with the transition, but there are 10% of
adolescents who report serious worries and low efficacy for the transition. These students
are certainly in need of support.

Worries seem to be more on the social cognitive level, which is expressed by the belief
about coping with the situation. When asked about emotions that an adolescent could
experience during changing of a school, our respondents expressed mainly neutral or
positive emotions. There was no student in the sample who expressed extremely negative
emotions connected with the transition.

Correlations exist between our measures. For MALS the Pearson correlation with %SE
is r=.485 and with ECh r=480. For ChSe with %SE r=.468 and with ECh r=406. It
seems that the academic efficacy as a learner and general self-efficacy of the adolescent
are somehow connected with expectations about the transition, but the effect is not very
strong. From open-ended answers we estimate that factors from the social environment
may play a role — among others, experience from the junior high school or information
about the future school. We are currently working on predictive models based on the three
data collections during the transition. Perhaps, this will help us understand the results
better.

Effect of gender on the dependent variables

An independent-samples t-test was conducted to compare MALS, ChSE, %SE and ECh
in girls and boys. There was not a significant difference in the scores for MALS in boys
(M=68.9, SD=12.2) and girls (M=70.8, SD=10.6); t(352)=-1.581, p = 0.115. There was

ERIE 2016 189



a significant difference in the scores for ChSE in boys (M=64.1, SD=9.68) and girls
(M=68.5, SD=8.50); t(352)=-4.51, p <0.001. There was not a significant difference in the
scores for %SE and ECh in boys and girls. Overall, results of general self-efficacy appear
the only variable which differs between genders.

Effect of the size of town where the children lived on the dependent variables

An independent-samples t-test was conducted to compare MALS, ChSE, %SE and ECh in
children living in towns with less than 30,000 inhabitants, and those living in towns with
more than 30,000 inhabitants. There was a significant difference in the scores for MALS
(small M=67.6, SD=11.5; big M=71.5, SD=11.0); t(352)=-3.194, p = 0.002. There was
a significant difference in the scores for ChSE (small M=65.3, SD=9.52; big M=67.5,
SD=9.00); t(352)=2.235, p =0.026. There was not a significant difference in the scores
for %SE and the scores for ECh. It is noteworthy that students from larger cities express
higher general self-efficacy and they are more confident about their academic skills as
the results of academic efficacy show. The expectations about the transition are similar in
both groups.

Effect of study average on dependent variables

A one-way between subjects ANOVA was conducted to compare the effect of study
average on MALS, ChSE, %SE and ECh among the adolescents with GPA 1.5 and below,
between 1.5 and 2.5, and above 2.5.

There was a significant effect of GPA on MALS at the p<.05 level for the three conditions
[F(2,351) = 63.4, p <0.001]. Post hoc comparisons using the Tukey HSD test indicated
that the MALS mean score for the adolescents with GPA 1.5 and below (M = 74.1, SD =
9.45) was significantly different from the mean score of the adolescents with GPA between
1.5 and 2.5 (M = 66.0, SD = 10.2), and both were significantly different from the mean
score of the adolescents with GPA above 2.5 (M =56.9, SD = 10.0).

For ChSe, the homogeneity assumption was violated as found by the Levene test (3.387,
p=0.035), therefore Welch F test was used. There was a significant effect of study average
on ChSE at the p<.05 level for the three conditions [F(2,92.0) = 23.0, p <0.001]. Post
hoc comparisons using the Games-Howell test indicated that the ChSE mean score of the
adolescents with GPA 1.5 and below (M = 69.0, SD = 7.97) was significantly different
from the mean score of the adolescents with GPA between 1.5 and 2.5 (M = 64.3, SD =
9.67), and both were significantly different from the mean score of the adolescents with
GPA above 2.5 (M =59.3, SD =9.67).

There was a significant effect of GPA on %SE at the p<.05 level for the three conditions
[F(2,351) = 4.02, p = 0.019]. Post hoc comparisons using the Tukey HSD test indicated
that the 26SE mean score of the adolescents with GPA 1.5 and below (M =22.1, SD =5.03)
was significantly different from the mean score of the adolescents with GPA above 2.5 (M
=19.5, SD =5.56).

There was a significant effect of study average on ECh at the p<.05 level for the three
conditions [F(2,351) = 4.33, p = 0.014]. Post hoc comparisons using the Tukey HSD test
indicated that the ECh mean score of the adolescents with GPA above 2.5 (M =81.6, SD
= 8.44) was significantly different from both mean scores of the adolescents with GPA
between 1.5 and 2.5 (M = 86.8, SD =11.3) and of the adolescents with GPA 1.5 and below
(M =87.4, SD = 11.9); however, the latter two were not significantly different.
Adolescents differ significantly in their academic efficacy and expectations about the
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transition in relation to their GPA. Low GPA is connected not just with lower efficacy, but
also lower expectations, which deserves our attention.

Effect of the number of adults living in the same household on the dependent
variables

A one-way between subjects ANOVA was conducted to compare the effect of study
average on MALS, ChSE, %SE and ECh of the adolescents living with one, two, three
and more adults in the same household. There was not a significant effect of the number
of adults living in the same household on MALS, ChSE, %SE of ECh.

Effect of the number of siblings on the dependent variables

A one-way between subjects ANOVA was conducted to compare the effect of the number
of siblings on MALS, ChSE, %SE and ECh in children with no sibling, one sibling, two
siblings and three or more siblings. (For the purpose of this analysis, two participants who
lived in foster care and referred a higher number of “siblings” were excluded.)

There was a significant effect of the number of siblings on MALS at the p<.05 level for
the four conditions [F(3,348) = 5.739, p = 0.001]. Post hoc comparisons using the Tukey
HSD test indicated that the MALS mean score of the adolescents with three siblings (M =
63.9, SD = 13.4) was significantly different from the mean score of the adolescents with
no sibling (M =72.2, SD = 10.7) and with one sibling (M =71.3, SD = 10.5), but the latter
two did not differ significantly either from each other or from children with two siblings
M =68.5,SD =11.3).

There was a significant effect of the number of siblings on CHSE at the p<.05 level for
the four conditions [F(3,348) = 5.044, p = 0.002]. Post hoc comparisons using the Tukey
HSD test indicated that the CHSE mean score of the adolescents with three siblings (M
=61.8, SD = 9.79) was significantly different from the mean score for children with no
sibling (M = 67.3, SD = 10.1) and with one sibling (M = 67.8, SD = 8.60), but the latter
two did not differ significantly either from each other or from children with two siblings
(M =65.6,SD =9.47).

There was not a significant effect of the number of siblings on %SE and on ECH.

DiISCUSSION AND CONCLUSION

Considering the expectations about the transition between school levels, we see a rather
high self efficacy as well as academic efficacy towards the change of school. Our outcomes
seem more optimistic than our original hypothesis, based on previous studies (e.g.
Seidman, Allen, Aber, Mitchell and Feinman, 1994). Most adolescents express a sufficient
or high academic and general efficacy. Adolescents are looking forward to the change of
school. We could express it by around 70% confidence to cope with the three main fields
of change (peer group, new curriculum, and new teachers).

We compared results of self-efficacy and academic efficacy for the transition, and
emotions connected with the transition among specific groups divided by gender, number
of adults at home, number of siblings, size of town, and GPA. The only truly noteworthy
difference is between groups with average, high and low GPA, which is in agreement with
previous studies on the mutual effects among academic efficacy, self-efficacy, and study
results (Doll, Zucker and Brehm, 2004; Jacobs, Lanza, Osgood, Eccles and Wigfield,
2002; Pajares, 2006). Students with low academic efficacy tend to avoid asking for help
in any situation as they regard the helplessness as their own fault and failure (Ryan, Gheen
and Midgley, 1998).
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From the view of a practitioner, there is a field for raising the competencies of adolescents
to promote their stronger efficacy (Bandura at al., 2003; Doll, Zucker and Brehm, 2004),
especially in case of students with low GPA. It is crucial to search for other competencies
of the adolescents to allow mastery and build a healthy efficacy.

Furthermore, we compared results of academic efficacy and general efficacy among
the same groups. There are more significant differences than in the expectations about
the transition. Higher self-efficacy is connected with female gender as reported also in
other studies (Vantieghem, Vermeersch and Van Houtte, 2014), with the size of a city,
and a number of siblings. The differences are more apparent than in our research with 5
graders (Hoskovcova and Krejcova, 2015). In the younger cohort of children we had no
difference between groups. This difference needs further analysis and seems important to
us.
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ABSTRACT

The contribution reports on the findings of research in the area of peer-assessment and self-
assessment in inquiry based mathematics education on primary school level. On the basis
of analyses of 20 inquiry based lessons that included pupils’ self-assessment and peer-
assessment we identify the phenomena that hinder this approach: problem of supporting
self-assessment and formative peer-assessment (form of working sheets, support from
the teacher), formulation and operationalization of learning objectives, understanding
vaguely or inaccurately formulated pupils’ solutions, identification of correct solutions of
the problem, institutionalization of knowledge.

KEYWORDS

Inquiry based mathematics education, formative assessment, peer-assessment, self-
assessment

INTRODUCTION

Inquiry based education in mathematics has become a promoted way of developing
understanding in natural sciences and mathematics and of raising interest in scientific
disciplines. The nature of this teaching method requires specific approaches to assessment
of findings pupils come to in their “inquiries”.

What do we understand by inquiry based education?

In simple terms, inquiry based education means that the teacher creates such conditions at
school that allow the pupil to discover on their own a part of the knowledge to be learned.
It has recently been regarded as a promising way that promotes interest in the study of
natural sciences and mathematics. The goal of this approach is to prepare a situation in
which pupils will use in the classroom methods that are similar to methods used to gain
knowledge in scientific research (Artigue and Blomhoj, 2013). Jorde et al (quoted from
Ropohl et al, 2013) stress that pupils must get involved in authentic problem solving,
experimenting and rich communication with their peers and their teacher.

Inquiry in primary school mathematics is launched by an appropriate problem (properties
of these problems are listed e.g. in Samkova et al, 2015). Pupils grasp the problem, look
for ways of its solution (experiment with numbers or geometrical objects, create suitable
models, search for regularities and relations), interpret results, formulate conclusions
and generalizations, communicate their findings to classmates and the teacher. The
teacher initiates the educational situation, helps pupils during the inquiry if requested
(scaffolding), directs the final discussion (institutionalizes the discovered knowledge).
Without any doubt this situation is more difficult for the teacher than standard transmissive
approaches, as he/she must often react to unclear, sometimes only partially correct or
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incorrect pupils’ contributions. Despite these difficulties the teaching public tend to speak
highly of the potential of inquiry based education. However, at the same time they point at
the difficulties related to implementation of inquiry based education in a classroom. One
of these objections is the problematic nature of assessment of pupils’ progress, especially
if learning in inquiry based education is to be assessed in the traditional summative way,
focusing more on knowledge than competences.

Since 2013 we have been actively involved in the solution of the project of 7% EU
framework programme Assist-me (Assess Inquiry in Science, Technology and
Mathematics Education), whose goal is to create and test a set of concrete procedures
of formative assessment, e.g. continuous teacher’s interactions with pupils (remarks,
recommendations, “ad hoc” corrections), self-assessment and peer-assessment, marking
and grading of pupils’ solutions. The Czech team is responsible for application of peer-
assessment in mathematics and science education. The here presented study focuses on
teaching mathematics on primary school level.

What do we understand by formative assessment?

Assessment is a mental process that gives feedback information on the quality of the
assessed object (i.e. the concerned object or activity) and can be communicated (Slavik,
1999). Assessment as part of the learning process includes collection and interpretation
of data relevant for a pupil’s learning. The purpose is (a) to help learning of the pupils
(the formative use of assessment, in other words assessment for learning), (b) to find out
what the pupils have learned (the summative use of assessment, simply said assessment of
learning). (Black and Wiliam, 1998; Black et al, 2004; Earl and Katz, 2006).

Formative assessment is especially important in the situation of inquiry based education.
Peer-assessment, which is the focus of this study, is understood here in accordance with
Slavik (2003) as a way to autonomous assessment, i.e. deeper reflection on one’s own
learning and its results ... that learners use on their own, master it, that they understand to
the needed extent, that they can explain or defend” (Slavik, 2003: 14). Development and
deepening of autonomous assessment partially depends on self-assessment and partially
on assessment of somebody else’s performance (most likely of a classmate, i.e. peer-
assessment) through which pupils learn to reflect on their work (Slavik, 1999). Pachler et
al (2010) stressed that learner self-regulation is a core factor in formative assessment and
that it is linked to motivation and emotional factors which affect learners’ engagement.
The goal of the research study is to identify those phenomena that could be observed in
a planned implementation of inquiry based education in mathematics at primary school
level. Integral part of this teaching experiment was pupils’ formative peer-assessment.

MATERIALS AND METHODS

This study is based on a qualitative analysis of 20 teaching experiments conducted in
mathematics lessons on primary school level. The experiments were realized in 3 stages:
6 experiments were conducted in the 5" grade (pupils aged mostly 10) in autumn 2014,
6 experiments in the 2™ grade and 2 in the 3™ grade in spring 2015, 3 experiments in 5%
grade and 3 in 4™ grade in autumn 2015. Each stage was conducted in collaboration of two
teachers from parallel classes and the authors of this study (the last stage in cooperation of
2 teachers from neighbouring classrooms and authors of this study). The teacher, authors
of the paper and one person technically supporting the recording of video were present in
the classrooms during the experiment. The number of pupils varied from16 to 24. They
solved the problems and assessed their peers in groups of 4.

ERIE 2016 195



The teaching experiments were conducted with the goal of creating space for pupils’
independent inquiry and subsequent peer-assessment of the findings from this inquiry.
The planning of the experimental lessons always had the form of a discussion among
the teachers and the authors of this paper. In this discussion the learning objective of the
particular teaching unit was formulated, the possible ways of achieving this objective
proposed and the possibilities of implementation of formative assessment sought. Each
of the teachers then created a detailed lesson plan for the teaching experiment in her own
class. In most cases this meant creation of a worksheet into which the pupils recorded their
solutions as well as assessments of their peers and reactions to this assessment.

The teaching experiments were 45 to 90 minutes long. All of them were video recorded
and transcribed. Pupils’ group discussions were recorded on voice recorders. All pupils’
written production was documented. Also other data were collected to get as accurate
view of the teaching experiment as possible: teachers’ self-reflections, questionnaires
structuring assessment of teachers’ self-reflection, self-assessment tools for pupils.

The data were analysed qualitatively as we were entering terra incognita. Video recordings
were watched more times, transcripts of them and pupils’ written production studied to
pinpoint the phenomena connected to formative assessment.

RESULTS AND DiIScUSSION

In this paper we will not analyse how pupils’ cognition and knowledge has changed
thanks to inquiry based education. We will comment on significant phenomena identified
in implementation of assessment in the teaching experiments.

Supporting self-assessment and formative peer-assessment

The teaching experiment involved pupils with different experience with self-assessment
and peer-assessment. That is why worksheets were prepared for assessment in the
experiment. These worksheets were used both for recording the solution of the problem
and assessment (a sample worksheet created for Lentils problem is in Appendix 1).

At first we asked questions to encourage assessment in general: Do you like your
classmates’ solutions? If not, what advice would you give them? However, answers to
these questions gave no supporting feedback to the solvers. One of the possible ways to
dealing with this problem seemed to split the solution into stages and ask for separate
assessment of each stage. E.g. the pupils’ task was to find how long “path” they will
build if they put spaghetti from one package into a line. In this case we could have
asked a sequence of questions: Did the solvers state correctly that there were about 500
spaghettis in one package? Did they measure that the length of one spaghetti is 23 cm?
Did they calculate correctly the length of 500 spaghettis in one line? However, these
questions make the evaluators acknowledge only one correct way of solving the problem.
But the solvers could have proceeded in a different way. For example, they could have
divided the spaghetti into ten roughly equal piles, out the spaghetti from one pile into one
line, measure the length and multiply the result by ten.

This is why we were looking for a compromise. In case of the Spaghetti problem we asked
the following questions: Did your classmates state the number of spaghetti correctly? Was
their procedure of stating the length of the line correct? Do you understand their solution?
What advice would you give them?
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Formulation of learning objectives

It is essential and not only in an inquiry based lesson that the didactical goal to be achieved
in the lesson should be clearly defined. This premise is often discussed in the materials
for teachers. When teaching mathematics at primary school level in the Czech Republic
it is often only the topic of the lesson that is defined and sometimes also the teacher’s
activities: “I will explain...”, “We will revise...”. The teacher is more likely to plan what
problems will be included in the lesson, how they will be arranged and what form of
class management will be used. We think this is partly the consequence of availability of
workbooks and worksheets that enable this style of work. The teacher does not plan the
lesson with respect to what the pupils will learn but with the objective of solving problems
provided in textbooks, workbooks and worksheets correctly.

When planning the teaching experiments, we gradually found out that the quality of the
feedback that pupils may gain from their solutions depends on accuracy of the definition
and operationalization of the learning objective of the “inquiry”. At the beginning
the objectives defined in cooperation with the teachers were quite general (e.g. “get
experience”, “apply a known procedure in a new environment”). The experiments showed
that it is essential for assessment to know what the pupil was expected to learn, to state
the objective in terms of the expected pupil’s performance. This can be illustrated on
a problem in which the pupils were asked to formulate comprehensible instructions on how
to determine the number of tiles needed for “tiling” the triangle in Fig. 1. Evaluators were
assessing the correctness of the instructions by using these instructions for determining the
number of tiles needed for tiling other triangles. This assessment could have been initiated
by a concrete question: Did the solvers determine correctly that 15 tiles are needed? But
asking this question would not correspond to the defined learning objectives: Pupils brush
up pre-concepts that form the basis of measuring the area of a triangle, namely their
experience with filling in a triangle with e.g. a square (i.e. by a selected unit).

F

Figure 1: Tiling the triangle
Correctness of solution of the problem and peer-assessment

In some problems the pupils had been solving during inquiry it was difficult to decide
whether the problem had been solved correctly, in other words to assess the individual
steps of the solving procedure described by their classmates, and it was equally as difficult
to communicate this assessment in a comprehensible way. The pupils used two ways to
overcome this difficulty:
+ they compared their classmates’ solution with their own solving procedure, which
they naturally saw as correct (S1 in Table 1)
+ they commented on the single steps of the solving procedure rather vaguely (S2 in
Table 1).
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In Table 1 we present solution and peer-assessment of the problem: How many lentils are
there in a 500 g package? (worksheet in Appendix 1)

Solvers Evaluators

First we found that there are 80 lentils in 5 g. ©We like that they have the same
500: 5=100, 100. 80 =8 000
So there should be 8 000 lentils in one
package.
First we found out what the mass of the
package was. Then we counted the number ® We can’t assess this. They didn’t state

principles as we do.

® But the weighing should be accurate.

of lentils in one gram. At the end we what problem this was. So we don’t know
calculated a problem and got the result how they solved it.
93 258.

Table 1: Examples of pupils’ solution of Lentils problem and peer-assessment

* Solution S1 is correct. Evaluators express this by emotional “We like it” and support
this by comparing it to their own solution. The comment on accuracy of weighing
comes out of the evaluators’ own experience.

*  Solvers of S2 described some steps that were not needed for the solution (the mass
of lentils in the package was given in the assignment); other steps were not described
clearly enough to make a decision on their correctness. The evaluators commented
on the second part of the solution quite clearly. However, they did not comment on
the fact that it was not needed to find out “what the mass of the package was”. If
the problem was assessed by the teacher she would have undoubtedly drawn pupils’
attention to this point, i.e. to assessment of whether all the steps were really needed
for the solution. Other problem is that number of lentils is approximately 10 times
higher than the right solution. The peers did not comment this fact.

Essential in inquiries are those erroneous contributions that move the solution forward.
However, these are not often assessed by an evaluator who is familiar with similar methods
of work as the solver. The situation becomes even more complicated if the solution is not
described clearly and comprehensibly by the solver.

Peer-assessment and institutionalization of knowledge

Formulation of the objectives of an inquiry is connected to the issue of institutionalization
of the gained knowledge. We found out that at the end of inquiry based lessons the pupils
expected an unequivocal decision on what had been done correctly. They expected the
result of their solving — the discovered knowledge — to be shared by the group, critically
discussed and then accepted. The final summary was in the hands of the teacher. However,
if the teacher had not stated the learning objective clearly enough, their summary was
very vague (“You worked very nicely”, “I am pleased with your work.”). Our findings
are in agreement with the Theory of Didactical Situations. The need for the inclusion of
institutionalization phase was theoretically grasped by Brousseau and Balacheff (1997)
and introduced in the model of so called a-didactical situation (a situation in which the
teacher let the pupils to discover (part of) mathematical knowledge). The presence (and
necessity) of institutionalization phase in situations independent problem solving have
been confirmed in the Czech educational context (Novotna and HoSpesova, 2013).
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CONCLUSIONS

Our analyses show there are phenomena that make peer-assessment in inquiry based
education in primary school mathematics difficult:

* Inquiry may result in finding more ways of solving the problem; some of these ways
might not be understood by peers and then may be assessed as incorrect.

* Children’s ability to describe solving procedures is in the process of construction on
primary school level. Sometimes even the teacher finds it difficult to understand what
exactly the children were doing while solving the problem and what they achieved.

* Mathematical knowledge is of cumulative nature. If the evaluator has no idea
about the structure of mathematical knowledge, they are likely to fail to formulate
appropriated learning objective and discern a valuable or substantial mathematical

idea.

« It is very difficult for the teacher to define the objectives of the inquiry and what
and how to assess. In this the teacher needs support as well as time and space for

discussion with other teachers.

Our experiments showed that pupils adapted to inquiry based education and peer-assessment very
quickly. Pupils’ willingness to inquire and to assess each other and their success in these activities
developed as they were gaining experience. Becoming independent both in case of individuals
and groups while solving problems and development towards autonomous assessment is a gradual
process which must be given enough space at schools. In our project these opportunities were given
in the way expressed by the following schema (Fig. 2).

*The teacher
formulates the
learning objectives

and looks for a
problem

A problem
challenging
the solver to

inquire

*Solvers create
products that
support their

solution

Inquiry
(the solvers
accept the
problem and
look for a

|| * solution)

Self-
assessment/
autonomous
assessment

*The solvers modify
their solution according
to the peers' feedback

Peer-
assessment

*Evaluators
compare the
objective with the
solution

Figure 2: The process of formation of autonomous assessment (source: authors” own schema)
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APPENDIX 1: ASSESSMENT TooL (WORKSHEET 1 - HOW MANY LENTILS
ARE THERE IN A 500 G PACKAGE? (COLOURED PARTS ARE INTENDED FOR
PEER ASSESSMENT. IN THE ORIGINAL VERSION THERE WAS MORE SPACE
FOR PUPILS  WRITINGS.)

Names of the pupils solving the problem: | \ | |
How did we proceed?

Result:
Names of pupils who assess the solution: ‘
Is the result correct? ©e © What did you like in the solution?

@ Recommend your classmates how to get the correct number.

Revision:

Did the advice from your classmates help you? How? © ®
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ABSTRACT

Domestic and foreign literature often states the importance of creating an educated
society and developing competencies during studies. The aim of each university is to
educate students to understand their work creatively and constructively and to prepare
skilled and highly qualified professionals capable of satisfying employers” high levels of
required competencies. This research was conducted on students studying at the Faculty
of Business Economics, and its primary objective was to identify the dependence of the
assessment of students by grade point average and test results of managerial competencies.
It was necessary to get the grade point average of students and to test their managerial
competencies. A two-sample t-test for unpaired data was used. The result of this research
is the fact that higher values were found among students with a better grade point average.

KEYWORDS

Grade point average, labour market, managerial competency, student evaluation

INTRODUCTION

Present employers impose very demanding requirements on their potential employees.
The reason is very simple: universities produce a large number of graduates and
consequently employers adjust harder and more advanced criteria with the intention
of hiring only the best graduates. This style of job interviews is performed mostly in
a special form called assessment centres. Serious foreign companies invest enormous
funds to obtain highly qualified manpower, and such employers expect great performance
from applicants and that competencies are being developed during university studies.
From the other perspective, there are potential graduates on the labour market who desire
very well-paid employment in which they will apply the knowledge and competencies
gained during their university studies. Recent research conducted by the Czech Student
Union (Horakova, 2014) points out that most students from the branch of management
and economy are interested in employers who pay attention mostly to managerial
competencies. Other definitions were derived from the word competency. According to
Ohida (2008), the definition of key competencies is not primarily a research issue, but
rather a social issue. Andrawes (2011) defined competencies as a list of knowledge and
skills that should be acquired by students at universities and tertiary schools. Winterton,
Delamare and Stringfellow (2006) recognise two different types of key competencies:
objective competency (potential performance measured by standardised tests) and
subjective competency (assessing the ability and skill level required to perform tasks
and solve problems). Potgieter and Coetzee (2010) point out that despite the changing
roles of managers, it was not common to emphasise the improvement of their managerial
competencies in the past. There are many existing links between individual types of
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management competency showing that an effective leadership should have a broad range
of skills. That is why various frameworks are being developed to identify areas for the
improvement of competencies (Govender and Parumasur, 2010). Mayer (1992) defines
problem solving as a management competency involving a cognitive process leading
to the transformation of a given situation to a desired state when no solution methods
are known. Sternberg (2003) has shown that a person must selectively decode available
information in order to resolve a problem. In other words, it is necessary to select from the
many available sources which information is relevant to solving the problem.
Problem-solving is a central goal of education in all school curricula of several countries.
Teachers emphasise the development of student competencies that affect problem-solving
in real life: understanding information, identifying critical elements and relationships
between them, resolving issues, evaluating, justifying and communicating a solution.
For this reason, problem-solving processes can be found in mathematics, science, art,
language and social sciences as well as many other areas (Hricova, 2015b). To improve
understanding of competency problem solving, the OECD (2003) provides a definition
of selected terms - Cognitive process — this aspect deals with various components of
problem-solving which include for example understanding problems and characterising
them as well as representation, reflection and communication. Interdisciplinary tasks —
in problem-solving, it is necessary to evaluate gained competency in broader areas than
only the basic disciplines such as mathematics, science or reading. Real — the definition
of problem-solving provided above emphasises problem-solving in real life. These
problems require individuals to combine various strategies and sources of knowledge.
The development of the quality of management job positions has multiple dimensions
and includes types of management tasks that provide opportunities for obtaining new
skills and improving the overall perspective (Dragoni et al., 2009). Several recent research
projects such as Assessment of Higher Education Learning Outcomes, the Programme for
International Student Assessment and the Maryland Performance Assessment Program
aimed to measure managerial skills and to search for an answer to the question as to
why managers do not have the qualifications needed for proper effectiveness in business
activities (the Ministry of Education of the Slovak Republic, 2012; OECD, 2003). The
Criterion-Referenced Evaluation System (hereinafter CRES) has been developed to
support newly created curricula including effective communication skills, problem
solving and critical thinking, social cooperation and ambition, responsible citizenship in
society and responsibility towards the environment. CRES requires students to be able
to respond flexibly to various types of performance tasks evaluating logic, reasoning and
understanding. The system consisted of performance evaluations (Khattri, Reeve and
Kane, 2012).

The mission of universities is to prepare highly qualified students for professional life
and to fulfil employers’ requirements for high levels of competencies from applicants.
In this context, it is perhaps logical to assume that “the best-performing employees will
be those who were most successful during their studies”. Is this assumption reasonable?
At universities, students are usually assessed by grading (with the exception of certain
alternative schools). Without any deeper analysis, it seems that the claim should be
valid: the better results achieved during studies, the more suitable the applicant. Does
performance depends to a student’s quality or not? At our schools, evaluation takes the
form of grading. Slovakia uses a new system with the grades A, B, C, D and E (A is the
best). Schools in the Czech Republic use the traditional model of grading by 1, 2, 3 and
4. On the labour market, there are still employers who consider this method as a proper
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one, and in fact, candidates with a “red diploma” (which is given for an excellent grade
point average) have priority over others. The disadvantage of the employers during the
interviews is that they do not have the proper information about students’ competencies
acquired during their studies (Hricova, 2015a). There are also employers interested in the
academic performance of graduates.. According to a survey of more than 200 employers
conducted by the National Association of Colleges and Employers, 67% of companies
said they screened candidates by their grade point average (Adams, 2013).

This article is focused on two lines of thoughts that are subsequently linked. The first
thought is grading, which means the evaluation of students’ gaining competencies
significant for their application in the labour market. The second direction is based on the
teaching process and the development of competencies directly at schools. By this we can
deduce the main objective of the article, which is to verify whether the actual values of
competencies are evaluated by the grade, in other words, whether grading truly reflects
students’ managerial competencies gained during their studies.

MATERIALS AND METHODS

The main objective is to identify the dependence between the students’ assessment
in an educational system and the outputs of measuring managerial problem solving
competencies required for working experience.

We decided to test this competency because the tested students are from the Business
Economics and Management programme. The students are studying the Management
program, which means that at the end of their studies they should have acquired not
only managerial competencies, but also knowledge for applying them in their work. We
assume that the evaluation process at the university is similar to test results of managerial
competencies — problem solving. We assume that the students with the best grade point
average will gain significantly better results from the problem-solving competency than
those having the worst grade point average.

The sample was composed of second-year students studying for a master’s degree at the
Faculty of Business Economics of the Business Economics and Management programme.
The tested group was composed of 175 students, and 140 of them took part in testing. This
means that the research sample was realised by 80% of the second-year students (Hricova,
2015b). Than we have identified 10 students from each group, i.e. 10 students with the
best average and 10 students with the worst. They were selected in order.

To ensure that we can fulfil the stated objective, it was necessary to acquire the two types
of data. The first was the grade point average provided by the student officer representing
the weighted average of the student on the basis of grading. The following action was
to test students. The best criterion for companies assessing the suitability of candidates
is testing specific competencies. For professions that include management positions,
there are managerial competencies belonging to the problem-solving category. Therefore
we decided to test this category for gaining the second data for our research. We were
inspired by Organisation for Economic Co-operation and Development (next OECD)
research (2003, 2004, 2006). The students were tested by a wide range of tools, each of
which focused on another subtype of the problem-solving competency. There are three
types (partial areas): decision-making, system analysis and design, and troubleshooting.
We decided which of these three components of problem solving to evaluate. We finally
concluded that in order to achieve a better image of the profile of future graduates, we
would create all three types of tests. According to the OECD (2003, 2004, 2006), the
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problem-solving competency is the result of mixing the three partial areas, calculated as
follows:

Decision making + system analysis and design + troubleshooting = problem solving (1)

We created two groups from all of the students. The first one consisted of 10 students with
the best grade point average, and the other one of those 10 students with the worst grade
point average. In our case we want to identify the dependence between the two metrics,
the managerial competencies measurement by means of standardied test, and by means
of grade point average.

For this reason we decided to apply two sample t-tests for two independent samples
according to Soltés (2008) and Mankiewitz (2004). In this case, we follow the existence
of a statistically significant difference in an observed variable (variable y) between two
selected groups of the-students. For the determination of the correct student t-test, we
use the F-test for verifying the equality of variances of basic files. If we cannot reject
the null hypothesis of equal variances of the core set of values, we proceed according to
the “pooled” and when was the hypothesis of equality of variances denied the basic set,
proceed according to the “Satterthwaite.” Based on the p-value in the row, we then test
the hypothesis of the equality of the mean values of the two main groups (equality of the
mean variable y). This statistical hypothesis is formulated below:

Hy:py = gy 2)
H, iy #

RESULTS

The grade point average in the sample is 2.32. None of the students achieved a grade point
average of 1.0. One student had a grade point average of 1.1. The worst average score,
more than three, was achieved by five students. Those were students who were graded
FX for unknown reasons and had to retake the course. Most students have a grade point
average of 2 and more. Only about 20% of students have a grade point average below
2.00. Roughly 3% of the students in the sample had a grade point average above 3.00.
The students could gain 41 points in total from the problem-solving tests. The maximum
achieved score was only 28.2 points, and the minimum 5.2 points. Between 20% and 25%
of them had 12 to 18 points (Hricova, 2015b).

In order to analyse the results of the best and worst students we have identified 10 students
from each group, i.e. the 10 students with the best average and 10 students with the worst.
These students were compared to one another. We then used the t-test to determine if it
can be assumed that differences in mean values are random or not, and therefore whether
we can consider that mean values differ from each other in a statistically significant way
or whether these are just minor, non-systematic differences. Conclusions are reached in
evaluating the total number of points gained by students for problem solving. We can see
in Tables 1, 2 and 3 that while this case does show some overlap in confidence intervals,
this overlap is not sufficiently large, thus refuting the hypothesis of equal mean values.
We can see that the F-test of equality of variances indicates the variances of groups, the
p-value is 0.2037, which is more than 0.05, and then we need to check the Pooled t-test,
in which the p-value is lower than 0.05. This is why we need to reject the null hypothesis
for equality of estimated values.
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Beginning/end | Method Mean 95% CL Mean | Std Dev | 95% CL Std Dev
1 15.5800 | 11.87 | 19.9313 | 6.0827 |4.1839 | 11.1047
2 9.00 6.41 12.59 3.83 2.83 | 7.1351
Diff (1-2) Pooled 6.0000 | 1.65 1035 | 5.1125 | 3.30 7.04
Diff (1-2) Satterthwaite | 6.0000 | 1.1364 | 10.36
Table 1: Descriptive statistics of problem solving (source: own calculation)
Method Variances DF t Value Pr> [t
Pooled Equal 18 2.62 0.0172
Satterthwaite Unequal 15.349 2.62 0.0189
Table 2: Results of t-test of problem solving (source: own calculation)
Equality of Variances
Method Num DF Den DF F Value Pr>F
Folded F 9 9 242 0.2037

Table 3: Results of F-test of problem solving (source: own calculation)

The results displayed in Tables 1, 2 and 3 are generated by the statistical program SAS. In
the problem-solving competency, the difference is considered to be significant. It is clear
that the mean values are not equal. Higher values of this indicator can be found among
students with a better grade point average.

DiscussioN

The outcome of this research is that in the case of the overall evaluation of problem-
solving skills, students with the best grade point average had better results than those
with the worst grade point average. It is advisable to consider this dependence from the
opposite side, where it is presumable that the problem-solving competency has helped
students obtain better results. We can state that the study results depend on the ability of
students to react promptly and effectively when solving the case studies during seminars
(at school). In this case, we point out that study performance really reflects the evaluation
based on the above variables applied to the group of students from the opposite end of the
scale (best vs. worst). One aim to fulfil the main objective was to test students by metrics
proposed by the OECD (2003, 2004, 2006). These tests are adapted to labour market
requirements. Problem solving is a competency that appears frequently in advertisements
on job portals for managerial positions. In Slovakia, the large-scale research conducted
by Basistova and Ferencova (2011) indicates that the problem-solving competency is
heavily requested by employers. This competency was requested 3,753 times. From
the test related to problem solving, the students did not achieve a very high score. The
final conclusion of the research is that tested competencies are not developed as much
as we had expected. Ultimately, schools are involved in the development of managerial
competencies and in preparing graduates for practical life. The fact that some students
scored worse on tests and others better can be caused by various factors that might be
interesting to analyse in further research. The second interesting question involves what
employers actually understand as problem solving. The concept of the research is based on
the definition of problem solving and its metrics adopted from OECD recommendations.
It is possible that our employers have different requirements; if so, their demands need
to be examined and used to develop new metrics for this management competency.
Making decisions, fixing errors and analysing various alternatives of possible solutions
in working and non-working life are not possible without the utilisation of eight key
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competencies. These were defined by the European Union in 2006 (European Parliament,
2006). All countries are obliged to incorporate them into the curricula of their education
processes. For their development it is necessary to change traditional forms of education
into modern forms (Pcolinskd, 2012). A focus on the use of inquiry teaching, measuring
its impact on important educational outcomes or on the use of goal-oriented learning,
experimental evaluation and identifying knowledge for teaching based on analyses would
be an important goal (Jiang and McComas, 2015; Bjorklund, 2014; Clements and Sarama,
2008; Loewenberg, Thames and Phelps, 2008). According to Pudto and Gavurova (2013),
the use of simulation games can help students develop competencies.

A research restriction is the fact that the results could not be generalised, and in the case of
monitoring and verification of all the students and the verification of a dependence between
the value of the average grade and obtained score (variable y), this dependence is not
statistically significant. The result of another study conducted in the Slovak Republic that
focused on grading is the proposal of a performance evaluation model. The employer can
learn which competencies the candidate has and can also determine from the results (using
the equation) their grade point average at school (Hricova, 2015b). Hricova (2015a) and
Romanova (2014) researched similar topics. If a company has highly qualified employees,
its commercial success should be sustainable.

It is necessary to use various methods for the development of communication. As early as
in 2016, the European Parliament integrated into the curricula of schools the development
of eight competencies, including communication skills. Unfortunately, the way this
competency should be developed was not further specified. Therefore, methods such
as presentation, problem teaching and others were applied. In addition to all of these
methods, we recommend applying in the educational curricula of schools a new form of
development used by international companies known as “the big four”. These companies
started to apply the form of assessment methods during job interviews. This is a very
interesting form showing, among other abilities, how applicants are able to communicate.
Unfortunately, most applicants lack serious experience with this method until they begin
job interviews. In our opinion, this why we should voluntarily integrate this form into
educational processes for selected subjects. If it is proved in additional future studies that
this method develops communication more effectively than other methods, it would be
appropriate to consider the compulsory application of this method in school curricula.
During the period of economic crisis, many companies did not manage to survive and
suddenly fell into bankruptcy. While this is not of course the main problem, having
qualified employees could slow their fall. In the future it would be interesting to conduct
research with the aim of determining the extent to which grade point average is important
for employers seeking to fill managerial positions. According to our research outcomes,
it is has been shown that grading at universities of a certain type is not useless; on the
contrary, it reflects the managerial skills of students.

CONCLUSION

It is important to point out the grading and competency development during studies.
Students should not receive grades for only theoretical knowledge; instead, grading
should reflect mainly their competencies that are fundamental for the future professional
life of students. With respect to the fact that the research sample consisted of students
focused on management, we focused in this article on the managerial problem-solving
competency as defined by the OECD. Problem solving is a central goal of education
in all school curricula of several countries. Teachers emphasise the development of
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student competencies that affect problem solving in real life: understanding information,
identifying critical elements and relationships between them, resolving issues, evaluating
and justifying and communicating a solution. At universities, students are usually
assessed by means of grading. Based on our findings, we have formulated the following
objective: to verify if the method of evaluating students in an educational system reflects
their outputs of the measurement of managerial competencies required for practice. Based
on our objective presumption, we have deduced the research hypothesis. To confirm or
refute the stated hypothesis, it was necessary to undertake three steps. The first of was
to determine the study average of a research sample; the second action was to test the
students, and consequently, the third step, the use of the t-test, helped us to fulfil the stated
objective and to verify the hypothesis. The hypothesis was confirmed. It is a fact that the
students with the best grade point average will achieve a significantly better evaluation
in the problem-solving competency than the group of students with the worst grade point
average.

The actual values of competencies are evaluated by the grading; in other words, grading
truly reflects students’ managerial competencies gained during the studies. As regards
grading, only about 20% of students have a grade point average below 2.00. Roughly
3% of tested students had a grade point average higher than 3.00, which means that the
managerial competency is not developed. From this it can be concluded that the majority
of students are not ready for job interviews. On the labour market in the Czech Republic
and Slovakia, specifically in the field of economics and management, there are companies
called “the big four”. They regularly offer employment opportunities for talented
university graduates, and they were the ones testing their managerial competencies during
job interviews. Test results point to the fact that students could gain 41 points in total
from the problem-solving tests. The maximum achieved score was only 28.2 points, the
minimum 5.2 points. The partial conclusion of the research is that tested competencies are
not developed as much as we had expected. All of the students being tested were studying
for a master’s degree at the faculty, and for this reason we expected considerably better
results.

Working in a group can be a very good starting point for the development of competencies.
Students can be more open in front of a smaller group than in front of the whole class.
Furthermore, there are several methods that focus on the development of communication
skills, and it is recommended that they be used during the learning process. These methods
were briefly mentioned in the discussion of this article and include the solution of case
studies, transcript analyses, games, exercises, simulations, etc. Unfortunately, there are
still courses that lack this kind of opportunity. This is a disadvantage, since many job
interviews are conducted on the verbal level, where expressing oneself without stress or
any bad feelings can be problematic.
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ABSTRACT

Communication is an important tool for any interpersonal activity and also in the work
area. Communication competences are important for the expression of people’s opinions,
and for cooperation between them. Through communication, people get to know their
views, and know each other. This study is focused on the communication competences
of students and it was realised within the course “Sales and Vending Strategy of the
Company”, which is taught within a philosophical framework of a new educational
concept. The activity, presentation and discussion were evaluated as communication
competences. The aim of this paper is to identify whether there is a relationship between
the activity of students and points gained from theoretical knowledge, and also between
the presentation and discussion of the term work and points gained from theoretical
knowledge. The result of the study is the existence of a weak negative correlation between
the variables of interest.

KEYWORDS

Activity, communication competences, discussion, educational process, presentation

INTRODUCTION

Communication and critical thinking are connected in many important ways. On a basic
level, the ability to think critically, reason through a problem, and develop a cogent
argument or explanation is important for all types of daily communication. People with
the capability to really think about an issue and see it from a different perspective will
then most likely be better communicators, and be less likely to react quickly in anger.
On another level, critical thinkers often examine the way other people are thinking and
making their arguments before they choose to respond themselves. This type of analysis
is another very important aspect of the connection of communication to critical thinking
(WiseGeek, 2016). The concept of competence is crucial for evaluating educational
systems, as well as for basic research in education (Klieme et al., 2008). The development
of competences may be the starting point of qualitative change in the ordinary curriculum
(Jaegher, 2007). Current practices have taught us that to plan education by aiming at
key competences is a difficult process. It is very important to develop competences on
the basis of individual knowledge or the attitudes on which they are based (Hausenblas,
2008). In the process of education, the emphasis has been placed on the development of
communication competences. Learning processes should develop in close cooperation
with the requirements of the market. This means that the change in the learning processes
and research profile creates a new pillar of inquiries into the competences of future workers
(Modéer, 2012). According to Andrawes (2011), students should acquire the ability to
perform specific behaviour connected with the pedagogic activity involved in the learning
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process. This activity consists of the knowledge, skills, and attitudes that reflect the
teaching; they are an output of the process and they are measurable and correspond to the
expected goal. Education leads to graduates being able to express themselves both orally
and in writing in different educational, life, and work situations (Jezberova et al., 2007).
More authors started to deal with communicative competences (Aba, 2015; Arasaratnam,
2014; Busch, 2009; Piller, 2012; Coperias, 2009). The study (Mitchel et al, 2015) shows
that a multi-strategy approach in an interactive, motivating atmosphere allows students to
develop intercultural communicative competence. Teachers play a critical role in promoting
interaction among students and engaging them in the learning process. Cooperative,
small-group learning is widely accepted as one way in which teachers can promote this
interaction to benefit all students. When students interact in cooperative groups, they
learn to give and receive information, develop new understandings and perspectives, and
communicate in a socially acceptable manner (Gillies, 2004). In recent years, student
demand for courses in interpersonal communication has been rising. Faculties have
responded by offering more classes, including advanced ones that help students learn to
interact effectively in their everyday interpersonal encounters (Wood, 2012). Interpersonal
communication does not simply involve the exchange of messages. It essentially involves
the creation and exchange of meaning (Hartley, 1999). West and Turner (2009) define
interpersonal communication as the process of the transmission of messages between
people to create and sustain shared meaning. According to Hargie (2010), this type of
communication can be thought of as a process which is transactional, purposeful, multi-
dimensional, irreversible, and (possibly) inevitable. Skilled interpersonal involvement
can accordingly be accounted for in terms of notions of personal-situation context, goals,
mediating processes, responses, feedback, and perception. Interpersonal communication
in the workplace is considered to be profitable (Dekay, 2012). Reinsch and Gardner (2011)
define interpersonal skills as the critical attributes necessary for successful employees.
Interpersonal communication can be a one-way or two-way process. According to
Theodorson and Theodorson (1969), two-way communication involves interaction, with
the different parties being able to contribute to and control the flow of events. In terms
of verbal communication skills, verbal language can be spoken or written. Generally,
speech is a more spontaneous process, whereas writing tends to be more deliberate (Berry,
2007). Non-verbal communication is the way in which we express our feelings, emotions,
attitudes, opinions, and views through our body movements. In non-verbal communication
we use our eyes, hands, face, and movements of other parts of our bodies to express
our thoughts (Sen, 2006). Traditional educational methods and patterns are no longer
able to meet the current level of innovation. It has become necessary to adopt modern,
practical, positive methods in all areas of the educational process through comprehensive
programmes and policies (Al-Keelany, 2001). Representation methods can be divided
into activating and receptive methods (Strohner and Rickheit, 2009). Activating methods
of representation are geared towards producing interactions in which conversations can
be experienced and explored. These methods include simulations (role play), games, and
exercises. Receptive methods of representation are characterised by a focus on the mental
reconstruction of written records of communication reality (Davies, 2001).

In this study we focus on the evaluation of interpersonal communication. We wanted to
find out how the communication competences of students are developed. The study was
realised within the course “Sales and Vending Strategy of the Company”. The aim of
this paper is to identify whether there is a relationship between the activity of students
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and points gained from theoretical knowledge, and also between the presentation and
discussion of the term work and points gained from theoretical knowledge.

MATERIALS AND METHODS

The sample consisted of final-year students studying at the University of Economics,
Slovakia, via a chosen sample of thirty-four students in one class. The sample of students
who were examined was anonymous. The students wrote two tests of a theoretical
character during the course “Sales and Vending Strategy of the Company”. From the first
test they could gain a maximum of eight points and from the second one seven points.
For our purposes, we worked with the sum of both test points, fifteen points. In addition
to these points, the students could gain points in communication competencies divided
into three groups. In the first and second groups, we measured the presentation of the
term work and discussion during the presentation. The term work was oriented towards
the application to business activities of the theoretical knowledge they had gained. We
were interested in presentation and communication competencies, which were evaluated
during the presentation and discussion by awarding of up to three points, so all together
the students could gain six points from communication. The presentation was measured
by a teacher and we focused mainly on the students” ability to present the main aim of
their term work and to explain the problem they solved, and also their ability to captivate
the audience (to attract the attention of the students) and their presenting behaviour (body
language, expression tools, terminology).

As they could receive three points for the presentation, we divided the evaluation of the
presentation into 3 parts — 1. presentation and explanation of the aim and solved problem,
2. captivation of the audience, 3. presenting behaviour. Each part of the evaluation of
presentation as communication competence was monitored and evaluated by one point
— together they could receive three points. If the student passes all communication
competences, it is possible to gain together three points. The discussion was evaluated
also by three points and we evaluated mainly the following levels: the ability to give
a clear respond with not changing the matter, to give arguments on the questions and the
ability to explain the matter. Again, if the student passes all communication competences,
it is possible to gain together three points. The third variable to be measured was an
activity in which the students could express themselves and their opinions, be critical,
argue, and ask relevant and logical questions. The students’ group work was also part
of the activity during the lessons, where they had to solve a given problem. The activity
during the term was optional. The students could gain the points for their active behaviour
during the whole term lasting twelve weeks. Assuring to have a chance to gain points
during the term, the teacher had prepared the task for students and they could join. But
during the presentation of their schoolmates, there were also possibilities for the students
to be active by: asking questions, expressing ideas, being critical. Also working within
the group could bring the chance to receive some points. The teacher had to monitor
the students and their activity or passivity during the lessons. Together for the activities,
they could gain ten points. We suppose that knowledge in general and also theoretical
knowledge motivate students to better expression and communication on the topic being
discussed and solved. For the evaluation of the competencies we used information gained
from pedagogical minimum (attended by the evaluative). The information about how to
evaluate has been provided during the studies by a psychologist and teacher of the field of
didactics through various kinds of games, trainings and exercises, where the student was
informed how to proceed during this kind of evaluation and upon what the student should
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focus. Our aim was to identify the relationship between the activity of students and points
gained from theoretical knowledge and between the presentation and discussion of the
term work and points gained from the theoretical knowledge. Based on the main aim, we
established two separate hypotheses:

1. We assume that there is no relationship between the activity of the students and the
points gained for theoretical knowledge during the course “Sales and Vending Strategy
of the Company”.

2. We assume that there is no relationship between the presentation and discussion of
the term work and points gained for theoretical knowledge during the course “Sales and
Vending Strategy of the Company”.

We present the outputs that were obtained by using the SAS statistical program. We used
Pearson’s correlation coeficient for statistical processing. In this study, we use the Cohen‘s
(1988) interpretation of effect size.

REsuULTS
Distribution analysis of communication

For the correlation of variables, we needed to give points to the students. Figure 1 shows us
the percentage of points gained for communication during the course “Sales and Vending
Strategy of the Company”. The students could gain points from actively participating in;
they joined the discussion during the lessons. The x-axis shows the points awarded for
communication (activity, presentation and discussion), the y-axis the percentage number
of the students. From Figure 1 we can see that the highest percentage of students (25)
gained between eight and ten points, and the same percentage gained between fourteen
and sixteen points. We can see that a small percentage of students gained the minimum
number of points.

Figure 1: Distribution analysis of communication competences (source: own calculation)

Table 1 presents descriptive statistical data on the activity and scores of the students:
mean, standard deviation, sum, and minimum and maximum values.
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Variable N Mean Std Dev Sum Min Max
Score 34 | 12.51471 | 2.06792 | 425.50000 | 8.00000 | 15.00000
Activity 34 5.47059 | 2.63123 | 186.00000 | 1.00000 | 9.00000
Presentation and Discussion | 34 5.33824 | 0.95917 | 181.50000 | 2.00000 | 6.00000
Table 1: Simple Statistics (source: own calculation)

Correlation analysis between activity and score

We present the second part of the study in tables and graphs, which are the output from
the SAS statistical program. The results are very interesting, considering the contradictory
correlation, as we assumed. In this part we verify the first hypothesis. Table 2 presents
data obtained by calculating the Pearson Correlation Coefficients that describes the
situation of full population because we analyzed of dataset of all members of population.
The p value stated in the table (0.0886) is used only for the descriptive purpose, to
quantify the importance of the correlation coefficient, (we assume, that when we use the
random sample, the coefficient will be significant). We can see that a moderate negative
correlation of -0.29648 exists. This means that we can overturn the first hypothesis. It is
not true that those students who acquired more points for theory also acquired more points
for communication competence in terms of activity. On the contrary, the active students
gained fewer points for theory.

Pearson Correlation Coefficients, N = 34, Prob > |r| under HO: Rho=0
Activity
Score -0.29648
P value <.0.0886

Table 2: Pearson Correlation Coefficients (source: own calculation)

Correlation analysis between presentation, discussion, and score

In this part we verify the second hypothesis. Table 3 presents data obtained by calculating
the Pearson Correlation Coefficients. The p value stated in the table (0.2975) is used only
for the descriptive purpose, to quantify the importance of the correlation coefficient, (we
assume, that when we use the random sample, the coefficient will be significant). We also
presumed that there is no relationship between presentation skills of their term work and
points from the tests. Again, we found an interesting implication. Our hypothesis was
confirmed. It is certified by the Pearson Correlation Coefficient value of -0.184.

Pearson Correlation Coefficients, N = 34, Prob > |r| under HO: Rho=0
Presentation and Discussion
Score -0.18401
P value <.0.2975
Table 3: Pearson Correlation Coefficients (source: own calculation)

DiscussiON

According to the results we can declare that the ability to communicate is not linked
to theoretical cognitive level. But university study should give a formation for better
communication and preparation in communication competences for students future. The
results lead to suggestions for the educational process. Henceforth, it is necessary to
motivate students and give them the opportunity to learn how to express their thoughts,
values, and attitudes in a communicative way. On the other hand, it is harder to teach
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and motivate students to be more confident about performing when they are quiet, shy,
or modest. For those students it is very important to create an atmosphere without stress,
pressure, and depersonalisation and, if it is possible, to avoid the cruel comments of others
in the class. Working in a group can be a very good starting point for the development
of communication skills among shy students. Students can be more open in front of
a smaller group than in front of the whole class. Furthermore, there are several methods
that focus on the development of communication skills, and it is recommended that they
can be used during the learning process. These methods were briefly mentioned in the
theoretical part of this article and include the solution of case studies, transcript analyses,
games, exercises, simulations, etc. Unfortunately, there are still courses that lack this
kind of opportunity. This is a disadvantage, since many job interviews are conducted
on the verbal level, where expressing oneself without stress or any bad feelings may be
problematic. Many of the students who participated in this study were not interested in
writing tests, although we had assumed they would be. In contrast, they are probably
interested in original forms of education. Students obtain marks for courses that are based
on the points earned during the whole term. The question arises of what would be more
interesting — to rate students’ competences and their theoretical knowledge separately, or
to put more time into the development of competences and allocate less time to the testing
of knowledge. The question arises of how students can be more communicative when
they do not have enough theoretical knowledge. Of course, topics from practice can be
managed and well discussed, but when we think about the future, they will be obliged to
have a theory that underpins a professional approach to verbal communication. And since
the school is a place of preparation for future managers, theoretical tests are still relevant.
So it is important to test the knowledge that students gain and which they will use on the
labour market and in their professional life. Therefore, is necessary to create an approach
to education in which both individual competences (communication competences)
and the acquisition of knowledge are developed. More authors started to deal with the
evaluation of communication competences. For example, the institution NEFR-NELSON
published series of tests. These tests mainly focus on the identification of leadership and
management capabilities for various senior positions (Kollarik et al., 1993). They can
be used to determine the structure of skills that are closely related to the ability to work
in senior positions in industry, trade, services etc. They contain a numerical and verbal
component. The Organisation for Economic Co-operation and Development (next OECD)
research (2004) was realized for a similar purpose. The OECD organised the Programme
for International Student Assessment research in which they tried to discover whether the
future graduates are able to offer the competences demanded by the labour market. One of
them was tested the ability to communicate effectively. It is a competence that may draw
on an individual’s knowledge of language, practical IT skills and attitudes towards those
with whom he or she is communicating. The research, which was realized by Romanova
(2014) researched verbal competence too. Students were contacted with an offer of
testing their verbal capabilities. Participation was voluntary. 140 students took part. The
testing was carried out in the academic environment before midday. It took 90 minutes in
total. The research brought the results that according to Pearson’s correlation coefficient
(0.14759), there is no a strong relationship between the two variables (the second variable
was study performance). The aim of the another study realized by Hricova and P¢olinska
(2015) was to find out how students’ knowledge and communication competences are
developed. We recommend that teachers use activities that encourage the students to
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communicate, whether through some group works, or presentations in order to have the
opportunity to practice their performing, argumentation, presentation skills etc.

CONCLUSION

Based on our aim presumption, we have deduced the two study hypothesis. As we
compare the results of both correlations, we can see a moderate negative correlation when
we measure the relationship between an activity and the theoretical score (-0.29648) than
in the relationship between communication skills (presentation and discussion) and the
theoretical score achieved in tests (-0.18401). This means that we can overturn the first
hypothesis. There is a moderate negative correlation between researched variables. Those
students who acquired more points for theory acquired less points for communication
competence in terms of activity and those who did better in the presentation of their term
work would gain less points from the tests. Again, we found an interesting implication.
There are two explanations for this situation. One is that “better” results for communication
skills occur when the school exercise is mandatory. In our case, the presentation and
discussion of the seminar work was mandatory, so each student had to somehow fulfil
the task, in other words, to communicate more during the presentation of their work and
to discuss during the round of questions and answers in front of the class. The activity,
as another measured variable, was valued throughout the whole term when the students
actively participated in the lessons, asked questions, and provided arguments. This was
optional. Thus, those who did not want to join in the work did not have to. Therefore,
those who were unused to communicating more gained fewer points for an activity during
lessons. Another reason for these results is more psychological and can be connected
with the nature, character, and disposition of individual students. According to the results,
we can assume that those who gained more points for theoretical knowledge and did
not gain comparable or identical numbers of points for communication might be less
communicative and have lower communication skills. In a comparison of the correlation
results, a stronger result is seen in the activity. We can state that some of the students
who were tested had serious problems expressing their opinions and that they preferred
a passive role in the work group and did not argue in class despite having good results in
the theoretical tests. In contrast, those students who did not give more time to knowledge
preparation had better results for communication skills.

As already mentioned in the discussion, it is needed to use various methods for
the development of communication. As early as in 2016, The European Parliament
integrated into the curricula of schools the development of eight competences, including
communicative competence. Unfortunately, the way how this competence should be
developed, was not further specified. Therefore, the methods, like presentation, problem
teaching, and others were applied. Besides all these methods, we recommend to apply
into educational curricula of schools a new form of development used by international
companies, known as ,,big four”. These companies started to apply the form of assessment
methods during job interviews. This is a very interesting form showing among other
abilities, how the applicants are able to communicate. Unfortunately, most of applicants
have not the serious experience with this method until the job interviews. According
to our opinion, this is the reason why we would voluntary integrate this form into
educational process for selected subjects. If it was proved in additional future researches
that this method develops communication more effectively than other methods, it would
be appropriate to consider the compulsory application of this method into curricula of
schools.
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ABSTRACT

The paper is based on the concepts of the learning society and community-led local
development, specifically focused on community education in rural areas of the Czech
Republic. The research question is connected with the development of activities of
Rural Community Schools, both from the supply and demand perspectives. The aim is
fulfilled through a secondary analysis of Rural Community Schools’ websites and mainly
through primary research carried out by interviewing techniques with a high level of
standardisation conducted with the main actors (Community Coordinators) of Rural
Community Schools. The results of the study show the demand for educational activities
provided by Rural Community Schools as a positive factor in their development. On the
other hand, weaknesses could be seen mainly in cooperation with local partners. This is
also the main possibility or necessity for their successful future development.

KEYWORDS

Community education, learning society, local development, Rural Community School,
rural municipality

INTRODUCTION

The paper is based in general on the concept of the learning society and learning regions
which are commonly used as the background for community education (Maskell and
Malmberg, 1999; Lam, 2002; Morgan, 2007). Considering local education and especially
community education in rural areas, it is also necessary to deal with the concepts
emphasising endogenous development and “bottom-up” approaches to rural development
(Atterton, 2007; Lee et al., 2005; Shucksmith, 2000) and regional development theories
dealing with the issue of the ability to learn through cooperation (Hudson, 2007; Lundvall
and Nielsen, 2007).

The third theoretical concept used in the paper is the concept of community education
as a modernisation trend in education (Coleman, 1987; Heers ef al., 2011; Sanders,
2003). The main mission of community education is to provide opportunities for lifelong
learning and participation in community development for adults, working class people,
minority learners, women with small children and also to members of rural communities
who are disadvantaged due to the decreased availability of other educational possibilities
(Staykova, 2012). The priority objective of rural community education is mainly to
develop new skills and communication skills and cooperation with an educational
institution within the rural community — e.g. local authorities, local action groups, whole
families and various local associations and organisations (Biriescu and Babaita, 2014).
There is only marginal attention paid to the research of community education in the Czech
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Republic, due to the short-term application of this concept (between 5 and 10 years). As
stated by Kalenda and Smekalova (2015), the appropriate interpretative framework for
community education in the Czech Republic is still absent. However, the research of these
authors equates the perception of community education to the consensual concept defined
by solidarity and stability.

In this context, the paper strives to deepen the knowledge of community education in the
Czech Republic and specifically that of rural community education which is carried out
by Rural Community Schools. This paper, based both on secondary and primary research,
deals with the ensuing research questions: How do Rural Community Schools fulfil their
mission in rural areas? Are their activities increasing or decreasing? The main aim of
the paper is to evaluate the development of the various activities of Rural Community
Schools (RCSs) in the Czech Republic, to identify their strengths and weaknesses and to
propose further possibilities for their development. For this reason, the Results subsection
of the paper is structured in four parts, focused on the supply and demand perspectives of
RCS activities, promotion of the activities and networking of RCSs with partners at local
and supralocal levels.

MATERIALS AND METHODS

From the methodological perspectives, the paper is based both on primary and secondary
research techniques. A secondary approach is used for the analysis of RCS websites, with
special attention paid to educational courses provided and other activities of RCSs. In
addition, websites of the National Network of Rural Community Schools (NNRCS) are
used for secondary analysis.

Moreover, the paper stems from the long-term focus of the author on the issues of
education and especially on community education in rural areas. Firstly, the significance
of RCSs was identified by the author in 2010 under the project “Education for rural areas
as a part of regional development priorities”, supported by the Internal Grant Agency of
the Faculty of Economics and Management of the Czech University of Life Sciences in
Prague (IGA FEM CULS). Within this project, the main educational activities in rural
areas of the Czech Republic were identified. The ensuing research project in 2012, called
“Rural community school—institute for education and innovation workshop (case study
of rural municipalities in the territory of LAG PoSumavi)” and also supported by IGA
FEM CULS, was specifically focused on the research of establishing a network of RCSs
on the territory of LAG PoSumavi. The third research project supported by IGA FEM
CULS in 2014 — “Appreciation of Natural and Sociocultural Potential of Rural Areas
through Activities Contributing to Social Inclusion” — was specifically focused on the
selected activities of RCSs and mainly on the social inclusive activities. The above-
mentioned experience of the author has also led to the ability to evaluate the development
of various activities of RCSs in the Czech Republic.

The proposed primary research is based on above mentioned experiences. From the
total number of 37 RCSs in the Czech Republic, 22 RCSs (after the correction in 2015)
were identified as active (Husak and Hudeckova, 2015). Sixteen of the active RCSs
were selected as an object for the research. Therefore, the primary research consists of
16 interviews (each of them with a duration of approximately 90 minutes) with a high
level of standardisation. The interviews were conducted with the main actors (Community
Coordinators) of the chosen RCSs in the Czech Republic. The selection of interviewed
RCSs was based on the indicator of high/less activity of RCSs — 8 selected RCSs rank as
being very active (more than 8 courses per year) and 8 selected RCSs ranks as being less
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or moderately active (less than 7 courses per year) — according to the criteria specified
in detail in previous research (Husak and Hudeckova, 2015). The interviews consisted
mainly of the issues of the development of courses and other activities of RCSs, both from
the supply and demand perspectives, promotion of RCSs within the locality and current
and possible partnerships within the locality and also outside the locality.

RESULTS AND DiIScUSSION

The concept of community education is rather new (about 90 years). It has been
implemented in Central Europe for about 20 years and in the Czech Republic specifically
for 10 years with regard to the rural areas. Thirty-seven RCSs exist in the Czech Republic
and, according to the valid rules (NNRCS, 2011), they may operate within municipalities
of up to 5000 inhabitants (there is one exception — Tel¢ with 6 111 inhabitants). The first
were established in 2005 and most of the RCSs were established by 2010. So, the 10 (or
minimally 5) years of existence of RCSs are sufficient for the evaluation of the development
of RCSs with regard to their activities. There are no dependencies considering the time of
the existence of an RCS on the one hand, and an indicator of high/less activity of an RCS
on the other hand. Among the very active RCSs are schools established in 2005 and also
two RCSs established in 2012. The situation is similar with regard to less or moderately
active RCSs. Therefore, the time of existence of the RCSs could not be evaluated as a
factor influencing the activity of RCSs.

Table 1 focuses attention on the development of different types of courses (for a detailed
distinction of the type of courses, see Husak and Hadkova, 2015) and other realised
activities of RCSs — courses to increase opportunities on the labour market (A), courses
with the mission of promoting active citizenship and local identity (B) and courses focused
on the personal growth of participants (C).

Type of activity Development of the activities of RCSs (% of RCSs)
Increase Stagnation Decrease

A 9.1 27.3 63.6

B 13.3 40.0 46.7

C 13.3 66.7 20.0

Others 10.0 70.0 20.0

Overall view 20.0 53.3 26.7

Table 1: Development of the activities of RCSs during their existence

The above-mentioned data depicted in Table 1 indicate development of the supply of
courses and other activities for potential participants. The supply of organised courses
provided by RCSs shows stagnation or significant decrease, in consideration of the
courses increasing opportunities on the labour market and courses with the mission of
promoting active citizenship and local identity. In only about 10 % of RCSs is the supply
of courses increasing. There is a rather similar situation with regard to the supply of other
activities (e.g. handicraft workshops, farmers’ markets, occasional creative workshops,
occasional discussions with locally interesting people, trips to surroundings of the
municipalities, Children’s Day), which supply stagnates in 70 % of RCSs. There is no
difference (focusing attention on the structure of stagnant and decreasing RCSs) in the
development of the supply of courses and other activities of RCSs, in consideration of
the indicator of high/less activity. An increase of activities is possible to be observed
only at very active RCSs (with one exception). The overall view provided by Community
Coordinators of the development of activities of RCSs is also very interesting. The
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Community Coordinators of 20 % of RCSs evaluate the development of activities of their
RCSs as increasing, but if they pay attention to particular types of courses, the situation
differs. Therefore Community Coordinators seem to be more optimistic in their evaluation
of the development of RCSs than what the actual situation is when thinking about it in
more depth.

Development of the demand for courses and other activities of RCSs

Measure (% of RCSs)
Increase Stagnation Decrease

Number qf participants of 26.7 60.0 133
organised courses

Number of palttlglpants of 308 61.5 77

other activities

Others (e.g. lnformatlon 46.7 400 133

requests, queries)

Table 2: Development of the demand for courses and other activities of RCSs

Besides the supply side of the development of activities being the subject of the research,
also the demand side is the centre of attention. The development of the demand for courses
and other activities of RCSs is depicted in Table 2. Considering the development of the
demand for organised courses and other activities, the situation of RCSs seems to be more
positive than when considering the supply side. About 30 % of RCSs indicate an increase
in the number of participants, both of organised courses and other activities and 46.7 %
of RCSs observe an increase in the interest in RCSs shown in another way. Community
Coordinators specifically mention requests for information about RCS, queries about the
mission of RCS and also co-partnership requirements for the organisation of local events.
There is no difference (focusing attention on the structure of stagnant and increasing
RCSs) in the development of the demand for courses and other activities of RCSs, when
considering the indicator of high/less activity of RCSs. The decrease in the demand for
activities is possible to be observed at only less or moderately active RCSs.

If we compare the supply and demand perspectives of RCS activities, it is possible to
evaluate the development of RCSs as positive, due to the predominance of the increasing
demand on the one hand and the decreasing supply on the other hand. The demand for the
activities of RCSs is a crucial precondition for their future development.

RCSs using the from this (%)
Tools . -
particular tools (%) Regularly Occasionally

Web pages 100.0 87.5 12.5

Local newsletters 93.8 73.3 26.7

Leaflets 81.3 38.5 61.5
Others (e.g. Facebook,

Primary School pupils, 37.5 66.7 333

local radio)

Table 3: Promotional tools of RCSs

Because the increasing demand for the activities of RCSs is not obvious, it is also
necessary to research the promotional tools used by RCSs. The promotional tools used
by RCSs are depicted in Table 3 and are sorted in descending order, according to the
percentage of RCSs using the particular tool. All RCSs use web pages to inform the public
of their activities; most of them regularly, and 12.5% of RCSs use the web pages of a
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Primary School within the municipality for occasional information about their activities.
The second position, which is also mostly used regularly, is formed by local newspapers
where RCSs usually have their own section. But the usage of local newspapers is strongly
connected with close cooperation with the municipal council (see below). Another
situation is with regard to leaflets, which are mostly used only occasionally for promoting
current events organised by RCSs. However, the successful RCSs (very active) commonly
use leaflets regularly. Their Community Coordinators state that, due to the social and age
structure of the rural population, online communication and promotion are insufficient.
Because there is no difference between the utilisation of the other promotional tools, when
considering the indicator of activity of RCSs, it is possible to evaluate the regular use of
leaflets distributed to households or through local schools as a significant tool to support
the development of RCSs. The other promotional tools are used only by a minority of
RCSs and, despite the fact that they are mostly used regularly, there is no difference with
regard to the indicator of the activity RCSs.

Local level Supralocal level
Cooperating Cooperating

Partners RCSs (%) Partners RCSs (%)
Municipal council 75.0 NNRCS 50.0
Local associations

(NGOs) 62.5 Other RCSs 18.8
Primary School or Network of mother

18.8 12.5
Nursery School centres

Local action groups 12.5 X X

Table 4: Main partners of RCSs

The promotion of RCS activities, as well as their collaboration with other organisations,
both within the locality and outside the locality, are prerequisites of their successful
development. Table 4 depicts the most frequent partners for RCSs both at local and
supralocal levels. The significantly most frequent partners at local level are municipal
councils and other local associations, such as volunteer firefighters, Sokol association,
hunting associations and others which are less frequent. The most important partner for
RCSs at supralocal level is NNRCS. Other partners are only marginal, or only a few RCSs
collaborate with them. However, not all partnerships may be considered as productive.
A significantly higher proportion of successful (very active) RCSs actively cooperate
with NNRCS. Therefore, this kind of cooperation may be classified as productive. On the
contrary, collaboration with municipal councils provide possibilities for promotion in local
newspapers (rather the same proportion of cooperating RCSs and RCSs regularly using
local newspapers for promotion — see above), but could be classified as unproductive.
This is because a higher proportion of less successful (less or moderately active) RCSs
actively collaborate with municipal councils. On the other hand, according to Community
Coordinators, for the long-term functioning of RCSs, if not cooperation, at least good
relations with municipal councils are necessary. Cooperation with other local associations
may be classified as neutral, because there is the same proportion of successful and less
successful RCSs collaborating with them.

The development of activities of RCSs within the Czech Republic is quite ambivalent.
With regard to the researched RCSs, half of them may be classified as successful (very
active with increasing or at least stagnant activities) and half of them may be classified as
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less successful (less or moderately active with decreasing or stagnant activities). Positive
success factors (strengths) of the development of RCSs were identified as the increasing
demand for courses and other activities of RCSs, regular use of personal and leaflet
promotion (besides online promotional tools) and active collaboration with NNRCS.
Negative failure factors (weaknesses) of the development of RCSs were identified as
the decreasing number of realised courses, online communication as the only tool for
promotion of RCS activities and unproductive cooperation with local municipal councils.
However, according to Community Coordinators, cooperation with partners at local level
is significantly improving. In comparison with the first years after the establishment of
of RCSs (Hudeckova and Husak, 2015), there are no local partners which could only
with difficulty be partners to RCSs. This acknowledges the results provided by Kalenda
and Smekalova (2015), who found a relationship between community education and a
consensual approach (rather than a conflictual approach). According to Community
Coordinators, the development of RCSs in the Czech Republic and their activities are
based not only on cooperation with other local partners, but also on the activity of actor
groups involved in community education in rural municipalities. This is especially
important with regard to small rural municipalities with a higher proportion of personal
relationships, not only in the rural areas of the Czech Republic but also abroad, as stated
by Laudams (2013).

CONCLUSION

The paper is focused on the development of community education within rural areas of
the Czech Republic. Special attention is paid to the activities, promotion and current
partnerships of RCSs. The issue is topical due to the ten years’ existence of the oldest
RCSs in the Czech Republic and due to the emphasising of institutional and knowledge-
based approaches in current rural development theories.

Considering the main results of our research, it is possible to state that there are significant
differences between the development of the supply and demand sides of RCSs’ activities.
While the supply of courses and other activities is somewhat decreasing or stagnant,
the demand for various activities is rather increasing. This is one of the most important
factors influencing the development of RCSs. It also indicates that RCSs have established
themselves as significant actors in rural education and rural development. The confidence
of local people in RCSs, as illustrated by the increasing interest in their activities, may
be evaluated as fulfilling the mission of RCSs for the first decade of their existence. The
possibilities for the future development of RCSs are connected mainly with stronger
collaboration with other active local partners. As is apparent from our research, current
partnerships (especially at local level) may be classified as unproductive or neutral.
However, for the long-term successful existence of RCSs, cooperation in local networks
is necessary.

The investigation of both the objective and subjective barriers to stronger cooperation of
RCSs with potential local partners is also the focus of our ensuing research, starting in
spring 2016.
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ABSTRACT

The goal of this paper is to evaluate the level of statistical literacy of students at
universities before attending statistical courses. Complementary to this it also provides
suggestion on how to modify other subjects of university study plan not directly related
to statistics in order to improve statistical skills of students. The level of knowledge of
statistical concepts is determined by a survey with 535 university students of different
fields of study including students of information technology. This research provides
evidence that statistical skills of corresponding students are not high especially for notions
like standard deviation or interquartile range. Although there are differences between
students of different study fields, the need for improvement can be considered general.
This includes also students of information technology that are of no difference. To solve
this situation, we suggest modifying courses of primary study field in a way that helps
to improve statistical literacy as well as provide a deeper understanding of topics from
a corresponding course. This modification is based on a specific project design of tasks
assigned to students. We show this approach on a particular example of modification of
two consecutive courses organized at Unicorn College, Prague.

KEYWORDS
Statistical literacy, IT students, algorithm, teaching IT

INTRODUCTION

Statistical literacy is a concept well-developed in foreign countries and it has an impact on
many subjects not only at primary and secondary schools, but also at universities. Most of
the fields of human activity do require some minimal statistical skills. Therefore, statistical
subjects are a natural part of most of university programs. Moreover, having statistically
skilled graduates is again a natural objective. To educate students in understanding and
using statistics, we have to count with two main phenomena. The first is represented by
the quality of previous knowledge of statistics among university students before attending
statistic course. Based on this knowledge, we can improve the ability of using statistics
via various tools. There are practically two essential ways to achieve further statistical
skills. The first is via attending statistical course, and the second is via using statistics as
a tool in other subjects related to a corresponding field. Based on the results of previous
knowledge, this paper suggests using more intensively the second approach, i.e. using
statistics in subjects related to primary field of study, and provides a case study for
students in information technology.

Development of concept of statistical literacy

The concept of statistical literacy has been discussed and gradually formed over the
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last two decades. President of the American Statistical Association, Wallman, defined
statistical literacy as the ability to understand and critically evaluate statistical results that
permeate our daily lives — coupled with the ability to appreciate the contribution that the
statistical thinking can make in public and private, professional and personal decision
(Wallman, 1993). Statistical literacy was also defined by Watson (1997) as understanding
text, meaning and implication of statistical information. Later, Schield (1999) defined it as
critical thinking about statistics with arguments. Garfield (1999) wrote that the statistical
literacy is an understanding of statistical language: words, symbols and concepts. Being
statistically literate means ability to interpret graphs, tables and statistical information
published by media according to Garfield’s research. Statistical literacy was later defined
by many others (e.g. Gal, 2000; Rumsey, 2002).

Watson and Kelly (2003) refer to the problem, saying that that statisticians put more
emphasis on concept of “statistical” rather than “literacy”. To find the optimal definition,
it is necessary to ensure a balance of both concepts. These two levels can be described
simply. The first one — the ability to understand and critically evaluate statistical results —
describes virtually all above mentioned international definitions. The second level — the
creation of statistical results — is equally important. A statistically literate person knows of
primary data to create a summary of information — statistics, which describes the data set
and is capable of interpretation and critical evaluation of this information.

The above mentioned development of the statistical literacy concept shows how this topic
was discussed in many countries (mainly in the US). Similarities and differences in the
meaning of statistical literacy were described and summarized mainly in the articles of
Rumsey (2002), Garfield, DelMas and Chance. (2003).

Handling statistical literacy

Working with statistical literacy for new students in college usually consists of several
consecutive steps the first of which is a research of level of statistical literacy before
attending statistical course. Outputs of this research provide insights into future abilities
of students to achieve desired level of statistical literacy for graduates as well as their
chance to pass statistical courses. We are mostly interested in students at Unicorn College
in Prague providing study program in information technology. That is why we performed
research of statistical literacy at mentioned study stage among IT students as well as
other groups to achieve desired comparison. This step can be considered crucial as careful
investigation of statistical literacy level can guide lectures to implement appropriate
improving steps.

The second step within handling statistical literacy is usually represented by appropriate
actions introduced in order to achieve its higher level. Most of the methods used for this
purpose concentrate on improvements of statistical course itself, see Hulsizer and Woolf
(2009). Aside from various e-learning tools, a strong technique is to use statistical analysis
on data describing real world problems. Such a combination could be a powerful tool for
supporting statistical literacy as already noted by Hulsizer and Woolf (2009). These could
include essential statistic course augmented possibly by more problem oriented statistical
seminar. This seminar sometimes can include statistical projects as reported by Smith
(1998) or more recent by Dunlap and Sharyn (2014) who include also economic topics
into mentioned projects. Additionally, these can be supported by some other courses like
communication skills subjects.

Contrary to described approach we are suggesting to use this technique even outside of
the statistical course. For students of information technology statistical analysis can be
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used to study complexity of algorithms, see e.g. Goldreich (2008). Roughly speaking,
an algorithm is a step-by-step description how to solve a problem, see Knut (2011), and
its complexity is time needed to achieve this goal. As this complexity depends on size of
input — note the difference between sorting 10 or 10000 numbers — we can learn much
from testing this algorithm on many randomly generated inputs.

To complement primary goal of research of statistical literacy, we also suggest one
specific improving activity within algorithmic courses. Instead of learning just theoretical
properties of algorithms we are suggesting introducing statistical analysis of their
behavior. During this task students are asked to study behavior of algorithms on randomly
generated inputs from specific population via providing several statistical descriptors like
average running time. We have introduced this approach in two consecutive courses at
Unicorn College in Prague, namely Essentials of Algorithm Design and Optimization and
Graph Algorithms. It is worth mentioning that students of these courses have not attended
Statistic course yet. We believe that these tasks can help statistical literacy as well as
understanding of algorithms themselves.

The overall goal of the paper

Statistical upskilling at universities depends on previous knowledge of respective students.
It is usually assumed that incoming students in the first grade at universities know these
concepts either from elementary school or high school (Hybsova, Leppink, 2015):

* mean

+ arithmetic mean

*  probability

* median

*  mode

+ standard deviation

» dispersion

» relative frequency

* random variable

* hypothesis testing

» coefficient of correlation

* quantile

* quartile

* interquartile range
Knowing these concepts implies awareness of essential data handling and analysis. But
Rumsey (2002) described basic statistical competences more widely. According to him,
basic statistical competences include the following components: Awareness about data;
Understanding some basic statistical concepts and terminology; Knowledge about the
basics of collecting data and generating descriptive statistics; Basic skill of interpretation
(the ability to describe what the results mean in the context of the problem to be solved);
Basic communication skills (ability to explain the results to someone else).
Experts from IT field should gain statistical competences during their university studies as
their field of activity usually requires some statistical skills. In fact, most of the elementary
notions from information technology deal with theory of communication which is based
on probability theory and statistics as described already by Shannon (1948). Despite this
fact, according to the experience of authors from teaching at Unicorn College, statistic
courses are usually considered unpopular and difficult among IT students which follows
the students’ attitude in all fields as shown by Kvasz (1997).
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The primary goal of this paper is to evaluate the level of statistical literacy of students at
universities before attending statistical courses with emphasis to various groups according
to their primary field of study. The paper is mainly interested in IT students and their
abilities, from viewpoint of statistical literacy, among other study fields. That is why this
goal includes analysis of various groups of students and their mutual comparison.

To make our work more complex in handling statistical literacy we also include
a complementary sub-goal to provide an improving action specific for IT students. We
suggest a modification of structures of subjects from their study plan in order to improve
statistical skills.

MATERIALS AND METHODS

We used two questionnaires. The first was designed to detect knowledge of basic statistical
concepts — coefficient of correlation, interquartile range, mean, median, mode, quartile,
relative frequency, standard deviation. To process data from the first questionnaire, we
used, besides descriptive statistics, also analysis of variance (ANOVA). All assumptions
as homogeneity of variance (Bartlett test) and normality (Shapiro-Wilk) were verified.
Results of ANOVA are in Figure 2. We used t-test with Bonferroni correction to detect
differences between groups.

We are focused mainly on IT students. Therefore we prepared the second questionnaire for
IT students only. Statistics has corresponding subjects on Unicorn College as Essentials
of Algorithm Design and Optimization and Graph Algorithms. The second questionnaire
detected IT students” opinions about these subjects and its impact to their statistical
literacy.

RESULTS

First, let us concentrate on input level of statistical literacy for new students. We have
a sample of 535 students that were asked to fill in a questionnaire. There were 27.48 %
man and 72.52 % woman in the sample. More than 70 % of students were students of
teaching Biology or Math. The sample contains also smaller groups — students of ICT,
Medicine and Demography (see Table 1).

Study field Relative frequency
Teaching biology 55.14 %
Teaching math 18.13 %
Medicine 13.46 %
ICT 5.79 %
Demography 4.11 %
Biology 336 %

Table 1: Relative frequency of asked students by study field, n = 535

Students should rate their knowledge on a three-point scale (0: I have never heard of this
concept; 1: I have heard of this concept, but I don’t know what it means exactly; 2: I know
the concept and can use it) the following concepts:

» coefficient of correlation

* interquartile range

*  mean
* median
*  mode

* quartile
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» relative frequency

» standard deviation
Next task was to complete a test of 12 questions containing several tasks verifying
knowledge of above mentioned concepts. The average of correct answers was counted
and compared to the average of answers [ know the concept and can use it for each
concept (see Fig. 1).

Figue 1: Comparison of Feelings and Real knowledge for each concept — field ICT (on the
right side) and other fields (on the left side)

On average, students of all fields know only 44% of above mentioned concepts. The best
are students of demography as they have answered correctly 9.27 questions (on average)
from 12 in total. Students of ICT answered 6.23 questions (on average) from 12 test
question. The worst result was shown by students of medicine (5.35 from 12) and students
of teaching (4.53 from 12). There are statistical significant differences between feeling
and real knowledge in all of mentioned concepts.

Number of correct answers in test

1.04|F 22.40 °
Frob > F <.0001
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=)
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Figure 2 Box-plot of number of correct answers in statistic test

We can see that ICT students are not an exception from other fields — as they are more
technically oriented, their statistical literacy is higher than expected. However, an
interesting fact is that their real knowledge is higher than feeling only for the term of
relative frequency. In all other cases feelings are always higher than real knowledge. This
is in contrast with other fields where students have more often higher feelings compared
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to their knowledge. The distribution of number of correct answers in test (real knowledge)
is shown in Figure 2.

We use ANOVA for comparison of all groups because normality (p-value 0.061) and
homogeneity (p-value 0.053) was confirmed. It is evident that means are statistically
different (p-value 0.0001). Demographers have the highest knowledge — the mean of
correct answers is 9.27, the lowest knowledge is shown by biology teachers — the mean of
correct answers is only 4.53. According to pairwise comparison of groups it possible to say
that there are three groups according to level of knowledge — the first are demographers
and biologists, the second are ICT students, math teachers and medics and the third are
students of teaching biology.

Considering suggested modification of teaching process, students actually attending
statistical course were asked about its validity and benefits. The majority of students that
previously attended corresponding subjects, with project tasks included, consider these
tasks beneficial. Moreover, 56.3 % of students consider these types of tasks helpful for
statistical literacy in general, i.e. not only for mentioned courses, and 87.5 % of students
suggest keeping using these tasks within considered subjects or even extend their use for
other subjects.

DiscussiOoN

Although statistics is not very popular, Hulsizer & Woolf (2009) mentioned that it is very
important because of its impact. Especially ICT students need analytical thinking to find
a better job. This is however true for other fields like biology or demography as they
usually work with statistical software like SAS, SPSS or Canoco. According to results,
these three groups (demographers, biologists and ICT students) were the best in test of
real knowledge. It is interesting that medics, biology teachers and math teachers have
a very high variability. There were students with a very high level of knowledge but also
students that were very poor. It is possible that some of students believe that they will
never need statistics again.

There are only two terms — mean and relative frequency — with more than 50 % correct
answers in the test of real knowledge. Rate of mean is unexpectedly low. It is influenced
by the fact that a lot of people have a problem counting weighted arithmetic average. In
fact, this is not completely unexpected as already Parker and Leinhardt (1995) argued
that generations of students, including those at the college level, have failed even to fully
master percentage.

The reason for poor knowledge could also be represented by negative attitude of teachers
to statistics as described for example by Martins, Nascimento, & Estrada (2012). On the
other hand, students also consider statistics unpopular (Kvasz, 1997). Other possible reason
could also be inclusion of thematic units of statistics and combinatorics into the curriculum
of mathematics. These topics are placed as last topics in high school. Therefore, many
students, who are not deeply involved in mathematics, study only graduation subjects.
It may seem that a negative approach towards statistics could be due to relatively high
mathematical demands. It has however been argued that rather motivation of students is
one of the main components for improvement of statistical literacy (Gal and Ginsburg,
1994).

Back to our research, we can see that statistical literacy is not high in general as well as
for ICT students and the task to have statistically skilled graduates could be threatened by
that. Even attending statistic courses could not be strong enough to provide a sufficient
study support to understand the use of corresponding tools deeply enough. A lot of authors
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have focused on technological support, see the review by Chance et al. (2007), including,
for example, the use of interactive lessons or online students interactions tools. Especially
e-learning tools prove to be efficient in general, see Beranek, Bory and Vacek (2016).
Mentioned problems also led to a complex concept of Statistical Reasoning Learning
Environment (SQLE), see Garfield and Ben-Zvi (2009), which is based on constructivist
theory associated with the use of supporting tools, the use of real life motivating data,
students’ classroom activities and several other tools. Although using real life data has
been accented by this approach as well as other studies, see e.g. Neumann, Hood and
Neumann (2013), their use is limited to statistical courses or supporting seminars.

By contrast, we propose introducing tasks having analytical nature using statistics in
courses without direct statistical content in an attempt to understand more deeply the
phenomena studied in the course itself as well as phenomena and approaches from field
of statistics. This approach provides discovering and deeper learning of notions from the
main field, here represented by algorithmic theory, along with the use of statistical notions.
Such parallelism could help to improve skills in both areas. Moreover, such an approach
also works with motivation of students and could be combined with those mentioned
above. Additionally, presented results have shown that students believe in its beneficial
role. Finally, it can also be used within courses planned after statistic course that could
improve statistical reasoning even more. The inclusion of statistic based project oriented
tasks is not intended to be used only in the field of information technology. It could be
used more broadly to study phenomena from other fields. This could be supported by the
fact that there exist studies incorporating the use of real world data in statistical course,
see Zhong (2015).

CONCLUSION

The paper shows the level of statistical literacy of students at universities before attending
statistical courses determined by a survey with 535 university students of different fields
of study including students of information technology. Research has analyzed students’
conviction about their knowledge as well as their real skills in several statistical concepts
using an appropriately designed questionnaire. The results have shown that the level of
statistical literacy is rather low for students of all considered study fields including IT.
For some of the notions corresponding skills of students are very low like in case of
interquartile range, although students declare awareness of the notion relatively frequently.
Except some lower conviction about their knowledge, IT students are of no difference. We
suggest introducing project oriented tasks into subjects that are planned before statistical
courses. These tasks are based on statistical analysis of corresponding notions from
primary field and are designed to enhance a deeper understanding of these notions and
statistical literacy. The concept is shown on the example of two IT subjects taught at
Unicorn College, Prague. Further advantage is that this approach can be combined with
all other traditional tools to improve statistical literacy. According to opinions of students,
inclusion of these tasks is helpful for their future handling of statistics.
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ABSTRACT

Just as students learn a foreign language - or any other subject - in many different ways,
there are many different ways to define or describe a learning style. Throughout the years,
learning styles have become a prominent issue within pedagogical science and many
learning style models or approaches have emerged. One such model, based on sensory
perception and distinguishing between Visual, Aural, Read/Write and Kinaesthetic
learning styles is the VAK/VARK learning style model.

Based on their perceptual preferences, the paper aims to identify the learning styles of
English language learners; university students in courses of English for Specific Purposes.
The research was performed by means of a questionnaire distributed among the students
of the Business English and Correspondence courses. Learning activities contained in
the questionnaire are then subjected to the VAK/VARK learning modalities. Results are
discussed and previous findings and implications for further research are drawn.

KEYWORDS

English for Specific Purposes, learning style, questionnaire, Read/Write, VAK/VARK
model

INTRODUCTION

Students learn a foreign language in many ways - by seeing and hearing, reflecting and
acting, reasoning logically and intuitively, memorising and visualising - and in these
ways combined. The ways in which an individual characteristically acquires, retains, and
retrieves information are collectively termed the individual’s learning style (Felder and
Henriques, 1995). Learning styles may be defined in multiple ways, depending on one’s
perspective (Gilakjani, 2012). Brown (2000) argues that learning style preference is one
aspect of learning style, and refers to the choice of one learning situation or condition
over another. According to Celce-Murcia (2001), learning styles can be defined as general
approaches - for instance, global or analytic, auditory or visual - that students use in
acquiring a new language or any other subject. Cassidy (2004) distinguishes between
learning style and cognitive style, the terms often used interchangeably. Cognitive style
is described as an individual’s typical or habitual mode of problem solving, thinking,
perceiving and remembering, while the term learning style is adopted to reflect a concern
with the application of cognitive style in a learning situation (Cassidy, 2004). Over the last
thirty years, the proposition that students learn and study in different ways has emerged
as a prominent pedagogical issue and learning styles have offered descriptive typologies
that range from relatively fixed student natural dispositions to modifiable preferences for
learning and studying (Hawk and Shah, 2007).
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There are many learning style models; Coffield et al. (2004) identified as many as 71.
The most influential and first learning style model is Kolb’s model, based on experiential
learning process rather than on fixed learning traits (Kayes, 2005). Kolb developed the
Learning Style Inventory (LSI) - a method of assessment to identify an individual’s
learning style -, which identifies four distinct learning styles - diverging, assimilating,
converging and accommodating (Manolis et al., 2013). The LSI based on Kolb’s learning
style model is an instrument used to determine a student’s learning style. The original
LSI was a simple self-description questionnaire, which has been - as well as its more
elaborated further versions later revised by Kolb - often criticised for its lack of reliability
and validity (Manolis et al. 2013). Unlike the previous versions of the Kolb’s LSI (KLSI),
the latest version 4 of the LSI replaces four original learning styles with nine new learning
styles - initiating, experiencing, imagining, reflecting, analysing, thinking, deciding,
acting and balancing (Hay Group, 2016).

Hawk and Shah (2007), for example, reviewed the six most prominent learning style
models that have instruments that claim to give teachers as well as students an indication
of an individual’s learning style or approaches to studying disposition and/or preferences.
Besides the already mentioned Kolb’s model, their analysis also includes Fleming’s Visual,
Auditory, Read/Write, Kinaesthetic (VARK) learning style model. According to Fleming
(2001), VARK belongs within the category of instructional preference, because it deals
with perceptual modes. Fleming’s VARK model is based upon the original three learning
modalities - visual, auditory and kinaesthetic (VAK) - proposed by Barbe and Milone
(1981) who point out that learning modality strengths are different from preferences and a
person’s self-modality preference may not correspond to his or her empirically measured
modality strength. Apart from extending the VAK model with a Read/Write modality,
Fleming (2001) also proposes two multimodalities. The VARK questionnaire available
online (VARK Learn Limited, 2016) offers thirteen statements that describe a situation
and asks the respondent to select one or more of three or four actions that the respondent
would take. Each action corresponds with a VARK Learning Style preference (Hawk and
Shah, 2007). Research that identifies and measures perceptual learning styles, i.e. visual,
auditory and kinaesthetic or tactile, as kinaesthetic learning is sometimes also referred to,
relies primarily on self-reporting questionnaires by which students select their preferred
learning style (Reid, 1987).

The identification of language learners’ learning styles and their impact on teaching is a
much discussed and researched issue (Gilakjani, 2012, Jufickova, 2013, Kavaliauskiené
and Anusiene, 2010). This study stems from previous research identifying learning styles
of German language learners (Odstr¢ilova and Jarkovska, 2015).

The aim of the paper is to identify learning styles of learners of English for Specific Purposes
(ESP) by means of a questionnaire responses analysis. The questionnaire administered to
a group of ESP learners, university students, contained activities that helped determine
the learners’ learning styles based on the learners’ perceptual preferences. To identify
the learning styles, the VAK/VARK learning modalities are applied. Results are then
discussed and compared with findings from the previous research and implications for
both the learning and teaching of a foreign language and further research are drawn.

MATERIALS AND METHODS

The study was conceived as a follow-up to previous research (Odstréilova and Jarkovska,
2015), performed on a small group of German language learners with the aim of
determining their learning styles or types using a questionnaire survey.
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The current study is focused on learners of the English language, i.e. learners of English
for specific purposes (ESP). The research was implemented among students of Business
English and Correspondence courses, held by the Department of Languages at the Faculty
of Economics and Management (FEM), Czech University of Life Sciences Prague
(CULS). The research was performed in December of the winter semester 2015/2016
in four Business English and Correspondence courses, each course being attended by
20-25 students. In total, 85 students were addressed, most of them attending the first year
of Bachelor programmes at FEM - 70%, with 20% attending the third year of Bachelor
programmes at the Faculty of Technical Engineering and 10% attending the second year
of studies in Bachelor programmes at FEM.

All 85 students, participants of 4 Business English and Correspondence courses, had
similar initial knowledge and skills of the English language - intermediate - defined by
the Common European Framework for Languages (CEFR) as B1 level. Although CEFR
B1 level is prescribed as a prerequisite to attend the course, it cannot be taken fully for
granted. There are no entry tests to enter the course and even though the students select a
foreign language course in line with their study programme syllabi, it is often selected at
their own will and many a times the same language level shared by all foreign language
course participants cannot be justified.

The students were administered questionnaires during class, near the end of the winter
semester 2015/2016. Upon filling in their anonymous answers, they were asked to return
the questionnaires after the end of the lesson. The questionnaire used for the purpose of this
research was adopted from Odstréilova and Jarkovska (2015). It contained 16 activities
that foreign language learners might find useful while learning a foreign language. The
students were asked to evaluate each activity by assigning it a certain number of points
- a grade on the scale from 1 to 4, with 4 being the highest and 1 the lowest. Of all 85
questionnaires administered only 83 were returned. 2 questionnaires were discarded from
further analysis as not all the activities were assigned a grade (no grade was circled -
marked).

Responses to 79 questionnaires were analysed. The grades assigned to individual activities
on the questionnaire were counted and the order of activities ranging from the activity
with the highest score to the activity with lowest obtained score was established. Using
the VARK model (Fleming, 2001), the activities were then grouped to four sets according
to a learning modality applied (visual, aural, read/write, kinaesthetic). Based on the scores
received, learning styles were identified.

RESULTS AND DISCUSSION

Table 1 presents the activities as they were obtained in the questionnaire, in order of the
activity that received the highest score, down to the activity with the lowest score received.
The most highly rated activity by the students — learners - was “putting to practice what I
have just learnt” which received 249 (7.19%) points out of the total 3,463 (100%), while
the lowest scored evaluated activity “keeping files or cards with new words or phrases
written on them” received 190 points (5.49%).
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I learn and remember a foreign language by CEFR level Bl
putting to practice what I have just learnt 249 7.19
watching films in a foreign language 243 7.02
listening to dialogues, texts, etc. in English 238 6.87
having someone explain or describe the meaning of new words or 230 6.64
expressions

reading words or text while simultaneously hearing it 225 6.50
seeing the text transcript while listening to it 224 6.47
applying what I learned to contact with English native speakers 221 6.38

reading and pronouncing aloud words, texts, etc. that I read 221 6.38

underlying words or texts and/or making notes from the text I read 216 6.24

cooperating in class with others, by team or pair work or by learning at

home with another person 215 6.21

quiet reading words, texts, etc. 208 6.01

applying what I learned to a game 203 5.86

taking notes while watching films in a foreign language 195 5.63

making my own files or cards with new words 193 5.57

taking notes while listening to texts 192 5.54

keeping files or cards with new words or phrases written on them 190 5.49

Total 3,463 | 100%

Table 1: Scores received for the individual activities in the questionnaire

As Table 1 further reveals, there are no significant differences or gaps between individual
scores; the score for the least evaluated activity being lower than the most highly rated
activity by 59 points only. Moreover, Table 1 shows that while the most highly rated
activity “putting to practice what I have just learnt” suggests kinaesthetic learning style
(learning through or from experience), other prevailing, well-evaluated activities employ
both visual and auditory perceptual modes, thus suggesting visual and aural learning
styles.

As is described by Hawk and Shah (2007), visual learners prefer maps, charts, brochures,
pictures and different spatial arrangements. Aural learners, on the other hand, like to
explain new ideas to others, discuss topics with other students and their teachers and
they are usually the ones who attend lectures and join in discussions. Haw and Shah
(2007) further continue that kinaesthetic learners enjoy field trips, trial and error, doing
things to understand them, hands-on approaches and using their senses while read/write
learners prefer for instance lists, essays, reports, textbooks, printed handouts, Web pages
and taking notes. Fleming (2001) even suggests activities or approaches for matching
learning styles with teaching styles. His suggested classrooms activities for the support
of VARK learning styles, as adopted by Hawk and Shah (2007), are presented in Table 2.
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Visual Aural Read/Write Kinaesthetic
Diagrams Debates, Arguments Books, Texts Real Life Examples
Graphs Discussions Handouts Examples
Colours Conversations Reading Guest Lecturers
Charts Audio Tapes Written Feedback Demonstrations
Written Texts Video + Audio Note Taking Physical Activity
Different Fonts Seminars Essays Constructing
Spatial Arrangement Music Multiple Choice Role Play
Design Drama Bibliographies Working Models

Table 2: Activities accommodating VARK learning styles (Source: Hawk and Shah, 2007: 8)

If the activities included in the questionnaire administered to the CULS students are
distributed to match individual VARK learning styles in a similar way as it is done in
Table 2, their rough distribution to accommodate the learning styles is as follows:

Visual
+ seeing the text transcript while listening to it
* underlying words or texts and/or making notes from the text I read
* making my own files or cards with new words
* keeping files or cards with new words or phrases written on

Aural

* watching films in a foreign language
* listening to dialogues, texts, etc. in English

* having someone explain or describe the meaning of new words or
expressions
Read/Write

+ reading words or text while simultaneously hearing it

+ reading and pronouncing aloud words, texts, etc. that I read
* quiet reading words, texts, etc.

+ taking notes while watching films in a foreign language

+ taking notes while listening to texts

Kinaesthetic
* putting to practice what I have just learnt
» applying what I learned to contact with English native speakers
* cooperating in class with others, by team or pair work or by learning at home with
another person
» applying what I learned to a game

Such distribution is however only approximate. Many activities mentioned in the
questionnaire do not employ just one perceptual mode and therefore do not conclusively
fit into one category only.

Table 3 presents a percentage representation of the activities contained in the questionnaire
as they are grouped to accommodate the VARK learning styles.

ERIE 2016 241



Learning style %
Visual 23.77
Aural 20.53
Read/write 30.06
Kinaesthetic 25.64

Total 100

Table 3: Percentage representation of learning styles based on the VARK distribution of
activities in the questionnaire

Although it may seem otherwise with activities such as “taking notes” and “quiet reading”
having ended with a lower number of points assigned by the students (cf. Table 1), it
is these activities involving traditional learning skills - reading and writing - that made
up for the most predominant learning style - read/write. Such findings are more than
plausible. Particularly in today’s classroom, where students are surrounded by top modern
technologies allowing for all perceptual modes - visual and aural especially - to be in the
forefront. Given that the language learners in question are university students, the result
is rather unsurprising as reading and writing abilities are necessary prerequisites for their
successful academic performance and acquiring excellent reading and writing skills is
part of their academic achievement.

The findings are in line with the previous research (Odstréilova and Jarkovska, 2015).
Among the German language learners, students at CULS, a kinaesthetic learning style
also prevailed, on CEFR level B1, the practice with native speakers being rated the highest
(Odstrcilova and Jarkovska, 2015: 418). The activities based on practical experience were
highly appreciated by the ESP learners as well (cf. Table 1). The kinaesthetic learning
modalities are thus predominant among the learners of both languages on an intermediate
proficiency level, German and ESP (cf. Table 3), provided the read/write learning style is
disregarded. In the previous study (Odstréilova and Jarkovska, 2015) learning styles were
deemed in terms of VAK learning style model only, e. visual, auditory and kinaesthetic.
The expansion of VAK modalities and the use of VARK model in the current study
however demonstrated that despite their preference for speaking and learning through
experience, the students - learners - do continue to employ classical methods of learning
which involve reading and writing skills. As Kavaliauskiene and Anusien¢ (2010) claim,
perfecting students’ proficiency in “read-to-write’” assignments is especially important in
an ESP course whose cornerstone is unfamiliar lexis and numerous concepts of subject-
matter. Such is the case of Business English and Correspondence ESP course at CULS
where most of the course participants are in their first year of study. Students usually
start doing an ESP course before learning subject-matter of their future profession or
specialisation, i.e. in the first year (Kavaliauskiene and Anusiene, 2010).

In the field of learning a language, it is mainly the perceptual preferences that dominate
the process of approaching the language (Jufickova, 2013). The VAK/VARK is a sensor-
perception model. As Hawk and Shah (2007) argue, no learning style instrument can
capture all the richness of the learning style phenomenon. Once the learners adopt their
preferred learning style, they can consciously choose strategies that best suit their learning
style. The strategies thus become a useful and powerful tool for an active, conscious and
self-regulated process of learning the language (Jufickova, 2013). Hawk and Shah (2007)
add that students should develop their abilities to use learning styles that are not their
natural modes and preferences just as teachers should develop a repertoire of learning
approaches and processes that embrace the diversity of learning styles in their classes.
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The findings of the current research show that it is the activities that support students’
reading and writing skills that should be given attention and developed. The findings
however imply that while some classroom activities might be less popular than other,
all four language skills - speaking, reading, writing and listening - should be equally
enhanced in the learning process.

CONCLUSION

The paper set out to identify learning styles of the ESP learners in Business English
and Correspondence courses held at CULS. This was done by means of a questionnaire
administered to the course participants. Their evaluation of activities included in the
questionnaire led to the identification of their learning style, applying the VARK learning
style model. The predominant read/write learning style is a very satisfactory finding
as reading and writing skills are necessary prerequisites for university students’ high
proficiency, especially in ESP learning where students meet with difficult and unfamiliar
lexis, many times, ahead of the subject-matter acquisition.

Nonetheless, no learning style should be adopted in isolation either by the student or
the teacher. A comparison of the VAK/VARK with, for instance, Kolb’s learning style
model would be beneficial in bringing forth an analysis of learning styles from which both
learning and teaching strategies could be implied. Further and more detailed research of
the learning styles stemming from detailed analyses of learners’ individual differences
and the implementation of their impact into the development of learning strategies, would
present both the learners and the language instructors with valuable findings that could be
adopted into a teaching process.
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ABSTRACT

Managerial education should be topically relevant in terms of its content as well as the
teaching methods used. Managerial education should entail, among other things, the
development of its participants’ leadership competencies. The teaching methods used
should correspond with the strategy of learner-centred teaching that focuses attention on
the participants’ learning process and their active involvement in class. It’s also desirable
to know whether the participants find the methods used in specific managerial education
programmes useful for understanding the concepts of leadership as well as for leadership
skills development. The paper presents the results of the analysis of the responses to these
questions in a sample of 54 Czech managers — participants in the MBA programme and of
lifelong learning programmes. The data was acquired based on written or electronically
submitted questions. The results show that the respondents most valued the methods that
activate them throughout the course, enable them to develop their skills, and get feedback.

KEYWORDS

Managerial education, leadership skills, learner-centred teaching, teaching methods

INTRODUCTION

Managerial education and development takes place in formal programmes outside of the
workplace as well as in informal training opportunities at work in a managerial position.
Managers learn or adopt knowledge and skills that will allow them to carry out or improve
their current or future professional roles (Sadler-Smith, 2006: 2). Studying for an MBA or
in short-term lifelong learning courses are examples of formal programmes. The teaching
methods used in them have gone through certain changes that can be described briefly as
a shift from teacher-centred to learner-centred teaching.

The beginnings of this change in managerial education and development are connected
to the criticism of traditional methods of teaching aimed primarily at handing over
,ready-made” knowledge, and not at the skills so urgently necessary. These methods
have predominated in management preparation (especially in academia). In an effort to
place greater emphasis on developing managerial skills and get closer to managers’ needs,
approaches such as the model of experiential learning (also known as Kolb’s learning
cycle) have gradually been advanced since the 1980s. It’s connected not only to the
humanistic psychology of Carl Rogers and the intellectual legacy of other psychologists
(John Dewey and Jean Piaget), but also to the ideas about adult education described in
Malcolm Knowles’s work (1980). It was primarily an effort to overcome the academic
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model and compensate for the shortcomings of the traditional approach to managerial
education, in which the individual is more or less a passive object (Bedrnova, JaroSova
and Novy, 2012).

Learner-centred teaching focuses on the participants’ learning process. The teacher’s role
is not to transmit knowledge from the instructor to the students, but to facilitate their
learning. The emphasis is on using and communicating knowledge effectively to address
enduring and emerging issues and problems in real-life contexts (Huba and Freed, 2000).
This , facilitative® style of teaching encompasses creating an inspiring and psychologically
safe environment, in which learners explore the subject by themselves as well as in peer
groups. This teaching style works best when learners already have prior knowledge of the
subject as well as experience or existing skills (Beevers and Rea, 2010).

It’s very important for managerial education to respect its participants’ actual learning
needs and provide them with learning opportunities that are clearly linked to their
everyday work. Managers approach education (similarly to adult learners) in a more
utilitarian way than students or undergraduate students. Teaching methods in managerial
education should motivate participants to engage continuously in the learning process as
awhole person (Hoover et al., 2010). They also should enable participants of the education
programme to build upon their experience, reflect on it, and add theoretical background
that will make them more effective in their managerial work.

Managerial education also focuses on developing leadership competencies and skills.
Although management and leadership are different in many ways (Kotter, 1996), they also
overlap. At the level of the individual this means that managers are expected to provide
leadership and to acquire leadership knowledge, skills, and abilities, i.e. competencies
(Day and Dragoni, 2015). For organizations, competent leaders are one of the basic
requirements of their survival in the turbulent conditions of the modern world. The topic
of leadership is thus an integral part of managerial education.

People in managerial positions tend to evaluate their leadership behaviour higher than
when it’s judged by their subordinates (see, for example, Mehdinezhad and Sardarzahi,
2015). Teaching methods in managerial education should thus provide participating
managers with the opportunity not only to understand theoretical concepts and to
develop specific leadership skills, but also to gain valuable feedback on their leadership
behaviours, to self-reflect and develop self-awareness and self-development (Waddock
and Lozano, 2013).

This situation, as it is described, raises questions on the methods used in management
programmes for leaders’ development and their frequency, relevance and effectiveness.
With regard to learner-centred focus, an important criterion of the evaluation of the teaching
methods applied is the managerial education participants’ own perception and assessment
of those methods. Therefore, the objective of the presented study is to seek answers to the
following questions: How frequently are particular methods used in managerial education
(MBA programmes and short-term lifelong learning courses /LLP)? To what extent do
the participants in managerial education programmes (MBA programmes and short-term
lifelong learning courses /LLP) consider specific teaching methods useful for conceptual
understanding of leadership? To what extent do the participants in managerial education
programmes (MBA programmes and short-term lifelong learning courses /LLP) consider
specific teaching methods useful for leadership skills development?

MATERIALS AND METHODS
The data used for this paper was collected within the Norway funds project (NF-CZ07-
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ICP-1-0302014) on the basis of a questionnaire survey that took place in the spring of
2015. The respondents were the participants of managerial education courses (MBA and
lifelong learning courses) from both partner institutes involved in the project, i.e. the
University of Economics, Prague (VSE, CZ) and Sogn og Fjordane University College
(NO). The collected results for both countries were first published at the EGPA Annual
Conference in August, 2015 (Bukve, et al., 2015). For the purposes of this paper, only data
for the Czech Republic was used, which were the answers of the participants of the LLP
and MBA programmes and courses that are taught at the International School of Business
and Management (ISBM) of the Faculty of Business Administration VSE. LLP courses
are one-offs and tailored to their participants’ needs (as part of company training) and are
one semester long. The length of study in the MBA programme is 2.5 years (a total of 90
ECTS).

We approach the above raised questions by means of a survey design. Before elaborating
the survey, we identified 14 different teaching methods used in the programmes under
study. The list of methods is adapted from Daniel Jenkins’s list of instructional strategies
(Jenkins, 2013), taking into account the methods with relevance to programmes under
study. An appendix, which contained the definitions of all the relevant teaching methods,
was attached to the questionnaire in order to prevent misunderstandings.

Respondents were asked about how often the teaching methods were used in their
programme, and how useful they found the methods for different purposes. In this paper,
we analysed its usefulness for conceptual understanding of leadership and developing
leadership skills. The students filled out the questionnaires online (based on a link sent to
them) or on paper, always after completing a course or a part of the programme devoted
to leadership.

The overall number of completed questionnaires for the CZ was 54 (the response rate
was 55%), of those 60.67% were women and 30.48% men. Fifty-five percent of the
questionnaires were returned. Most of the respondents were participants in lifelong
learning programmes (66.6%), others were students of MBA programme (33.3%).
Descriptive statistical characteristics were calculated in the statistical analysis of the
collected surveys (mean, standard deviation and minimal and maximal values, with the
first two being shown in the next part). Welch’s method of multiple mean comparison
(Welch’s ANOVA) was used to assess the significance of observed differences in method
frequency and perceived effectiveness.

REsSULTS
The frequency of the various methods used in teaching

The respondents were asked to report the frequency of use of each teaching method from
the prepared list using the rating scale of 1 to 4 (1 = never, 2 = rarely, 3 = sometimes, 4 =
often). The results are presented in Table 1.

The respondents described discussions in small groups (3.50), larger groups (3.35), and
feedback (3.35) as the methods most frequently used in their type of training.
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Method Mean Sd
Small Group Discussion 3.50 0.86
Large Group Discussion 3.35 0.91
Feedback 3.35 0.87
Interactive Lectures 3.26 0.96
Simulations, Model Situations 3.22 0.88
Case studies 3.19 0.97
Lectures 3.07 0.99
Role Playing 3.02 0.98
Self-Assessment Questionnaires 2.98 0.94
Oral Presentation 2.69 1.04
Reflective methods 2.46 1.00
Exams, knowledge test 2.43 1.34
Short Written Exercise 2.30 0.96
Research Projects 1.74 0.94
Welch ANOVA p<0.00000

Table 1: Frequency of the methods used in teaching, 2015 (source: own research)
The results for specific methods in the frequency of their use are significant (p<0,0000).
The results of the survey of the frequency of the various types of teaching methods used in
MBA and lifelong learning programmes can be considered very encouraging (see Tab. 1).
It can be said that traditional teaching methods such as lectures (3.07), exams, knowledge
test (2.43), and short written exercise (2.30) are techniques that are less frequently used
compared to learner-centred interactive methods such as small/large group discussion
(3.50/3.35), case studies (3.19), and interactive lectures. Due to the target group of learners
one can appreciate the emphasis on sharing and exchanging experience, especially through
discussion, but even on relatively often used tailored preparative activating methods, such
as simulation (3.22), role play (3.02), and case studies (3.19).
The further development of the effective use of teaching methods can be undertaken in
the field of so-called reflective methods that can, especially for students with a lot of
experience, significantly contribute to their further personal development. This is also
supported by not omitting to give feedback on activities carried out during full-time study
as well as on homework tasks.

The usefulness of the methods for conceptual understanding of leadership

Respondents were asked to evaluate the usefulness of specific teaching methods for
conceptual understanding of leadership. They were provided with a five-level scale (from
1 = useless to 5 = very useful). See Table 2 for the results.

The respondents of our research have designated the so-called experience-based methods
as the most useful for conceptual understanding of leadership. These are especially
feedback (4.52), simulations and model situations (4.50), small group discussion (4.33)
and case studies (4.33). Short written exercises (2.94) and exams and knowledge tests
(2.67) were seen as least useful for conceptual understanding of leadership.
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Method Mean Sd
Feedback 4.52 0.72
Simulations, Model Situations 4.50 0.67
Small Group Discussion 433 0.75
Case studies 4.33 0.80
Role Playing 4.19 0.95
Interactive Lectures 4.11 0.82
Oral Presentation 4.07 0.87
Large Group Discussion 3.96 0.89
Self-Assessment Questionnaires 3.80 0.96
Reflective methods 3.76 1.1
Lectures 3.59 1.11
Research Projects 3.07 1.18
Short Written Exercise 2.94 1.11
Exams, knowledge test 2.67 1.21
Welch ANOVA p<0.00001

Table 2: The usefulness of teaching methods for conceptual understanding of leadership, 2015
(source: own research)
There are significant differences among the represented methods in the assessment of
usefulness for conceptual understanding of leadership (p<0.00001).
Small group discussion (4.33) and oral presentation (4.07) seem to be useful for
conceptual understanding of leadership, i.e. methods that include sharing experience, but
also interactive lectures (4.11), that fittingly combine the instructor’s contribution with
a discussion and the experience and opinions of students and case studies (4.33)
Research projects (3.07), seldom used in this type of study programme, can be judged
as useful. In contrast, the least useful according to the respondents are the exams and
knowledge testing methods.

The usefulness of the methods for leadership skills development

Respondents were asked to evaluate the usefulness of teaching methods for leadership
skills development. They were provided with a five-level scale (from 1 = useless to 5 =
very useful). See Table 3 for the results.

On terms of leadership skills development, the respondents of our research find feedback
(4.72), simulations, model situations (4.48) and small group discussion (4.44) most useful.
Research projects (3.04), short written exercise (3.00) and exams, knowledge tests (2.85)
were seen as least useful for leadership skills development.

ERIE 2016 249



Method Mean Sd
Feedback 4.72 0.60
Simulations, Model Situations 4.48 0.75
Small Group Discussion 4.44 0.74
Case studies 422 0.77
Role Playing 4.19 0.95
Interactive Lectures 4.17 0.99
Large Group Discussion 4.13 0.93
Oral Presentation 4.11 0.98
Self-Assessment Questionnaires 4.04 0.95
Lectures 3.74 0.94
Reflective methods 3.70 1.02
Research Projects 3.04 1.22
Short Written Exercise 3.00 1.26
Exams, knowledge test 2.85 1.25
Welch ANOVA p<0.00001

Table 3: The usefulness of teaching methods for leadership skills development, 2015 (source:
own research)

There are significant differences among the represented methods in the assessment of
usefulness for leadership skills development (p<0.00001).

Knowledge level is an important basis for further development of managers, but the focal
point of the instruction is gradually shifting to the level of skills. It’s not enough just to
,,Know* or ,,memorize®, but it’s necessary to know how to use and apply, i.e. acquire
a wide spectrum of skills (social, managerial, and others). For example, the concept of
versatile leadership (Pavlica, JaroSova and Kaiser, 2015) places an emphasis on managers’
need to adopt various different, even contradictory, but mutually complementary skills
together with a versatile, wide-ranging application in practice.

DiscussioN

Limitations of this study may be perceived in the fact that the respondents of the survey
were MBA and lifelong learning courses participants coming from one educational
institution only, so the results can’t be seen as representative. Also only the participants,
not the course instructors, were asked to fill in the survey. However, as the methods
used in the research are established on already executed research studies from abroad,
it is possible to discuss the results in their context. The studies mentioned are those of
Allen and Hartmann (2009) and Jenkins (2013). Both are inspired (as does our study)
by Conger’s four approaches to leadership development (personal growth, conceptual
understanding, feedback and skill building), which were combined with different sources
of learning commonly found in leadership development activities.

In the Allen and Hartmann study, the respondents were undergraduates who were asked
to share their opinion on the way they would like to learn about leadership. The students
showed a preference for developmental activities where the primary learning objective
was individual personal growth and skill building. Jenkins’s study brings an overview
of leadership programmes from educators” perspective. 303 leadership instructors from
USA, teaching in-class academic credit-bearing undergraduate leadership courses, were
asked to participate. The instructors showed a preference for instructional strategies
that emphasized class discussion, forms of conceptual understanding and personal
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growth. On the other hand, they seldom used skill-building instructional strategies or
traditional assessment. These results indicate that even leadership educators, although
giving less attention to skill development, give a significance to in-class interaction
and communication in leadership development programmes and do not overestimate
traditional ways of assessment, such as tests.

CONCLUSION

The results of the survey have confirmed the trends in the educational area introduced in
the introduction of this article, especially the limitation of traditional ,,teacher-oriented*
teaching, and strengthening the use of modern ,,learner-oriented* teaching methods. The
results also suggest that it is useful to consider the effectiveness and relevance of selected
teaching methods in relation to their purpose (e.g. conceptual understanding or skill
development) while designing managerial training programmes.

Respondents of the research, MBA and LLP course students, have found the methods
that keep them active over the course of the training and enable them to develop their
understanding of leadership concepts and skills through sharing experiences and
discussion, getting feedback, solving various problem situations through role play and
simulations or case studies to be the most useful. This target group have found the
methods from the group of exams and testing knowledge, such as exams, knowledge test,
short written exercise or traditional lectures least useful.

All of these methods have the potential to be used more intensively in teaching. This
entails greater demands on the instructor, the level of his or her preparation, on the ability
to adapt the content and type of activities directly to the target group and to time planning.
Using these teaching methods places an emphasis on creating the right atmosphere in
the group to support the active participation of all education programme participants,
including providing and accepting feedback.
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ABSTRACT

This paper is focused on analyzing supply of current tertiary logistics and transport
education in the Czech Republic. The authors of this paper want to discover focus and
a structure of logistic tertiary education in the Czech Republic. State of the art of current
education is researched by content analysis conducted on syllabi of logistic and transport
programs and courses. Their findings are compared with the BestLog reference model as it
is well recognized and it represents business requirements. Results indicate that traditional
focus still prevails and uncover gap that should be reduced by changes of logistic and
transport program curriculums. Focal tertiary institutions are mainly technical, economics
and management schools. The research outcome should help parametrization of transport
and logistics programs for better adherence to current and future business requirements.

KEY WORDS

Competences, logistics, tertiary education, transport

INTRODUCTION

Logistics discipline has experienced substantial evolution throughout the recent forty
years due to globalization and changes in force of competitiveness of businesses. That has
induced changes in scope of activities and their organization within a logistics discipline so
it has to adapt Mass, Lean, Agile, Resilient and Green initiatives. Endeavour to disengage
practitioners and academics from traditional perception of Logistics as a transportation and
inventory management oriented discipline resulted in formulation of a new term Supply
Chain Management. It encompasses organization of material, financial, information and
knowledge flows across a supply chain of a focal company. However, both terms are
used interchangeably and there is not standardized definition of them valid world widely.
Unclear definition of the discipline scope leads to lack of clarity in body of knowledge
that should be mastered by individuals within profession (Dooley, 2009).

Such progress in the discipline has also influenced the requirements on qualification
that organizations expect from their job applicants including fresh graduates. They
are demanded to have a broader range of both traditional and emerging logistics and
supply chain skills (Fawcett, Rutner, 2013). Concurrent logistics encompasses large
scope of processes for instance demand planning, procurements and supply planning,
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replenishment, production planning, organization of flows in production process, customer
order competition, warchousing, value added services, distribution, transportation etc.. So,
logistics is responsible for organization of major flows: physical, information, financial
and knowledge (Ayers, 2006).

Furthermore, logistic performance is a consequence of mutual harmonization of used
technology (transportation, manipulation, identification, data processing and sharing),
processes and people regarding customer needs and efficiency for the company. Therefore,
logistics and supply chain managers need a holistic, cross-functional understanding of
value-added systems (Davis and Spekman, 2003; Rossetti and Dooley, 2010). Importantly,
success on such marketplace requires broader range of traditional and emerging logistic
and supply chain skills (Fawcett, Rutner, 2014). However, current supply chain managers
are usually of different origin in terms of their previous experience before their entering
supply chain position e.g. IT, Procurement, Finance, Transportation etc. (Mangan and
Christopher, 2005).

Concerning above mentioned, logistics covers wide range of activities and need manual
workers, managers across all levels and specialist of different fields to meet customer
demand on today market. Thus, companies have to firstly organize continuous knowledge
management and also very carefully assess knowledge and capabilities of their new
applicants. Secondly, logistics education has to be well established across levels:
vocational level, bachelor level, master level and executive level. Nonetheless, this paper
is focused on tertiary education and so the paper concentrates mainly on bachelor and
master education program. Many universities have embedded supply chain management
into their curriculum across the world (Rutner and Fawcett (2005).

However, many are still struggling to redesign their curriculum to reflect logistics as cross
functional integration discipline and adhere to current job market demand (Wong, 2014).
There has to be close cooperation between universities and business (Van Hoek et al.,
2011).

One of the initiation that can mitigate the gap between logistics education supply and
demand is the logistics curriculum formulated by BestLog (The European Logistics Best
practice project). It is divided into nine areas: business functions, personal skills, scientific
basics and tools, general management skills, logistics operation, logistics planning,
logistics concept and tools, logistics support, specific areas of application (BestLog, 2007)
Detail content of competences are shown in table 1.
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Business functions

Scientific Basics and Tools

Personal Skills

Controlling / Cost Management
Financial Management

HR-Management

IT & Communication

Marketing

Project Management

Economics
Geography

Management Techniques and tools
Mathematics / Statistics

Organization Theory

Quantitative Modelling / Operations
Research

Intercultural Competence
Leadership
Languages: Chinese,
English, French, Russian,
Spanish
Presentation skills
Social Competence /
Team play

General Management Concepts

Logistics Operation

Logistics Concepts and
Tools

Change Management

Cooperation Management

Innovation Management

International Management

Knowledge Management
Quality Management
Risk Management
Service Management

Strategic Management

Inventory Management

Warehouse Management

Transport Management Road / Truck

cargo, Air Cargo, Rail Cargo, Ship /

Rivers/Sea Cargo, Intermodal Cargo
Packaging Management

Waste Management

Sourcing & Procurement Logistics
Management

Production Logistics Management

Distribution Logistics Management

Supply Chain
Management

Cooperation in Logistics
and SCM

Global / International /
Euro Logistics

e-Logistics
Operation Research in
Logistics
Simulation Tools in
Logistics
Transportation Economics
and Policy
Logistics Infrastructure
Economics and policy
Legislation, Law and
Contracts in Logistics
Logistics and Ecological
Environment

Logistics Support

Logistics Planning

Specific Areas of
application

Customs and Insurance

Logistics Controlling / Cost
Management

Logistics equipment / Engineering

Dangerous Goods Management

Logistics IT - Systems

Logistics / SCM Consulting
Marketing for Logistics Services

Logistics Safety & Security

Logistics Service Quality
Management

Telematics and Auto ID - Systems

Logistics / Supply Chain Strategy
Logistics Network Design
Tactical Scheduling / Forecasting

Operative Planning and Control

Trade / Retail Logistics
Industrial Logistics

Logistics Service Provider
Seaport / Inner Harbour
Logistics

Maritime Logistics

Airport logistics
City Logistics
health care / Hospital
Logistics
Food Logistics

Spare Parts Logistics
Passenger Logistics

Table 1: BestLog curriculum, (source: BestLog (2009))

ERIE 2016 255



The BestLog curriculum framework is used as a reference model in this research. It
is compared with contemporary structure and content of logistic and transport tertiary
education in the Czech Republic. The BestLog framework is well recognized in Europe
and represents business requirements on logistic education. The hereinafter method is
used to answer the research question: Is the Czech logistic and transport tertiary education
properly established?

Authors search the answer for this question based on the following propositions: there
are both comprehensive bachelor and master program and courses dedicated to logistic
and transport; programs are evenly distributed between bachelor and master program;
programs are evenly distributed among transport and logistics; logistic and transport
tertiary education is compliant with the BestLog reference model.

MATERIALS AND METHODS
Research description

The research question is answered by the following procedure. Firstly, authors analyse
logistics tertiary education by selection of tertiary education institutions that provide
some logistic or transport education regardless the specialization. Hence, all programs
and courses with transport or logistics in its name are covered. Authors set the list of
institutions based on the report of tertiary institutions published by Institute for Information
in Education (UIV, 2016). Then, selected tertiary institutions are analysed regarding
provision of comprehensive logistics and transport education program or individual
courses either in bachelor or master program. Next step is the content analysis made
among the selected tertiary institutions with provision of comprehensive logistic or/and
transport program. Empirical study of logistics programs and courses based on analyses
of publically available syllabi is provided with the outcomes about degrees, course and
program specialization of logistics and supply chain education (Wu, 2007). The criteria of
content analysis are formulated on the BestLog recommendations (see table 1). BestLog
is a widely recognized European consortium of universities and companies financed by
European Commission. BestLog objective is to identify best practices in Logistics and
provide their dissemination. Moreover, it analyses logistics job market and education.
Therefore, authors uses that as a reference model. BestLog is represented by members of
27 EU countries and some non-EU countries such as Switzerland, Norway, Russia and
Turkey.

Analysis of tertiary logistics education

There are 69 tertiary institutions registered in Institute for Information in Education (UIV,
2016) without consideration of different faculties in each institution. However, various
logistic and transport programs and courses could be provided at faculties of the one
institution. Therefore, authors recognize institutions on the level of faculties of which
there are 194 registered in Institute for Information in Education (UIV, 2016). The content
analysis is conducted based on the following procedure:

1. Is any logistic or transport education provided by a tertiary institution?

a) yes
b) no
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2. Is any logistic or transport education provided by a faculty?
a) yes
b) no
3. What is the form of the education?
a) Comprehensive program Bc/Msc
b) Individual course(s)
4. What is the main focus of the program?
a) Transport
b) Logistics
c¢) Transport and logistics
5. What are the courses of comprehensive programs focused on?
a) Business functions
b) Scientific basics and tools
¢) Personal skills
d) General Management Concept
e) Logistics Operation
f) Logistics Concepts
g) Logistics Support
h) Logistics Planning
1) Specific area of application
Programs and their courses” specialization is analysed based on syllabi being published on
web pages of university or faculty.

RESULTS AND DISCUSSION

Authors identify 22 tertiary institutions providing logistic or/and transport education in
the Czech Republic. Breaking it down to the faculty level, there are 32 faculties which
offer logistic or transport education. There is an offer of 15 bachelor programs and 19
master programs. Two faculties offer logistics and transport education on Bc level but not
on Msc level. In addition to that, 4 faculties offer logistic and transport education on Msc
but not on Bce level. Majority of faculties focus with their individual courses or programs
on transportation (19), minority on logistics (16) and only 7 are complex and contain both.
Content analysis is conducted by using abbreviation characterizing program focus. The
abbreviations are mentioned hereinafter. Comprehensive programs which have transport
and/or logistics in their name but with focus on construction of building or engineering of
vehicles or machinery used in transport or logistics are excluded. The reason is that their
focus is on engineering not transport or logistics itself. Thus, 37 comprehensive transport
and/or logistics programs are identified out of which 19 are of transport orientation, 10 of
logistics and 8 content both transport and logistics. Less than half of the program (15) are
technically oriented out of which 12 are of transport and 3 of logistics focus.

TS - technical university

NTS - non-technical university

Bc -bachelor program

Msc - master program

T - transport

L - logistics

TL - transport and logistics

TO - technically oriented program

NTO - non-technically oriented program
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Detail results of the content analysis is shown below by using BestLog logistic and
transport education reference model.

Business functions

Controlling/cost management - TS 1, NTS 1, Bc 0, Msc 2, T1,L 0, TL 1, TO 0, NTO 2
Financial management - TS 7, NTS 10, Bc 12, Msc 5, T8, L 7, TL 2, TO 1, NTO 16
HR management - TS 6, NTS 2, Bc 1, Msc 7, T4, L 1, TL 3, TO 3, NTO 5

IT and communication - TS 24, NTS 8, Bc 18, Msc 14, T 16, L9, TL 7, TO 12, NTO 20
Marketing - TS 6, NTS 6, Bc 10, Msc 2, T9, L2, TL 1, TO 3, NTO 9

Project management - TS 5, NTS 3, Bc 4, Msc 4, T3,L2, TL3, TO 1, NTO 7

Scientific basic tools

Economics - TS 5, NTS 8, B¢ 11, Msc 2, T 5, L 5, TL 3, TO 3, NTO 10

Geography - TS 6, NTS 2, Bc 8, Msc 0, T 6, L0, TL2, TO 3, NTO 5

Management techniques and tools - TS 14, NTS 9, B¢ 16, Msc 7, T 11, L7, TL 5, TO 5,
NTO 18

Mathematics / Statistics - TS 21, NTS 10, B¢ 16, Msc 15, T 15,L 10, TL 6, TO 11, NTO 20
Organization Theory — 0

Quantitative Modelling / Operations Research - TS 20, NTS 5, Bc 14, Msc 11, T 12, L 5,
TL 8, TO 10, NTO 15

Personal Skills

Intercultural competences - TS 0, NTS 2, Bc 1, Msc 1, T 2, L 0, TL 0, technically oriented
program 0, non-technically oriented program 2

Leadership - TS 0, NTS 1, Bc 0, Msc 1, T0,L 0, TL 1, TO 0, NTO 1

Languages — all

Presentation skills - TS 1, NTS 1, Bc 1, Msc 1, T2, L0, TL0, TO 1, NTO 1

Social Competence / Team play - TS 1, NTS 0, B¢ 0, Msc 1,T1,L0, TL0O, TO 1, NTO 1

General Management Concepts

Change management 0

Cooperation management 0

Innovation management - TS 0, NTS 1, B¢ 0, Msc 1, T0, L 1, TL 0, TO 0, NTO 1
International management — 0

Knowledge management — 0

Quality management - TS 7, NTS 2, Bc 4, Msc 5, T3, L 3, TL2, TO4,NTO 5
Risk management - TS 8, NTS 2, Bc 4, Msc 6, T 7, L2, TL 1, TO 3, NTO 7
Service management - TS 0, NTS 1, Bc 0, Msc 1, T0, L 0, TL 1, TO 0, NTO 1
Strategic management - TS 1, NTS 2, Bc 0, Msc 3, T1,L 0, TL2, TO 1, NTO 2

Logistics operation

Logistic operation - TS 9, NTS 6, Bc 12, Msc 3, T4, L 6, TL 5, TO 4, NTO 11

Inventory management - TS 1, NTS 1, B¢ 0, Msc 2, T0, L 0, TL 2, TO 0, NTO 2
Warehouse management - TS 2, NTS 1, B¢ 2, Msc 1, T0,L 1, TL2, TO 2, NTO 1
Transport Management Road/Truck cargo, Air Cargo, Rail Cargo, Ship/Rivers/Sea Cargo,
Intermodal Cargo - TS 16, NTS 5, Bc 14, Msc 7, T 14, logistics 1, TL 6, TO 8, NTO 13
Packaging Management - TS 1, NTS 3, Bc 2, Msc 2, T2,L 1, TL 1, TO 0, NTO 4

Waste Management — 0
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Sourcing & Procurement Logistics Management - TS 0, NTS 4, B¢ 1, Msc 3, T0, L 2, TL
2,TO 0,NTO 4

Production Logistics Management - TS 2, NTS 3, Bc 1, Msc 4, T 0, L 4, TL 1, TO 0,
NTO 5

Distribution Logistics Management - TS 1, NTS 2, Bc 1, Msc 2, T1,L 1, TL 1, TO 0,
NTO 3

Logistics Concepts and Tools

Supply Chain Management - TS 5, NTS 1, Bc 0, Msc 6, T2, L 3, TL 1, TO 2, NTO 4
Cooperation in Logistics and SCM — 0

Global / International / Euro Logistics - TS 3, NTS 1, B¢ 2, Msc 2, T 1, L 1, TL 2, TO 3,
NTO 1

e-Logistics — 0

Operation Research in Logistics - TS 14, NTS 2, Bc 11, Msc 5, T 7, L 3, TL 6, TO 5,
NTO 11

Simulation Tools in Logistics - TS 7, NTS 4, B¢ 5, Msc 6, T 3, L 5, TL 3, TO 4, NTO 7
Transportation Economics and Policy - TS 3, NTS 0, Bc 1, Msc 2, T1,L 0, TL2, TO 1,
NTO 2

Logistics Infrastructure Economics and policy - TS 5, NTS 2, Bc 4, Msc 3, T 5, L 0, TL
2, TO 4,NTO 2

Legislation, Law and Contracts in Logistics - TS 8, NTS 5, Bc 9, Msc 4, T 7, L 3, TL 3,
TO 1,NTO 12

Logistics and Ecological Environment - TS 10, NTS 6, B¢ 7, Msc 9, T 8, L 6, TL 2, TO
5,NTO 11

Logistics support - TS 3, NTS 0, Bc 2, Msc 1, T2, L 1, TL0, TO 2, NTO 1

Logistics Controlling / Cost Management - TS 1, NTS 0, Bc 0, Msc 1, T 1, L 0, TL 0, TO
0,NTO 1

Logistics equipment / Engineering — 0

Dangerous Goods Management - TS 0, NTS 1, B¢ 0, Msc 1, T0,L 0, TL 1, TO 0, NTO 1
Logistics IT — Systems - TS 7, NTS 1, B¢ 5, Msc 3, T7,L 0, TL 1, TO 5, NTO 3
Logistics / SCM Consulting — 0

Marketing for Logistics Services — 0

Logistics Safety & Security - TS 4, NTS 0, Bc 2, Msc 2, T2,L 2, TL 0, TO 2, NTO 2
Logistics Service Quality Management - TS 1, NTS 0, B¢ 0, Msc 1, T 1, L 0, TL 0, TO
1,NTO 0

Telematics and Auto ID — Systems - TS 5, NTS 1, Bc 4, Msc 2, T 5, L 0, TL 1, TO 4,
NTO 2

Logistics planning

Logistics / Supply Chain Strategy - TS 0, NTS 2, B¢ 0, Msc 2, T0,L 0, TL2, TO 0, NTO 2
Logistics Network Design - TS 3, NTS 1, B¢ 2, Msc 2, T3,L 0, TL 1, TO 1, NTO 3

Tactical Scheduling / Forecasting - TS 1, NTS 1, B¢ 0, Msc 2, T0, L 0, TL2, TO 0, NTO 2
Operative Planning and Control - TS 5, NTS 2, Bc 4, Msc 3, T 3, L 2, TL 2, TO 3, NTO 4
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Specific area of logistics

Trade / Retail Logistics - TS 1, NTS 0, Bc 0, Msc 1, T0,L 1, TL 0, TO 0, NTO 1
Industrial Logistics — 0

Logistics Service Provider - TS 1, NTS 2, Bc 1, Msc 2, T1,L 1, TL 1, TO 0, NTO 3
Seaport / Inner Harbour Logistics — 0

Maritime Logistics - TS 0, NTS 1, B¢ 0, Msc 1, T0,L 0, TL 1, TO 0, NTO 1
Airport logistics - TS 0, NTS 3, Bc 1, Msc 2, T2,L 0, TL 1, TO 0, NTO 3

City Logistics - TS 5, NTS 0, Bc 4, Msc 1, T1,L 1, TL 3, TO, NTO 3

Health care / Hospital Logistics — 0

Food Logistics — 0

Spare parts Logistics - 0

Passenger Logistics - TS 2, NTS 1, Be, Msc 2, T2, L 0, TL 1, TO 1, NTO 2

Authors summarize findings of their propositions in the table 2.

Proposition Result

There are comprehensive programs and courses

dedicated to logistics and/or transport yes 37)

Programs are evenly distributed between Bc and Msc

programs prevalence of Msc (20/17)

Programs are evenly distributed between logistics and

ransport prevalence of transport (21/16)

Programs are compliant with BestLog reference
model

poor coverage - spotted orientation

Table 2: Results (source: own source)

Aforementioned results confirm that Czech logistic and transport education lacks focus
on soft personal skills: leadership, presentation skills and intercultural competences.
Furthermore, business functions particularly: controlling, HR management and project
management are also commonly not part of the comprehensive transport and logistic
programs. Unlike to scientific basics which are frequently part of both logistics and
transport programs. In addition to that, general management concepts are not embedded
in the programs especially change management, cooperation management, international
management and knowledge management. Moreover, there is a short of courses dedicated
to logistic support such as logistic controlling, customs and insurance and dangerous
goods management. Additionally, specific areas of logistic and transport application e.g.
trade/retail logistics, industrial logistics, logistic service providers and maritime transport
are not sufficiently represented in the programs as well. The authors” findings show that
the logistic and transport tertiary education is already established in the Czech Republic
in terms of number of education program and courses. The study programs are provided
by 32 faculties, however, 15 out of 37 programs are of technical insular orientation.
Moreover, even non-technical programs don’t have full range coverage of all logistic and
transport areas that are demanded by business sector. These areas are for instance defined
by BestLog (BestLog, 2009). The outcomes of this research indicate that current logistic
and transport education program curriculums should be supplemented with soft skills
and alternative applications of logistics and transport. Authors are aware of the research
limitation, particularly those related with the web oriented research. Authors haven’t
realized interview with supervisors of the study programs to uncover differences between
program and course syllabi and the real content of the education. Furthermore, the content
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analysis of syllabise is not focused on insular transport or/and logistic courses but only
on those involved in comprehensive programs. Thus, elective courses might contain some
of the areas missing in the programs. Additionally, the BestLog framework is tailored
for European perspective as it was formulated on business and academic organizations
mainly across EU. Therefore, authors will organize semi structured interviews with HR
companies specializing in supplying production, trading and service companies with
logistic specialists and managers. Nonetheless, the output of research presented here
provide basic for further research.

CONCLUSION

Results gained by the content analysis of the transport or/and logistic programs at the
tertiary Czech institutions show that focus on traditional logistic and transport areas
still prevails. However, business complain about insufficient knowledge of soft skills
and complex view of today graduates. There are 37 university programs at 32 Faculties
specialised in logistics and transport and majority of them is focused on transportation.
Less than half of programs is of technical orientation. Nonetheless, there is significant
gap in soft managerial skills and cross functional orientation. Mathematics and operation
research courses are well represented within logistics and transport programs. Therefore,
it could be concluded that the logistics and transport programs are established in tertiary
education in the Czech Republic, however, they haven’t meet requirements defining by
BestLog and in the introduction part of this paper. The presented outcome can help outline
future necessary changes in logistic and transport curriculums to reinforce qualification of
supply chain labour either from logistics or transport. Authors are aware of the limitation
being specified in the result and discussion part. These limitations will be reduced by the
subsequent steps of the research.
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ABSTRACT

This article deals with international student mobility and its connections to economic
benefits. The data were obtained from an extensive questionnaire survey among
students from Europe (ESNsurvey). High willingness of students to relocate for work
was observed. A sample of students after returning from a study abroad (n = 11 916)
were significantly more willing to migrate when compared with a control group with
no mobility experience (n = 9 387). The length of a study abroad also proved to be an
important aspect, because students after a two-semester stay seem to be more willing to
migrate to work abroad compared to those after one semester. The estimated work abroad
locations of graduates were explored. Overall, students without a study abroad experience
show a greater tendency to stay after their studies in their home country and students with
a study abroad experience tend to subsequently migrate mainly within Europe.
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Erasmus Programme, international student mobility, migration, study abroad

INTRODUCTION

King and Ruiz-Gelices (2003) surveyed international students about the added value of
studying in a foreign country. The top positively assessed benefits were foreign language
improvement, overall personal development, knowledge and understanding of the host
country and the opportunity to gain new perspectives on their home country. Apart from
receiving a number of benefits during their stay, international students also give back some
“added value” to their host countries. This paper explores the willingness of students to
migrate abroad and the potential benefits of this migration from an economic perspective.
Different countries have a different approach to international student mobility. Anglophonic
countries such as the United Kingdom, United States or Australia represent popular study
abroad destinations already for many years and take advantage of their popularity by
requiring high tuition fees from international students. However, these countries have also
started to recognize the benefits for their home universities, businesses and economies
that rise from sending students abroad (Brooks and Waters, 2011: 2). Therefore, they
support exchange programmes and international partnerships between universities. On
the contrary, traditional sending countries like China and India are beginning to invest
in higher education institutions and to promote the quality of their domestic education
system with a clear aim to increase their attractiveness on the field of international
education. Overall, the number of international mobile students continues to rise, and
in 2012 it has reached the milestone of 4,5 million of international students in one year
(OECD, 2014: 342).

Within the European Union (EU), international student mobility has become a tool
for supporting the strategic objectives of Europe 2020 (European Commission, 2014).
Through mobility programmes, bilateral agreements and education policies, the EU aims
to foster its position as a centre of excellence in education and training and thus raise the
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number of highly skilled graduates within the EU labour market. Teichler (2009) described
how certain European measures like the Bologna Process were key for facilitating intra-
European mobility and enabled the development of internationalisation of European
higher education in Europe. Additionally, these measures aim to create a “European
Identity”, facilitate cross-cultural encounters and help in overcoming national stereotypes.
In this sense the benefits of international student mobility have a social, cultural, political
and also economic dimension.

Education policies play an important role in international student mobility, because they
are often connected with the economic objectives of the countries. Many of the policies
adopted among the EU countries in the past years supported international student migration
and facilitated the study and work abroad flows. However, even the fundamental EU right
to move freely around Europe in order to study or work might now be under a threat due
to the escalation of the situation after the terrorist attacks in Paris and Brussels during an
already tense immigration crisis. Policy makers shouldn’t neglect the added value that
international student mobility has for Europe and should not take a stricter path in the
evolution of policies regulating migration flows, which might affect international students.
University students represent a very mobile segment of our population. Apart from
migrating within their home countries (usually to bigger cities with universities), students
also migrate abroad to either pursue a part of their studies in a different country (called
credit or temporary mobility) or to obtain a full degree from a foreign university (called
degree mobility). The study abroad experience frequently triggers subsequent migration
to work abroad. University graduates who were educated in an international setting and
who learned skills that allow them to communicate across cultures and languages are
an important asset of the European labour market. They are more prone to become part
of a labour force that makes the labour market flexible. Wiers-Jenssen (2008) state that
mobile students search for and gain work abroad more often than non-mobile students, and
add that mobile students also tend to choose jobs with a more international content. King
and Ruiz-Gelices (2003) compared students with a year abroad experience and students
without any mobility experience and recognize that having a previous study abroad
experience allows a person to better envisage working abroad in the future. In this sense,
a study year in a different country can be regarded as a stepping-stone for a career abroad.
Parey and Waldinger (2010) confirmed this relationship by finding a causal effect between
studying abroad via the Erasmus programme and subsequent international labour market
mobility. This study proved that studying abroad increases an individual’s probability of
working in a foreign country by about 15 percentage points.

It is very difficult to quantify the economic costs and benefits of international students
in Europe, because of the diverse approach of EU member states. Host countries spend
finances on providing places to study for international students. Tuition fees paid by
international students can cover these costs. However, the size of tuition fees largely
differs among EU member states and also among students coming from different countries
(non-EU citizens tend to pay more) (Miinch and Hoch, 2013).

International students also spend money on their accommodation, living expenses, and
leisure and travel activities, which positively affect a host country’s economy and can be
transferred to the macro level as income taxes from newly created jobs.

There is limited information available on participation of international students in
the labour market of their host country during their stay. They mainly work in low-
skilled sectors and only as a way of gaining additional income (European Migration
Network, 2013). After students graduate and begin working full-time, the economic
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impact obviously becomes larger and the host countries benefit from direct taxation of
the graduates income and from social insurance contributions. However, whether the
graduates remain working in the host country is subject to migration policies and to the
country of origin of the international student. Citizens of the EU can benefit from the
basic economic freedom to move freely around Europe in order to study or work. This is
vital for the EU labour market, because it allows the EU to stay competitive with other
popular study/work abroad destinations such as USA, Canada or Australia. Students as
third-country nationals (non-EU citizens) are in a more complicated situation. Although
the principle directive is to allow access to study/work, the conditions to work abroad for
third-country nationals substantially differ between the member states (Council Directive
2004/114/EC, 2004) making it even more difficult to quantify the income taxes and social
security contributions from mobile students on a European scale. Despite the variability
of study tuition fees, living costs, work-permits, education policies or visa issues within
Europe, the aggregate effect of international student mobility on host countries is positive
(Miinch and Hoch, 2013).

Generally, data regarding mobility students apply to so called degree students, who study
in order to obtain a full degree at the host university, because these data are relatively
accessible through traditional graduate surveys. There is not much information about the
effect of credit mobility on students’ decisions regarding subsequent migration to work
abroad.

This article is based on data from a student research called ESNsurvey 2016 and aims
to determine the role of shorter student mobility (i.e. credit or temporary mobility) in
affecting students’ willingness to migrate abroad for work. It also explores students
potential future work destinations while taking into account whether they have a study
abroad experience or not.

MATERIALS AND METHODS
Data collection

The data used in this article were collected through an online questionnaire entitled
“ESNsurvey 2016 Questionnaire” placed at www.esn.org/esnsurvey/2016. This link was
distributed through local associations of the largest student network in Europe - Erasmus
Student Network (ESN). Its approximately 500 branches located at different universities
around Europe shared the link to the questionnaire among students. Thanks to cooperation
with the European Commission and other institutional partners in the field of higher
education, the questionnaire reached even to universities outside the ESN network. The
way of administration and distribution of this questionnaire does not allow calculating the
return rate. The data collection period lasted from 16" of October 2015 to 8" of January
2016.

ESNsurvey is the largest European research project carried out solely by volunteers. The
project has been running since 2005 every year with a different topic. This year is already
the 11" edition and the research topic is “International-friendliness of universities”.
A publication with the findings is released every year (named ESNsurvey Report). The
author of this article is the research coordinator for the 2016 edition. The position involves
preparing the research design and creating the questionnaire, it allows the coordinator to
use the data collected for own publishing and academic purposes.

Two questionnaires were designed to target two main groups of students; 1) students
who have completed a short-term study abroad (one to two semesters), and 2) students
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who have no experience with a study or work stay abroad. The main questionnaire for
homecoming students contained 65 questions, and was filled in by 11,916 students. The
second questionnaire for local students contained 29 questions and was completed by
9,387 students. Although a large part of the questions of the two questionnaires varied,
many were designed for comparison. This article will deal with the corresponding parts,
which are a) demographic variables (gender, age, country of origin, field of study, the
perceived level of family income and level of education) and b) migration variables (length
of study abroad, the perceived willingness to work abroad and the estimated location of
work after completing their studies). The migration variables explore the likelihood of
first or subsequent migration (depending on the group).

Characteristics of the sample

Table 1 divides the total number of respondents (n = 21,303) by not/having completed
a study abroad. The predominance of female respondents corresponds to a general trend
in social science research when using the questionnaire method. The similarity in sample
size, average age and level of education support the comparability of these two groups of
respondents. 95% of respondents come from countries of the European Economic Area.

Students WITH a study Students WITHOUT
abroad experience a study abroad experience
Number of respondents (n) 11,916 (56%) 9,387 (44%)
Gender ratio female:male 66:33 67:33
Average age 23 years 22 years
Education ratio: Bachlor:Master 74:26 78:22
Source: Own calculations of ESNsurvey2016 data

Table 1: Sample characteristics
Data analysis

A statistical analysis will verify if homecoming students are more willing to migrate
abroad than students without a study abroad experience. The sample of students with
no study abroad experiences will, therefore, be used as a control group. Whether there
is a difference in the willingness to move abroad for work between students with and
students without a study abroad experience will be tested by using statistical tests with
help of the SPSS software. The Chi-square test will be used to reject the null hypothesis
that there is no such difference. Whether the length of the study abroad period has an effect
on the willingness to move abroad will be tested by a two independent samples #-test.
Subsequently, descriptive statistics will be used to describe students’ estimated location/
destination of work after completion of their studies. The results will be interpreted in the
context of student mobility in Europe.

RESULTS

Table 2 shows that both groups of participants in this study respond very positively to
the question: “Would you be willing to migrate abroad for work / in order to pursue
your career?’” Nevertheless, students with an abroad experience seem more convinced.
The Chi-square test rejected the null hypothesis that there is no statistically significant
difference in the willingness or unwillingness to move abroad for work among students
with an experience and students without an experience of studying abroad. The null
hypothesis was rejected on the level of significance less than 0.0005. This means that there
is a statistically significant relationship between having a study abroad experience and the
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being more willing to migrate abroad for work. The strength of this relationship was
measured by Phi at 0.11, which corresponds to a small to moderate strength. A previous
study abroad experience thus has a small to moderate influence on the willingness to work
abroad after graduation.

Question:
“Would you be willing to migrate abroad for work / in Yes No
order to pursue your career?”
Students WITH a study abroad experience. 11 124 (93%) 792 (7%)
Students WITHOUT a study abroad experience 8103 (86%) 1284 (14%)

Source: Own calculations of ESNsurvey2016 data

Table 2: Willingness to migrate abroad for work

In the next step of the analysis, the length of a study abroad was divided into one and two
semesters. A t-test for two independent samples was applied. This test rejected the null
hypothesis that there is no difference in the willingness or unwillingness to move abroad
to work among the students who were abroad one or two semesters. For #(11,124) =4.324
the p-value was less than 0.0005. Students with a longer experience from abroad tend to
be more willing to subsequently migrate to work abroad.

The results on estimated work location show an interesting pattern. Students answered the
question: “Where do you think you will work after your studies?” Students who returned
from abroad were given an additional option b) “In the country where I studied abroad”.
Table 3 shows the distribution of selected options by groups and Graph 1 displays
percentage comparisons. It is important to mention that students could select multiple
answers for this multiple-choice question. Hence the figures don’t show the actual
number of students, but the frequency of that choice being selected, in other words, what
percentage of the total number of the group (WITH or WITHOUT) selected the option.
The group of students with an experience from abroad indicated Europe as the most
expected work destination after their studies. Additionally, every fourth student
with a study abroad experience expects to work in his/her study-abroad-country after
graduation. In contrast, for students without a study abroad experience, the most common
answer was they would remain in their home country. However, it is quite evident that
none of the groups exclude the idea to migrate for work abroad after graduation.

O o nm ?()f:r‘lthe OTwill | d)Twil
“Where do you think homey whe?c':y move move e) I’'m not
you will work after your . somewhere | outside of sure yet
. S country I studied X
studies? abroad in Europe Europe
Students WITH a study 4191 3040 6263 2883 3466
abroad experience (35%) (26%) (53%) (24%) (29%)
Students WITHOUT 4009 - 3937 2979 2477
a study abroad experience (43%) (42%) (32%) (26%)
Source: Own calculations of ESNsurvey2016 data

Table 3: Estimated location of work after graduation
Since many students selected multiple choices as their answer, the data was in a further
analysis limited to respondents who selected only one option, in hope of selecting rather
convinced students. This step revealed that only 6% of students with a study abroad
experience selected solely the country of their study abroad as their expected future
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location of work. Other results were more or less in line with the overall results; 20%
of students without the experience compared with 13% of students with the experience
would remain in their home country after graduation. Homecoming students tend to
choose the option of migrating elsewhere in Europe slightly more often (18%) than non-
mobile students (15%).

DiscussioN

As in other studies related to cross-border mobility of students (eg. King and Ruiz-Gelices,
2003, Parey and Waldiger, 2010, Wiers-Jenssen, 2008), students are generally very mobile
and open to the idea to move abroad to work. However, students with a study abroad
experience prove to be more prepared and more susceptible to subsequent migration. This
research has supported these claims and, thanks to a control sample of non-mobile students,
more or less verified that even short-term student mobility can stimulate the willingness
to migrate abroad. Even for short-term student mobility, the difference between one and
two semesters abroad seems significant. Students with a longer experience from abroad
demonstrate to be more willing to migrate.

According to King and Ruiz-Gelices (2003) students with a year long study abroad
experience are almost twice as prone to migrate abroad and three times as prone to settle
abroad than students without a study abroad experience. Homecoming students applied
for a job abroad more often and more than half of those who applied did so in the country
where they studied abroad. Therefore, the findings of this study might be a little surprising,
because only 26% of students in the researched sample indicated that they would return
to the country of their study exchange after graduation. However, King and Ruiz-Gelices
(2003) worked with data from students who have studied a whole programme abroad
and received a diploma of the visiting university. These degree students have, therefore,
studied abroad longer than our sample of credit students, which rather confirms the
positive effect of a longer study period abroad, which leads to a higher willingness to
move abroad to work.

Contrary to the findings of King and Ruiz-Gelices (2003), the current sample didn’t show
a strong tendency to return to their study-abroad-country after completing their studies.
Only one out of four students included this possibility among their reply and only 6% of
them chose this option exclusively. Europe was the most commonly chosen option for
expected labour migration. A longer mobility period generally leads to creating stronger
ties with the host country, as successful interaction with host students comes with time
(Volet and Jones, 2012). Therefore, credit mobility students might not be as attached to
the study-abroad-country as degree students, making them willing to migrate in the future,
but not necessarily linked to country of their previous experience.

CONCLUSION

The article aimed to explore the role of a short-term study abroad experience in
students’ decision to migrate abroad for work and in their expected work destinations.
The connection of international student mobility and economic benefits as well as the
relationship between studying abroad and subsequent work abroad migration were
clarified by a review of previous research in the field of international student mobility.
This research paper revealed a remarkable willingness of students to move abroad to
work. As expected, students with a previous experience of studying abroad are more prone
to such migration. Contrary to other research in this area, the focus was on credit mobility,
which proved that not only the experience itself, but also the length of the experience
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plays an important role. Students who have spent two semesters abroad seem to be more
willing to migrate to work abroad than students with just a one-semester long experience.
In this sense even credit mobility, a relatively short period abroad, can serve as a tool for
increasing subsequent labour market mobility. Specific economic benefits stemming from
such migration differ among the EU member states due to the variability of approaches
to migration.

The estimated locations of work after graduation seem to be a rather hypothetical
indicator, since students often indicated more than one possibility. This suggests that
they are considering migrating abroad for work, but they don’t have a clearly chosen
destination. Still, it can be stated that students without a study abroad experience have
a greater tendency to remain in their home country after their studies and that students
with a study abroad experience tend to subsequently migrate within Europe. Apparently,
supporting student mobility programmes inside a particular region should lead to greater
labour market mobility inside that region. Although cross-border student mobility
programmes (the most common one in Europe being the Erasmus+) can be considered as
a tool for creating a mobile workforce in Europe, it is not a rule that student’s would prefer
their study-abroad-country as their subsequent work abroad destination.

One could argue about the representativeness of the sample, on the one hand the
questionnaire was distributed through a network of students interested in cross-border
cooperation and in the topic of international students. On the other hand, a large amount
of data that allow interpreting the results on a European scale was successfully collected.
The concept of student mobility flows would definitely deserve more attention of
researchers. A number of economic factors can influence the decision students’ make about
whether or not to move abroad for work. Due to the diverse approaches, the economic
aspects could be studied on a bilateral basis (from country of origin to destination of
studies) and here the role of scholarships (by size), cost of living in the host country,
student’s family income or geographic distance of the two locations could be explored to
determine their role in the migration flow. Nevertheless, student mobility flows activate
a number of chain effects, which go beyond the economic dimension and which occur on
different levels. A high quality mobility experience should enable individuals to acquire
intercultural competences, institutions to benefit from the culturally diverse environment
and the society to be enriched through mutual understanding and social cohesion.
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ABSTRACT

In the past years, the issue of financial literacy has become an integral part of teaching at
primary and secondary schools. For achieving of an appropriate level of financial literacy
it is necessary to acquire the relevant knowledge and skills that can be improved by means
of appropriately selected teaching methods. One of the methods is project learning. The
article familiarizes the readers with the results of research including the implementation
of project learning focused on the improvement of knowledge in one field of financial
literacy, i.e. in the field of loan products. Data for research was obtained using two
didactic tests, before and after the project, which were rated by the rules listed in the
article. Results indicate that project learning has a positive effect on financial literacy.

KEYWORDS

Computer aided teaching, financial literacy, loan products, project learning

INTRODUCTION

Since the 1990s, when the financial market in the Czech Republic changed considerably,
a number of households have gradually been facing problems with their debts, which has
negatively affected our society and economic development. A considerable part of the
population succumbs to the temptation to raise a loan by means of which it is possible to
get a lot of money very easily. However, as indicated by the results of research carried out
for the Ministry of Finance by the company STEM/MARK (2010), most of these people
are not aware of the considerable hazards involved with this ,,expensive,, money. Due to
aggressive marketing, these households rapidly increase debt. The total estimated sum
borrowed by them from companies offering “hazardous loans* amounts to up to CZK 30
billion of an aggregate borrowed amount of CZK 310 billion.

One of the preventative instruments in the struggle against the growing debt of the
households is the financial education of people of all age groups to assist them in assuming
responsibility for the financial security of themselves and their families. In the last years,
the schools have been paying increased attention to financial literacy. The failure of our
secondary school pupils to solve complex inter-subject tasks (this category can also
include tasks in the field of financial literacy) in particular results from their inability
to apply acquired knowledge in practice. Thus, they justifiably consider mathematics
the science out of touch with life. The main goal of teaching has been increasing to get
students to pass the tests. As indicated in the paper by Hejny and Kufina (2009), such
formally ”mastered” mathematics is inapplicable and it does not completely develop the
cognitive abilities and mechanical memory of the pupils.

One of the possible alternatives is a research-oriented teaching based on the pupil’s
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discovery process itself, the initiator and supporter being the teacher, but this is a time-
consuming intellectual process. However, if the process is properly designed and efficiently
implemented in practice, it can contribute to the personal and cognitive development of
the pupil as well as the teacher.

This article proposes and verifies one of the possible forms of financial literacy teaching
implementation at secondary schools by means of project preparation. The teaching is
based on the requirements drafted in the document “Financial literacy standards* (2012)
that define the target state of financial literacy level for secondary education as well as
on the methodical recommendations of the Research Institute of Education in Prague as
stated in the paper written by Hesova (2012).

Interdisciplinary and inter-subject relations and financial literacy

The basic curriculum documents of the Czech educational system at the state level
are framework educational programmes for particular degrees and types of schools
(primary schools, grammar schools, trade school etc.) that specify the requirements for
education as stated in the National Educational Programme (White Book) (Ministry of
Education, Youth and Sports of the Czech Republic, 2001). These framework educational
programmes define binding frameworks for particular stages of school education by
determining binding educational content, i.e. expected outputs and subject matters. The
framework educational programmes do not specify particular subjects. They only use the
categories as the field of education and the branch of education. Sometimes the branch
of education is identical to the field of education (e.g. Mathematics and its application or
Human and the world of labour are fields of education as well as branches of education)
and at other times the field of education is divided into multiple branches (e.g. the field
of education Human and nature consists of branches of Physics, Chemistry, Biology,
Geography and Geology). In addition, the school educational programmes can integrate
particular spheres, complexes and topics of various educational branches from the
framework educational programmes into particular subjects or groups of subjects in order
to support interdisciplinary, possibly inter-subject relations as much as possible (Research
Institute of Education, 2007: 12). One of the topics of these relations is the topic of
financial literacy which forms the links between the branches of education Mathematics
and its application, Human and society, Human and the world of labour and Computer
science and information and communication technologies that are also reflected in the
school educational programmes concerning the relations between appropriate subjects. In
studying of the school educational programmes of various schools we encounter various
approaches to defining the subjects constituting the school teaching plan.

Research examination executed by one of the authors of this article, whose results can
be found in the paper written by Kazda (2013), has detected that the subject matter
concerning financial education at most secondary schools is still divided into the subjects
Mathematics, Essentials of Social Sciences (Civics) and Economics. A fourth of the
schools teach the subject matter concerning financial literacy standards as a separate
subject. The project referred to in the article was verified at the school where financial
literacy is not implemented as a separate subject. Thus this is a possible alternative, by
means of which the subject matter required can be made accessible to the pupils.

MATERIALS AND METHODS

The main research goal was the evaluation of project learning efficiency in the
familiarization of secondary school pupils with the issue of loan products. For this
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purpose, a didactic test was used in order to detect the level of knowledge of the pupils
in this field. The pupils were subject to the didactic test at the beginning and at the end of
project learning.

Before commencement of the project, the pupils were subject to a didactic test that
included 10 questions concerning the issue of loan products; 8 questions were of an open
nature and 2 questions were of a closed nature (the possibility of choice from pre-set
answers). The purpose of the test specification was to detect the initial knowledge of the
pupils. In addition, didactic test was used for final analysis of project learning efficiency.
The didactic test specification can be found in Annex 1 to this article.

The test was followed by an introductory lesson where the pupils were familiarized
with project learning, its specification and goals. In addition, the pupils were in brief
familiarized with the issue of loan products. This initial information was to be helpful for
the prompt orientation of the pupils, in particular in the first stages of project learning.

Research goal

The research question, asked by the authors of the article, was as follows: Can project
learning contribute to the acquisition of knowledge and skills in the field of loan products?

Sample to be examined

Project learning was executed at one type of secondary school, i.e. grammar school, with
the total participation of 49 pupils of the 1 and 2™ class.

Project

The project topic was focused on loan products and specified as follows:

“Detection of the most advantageous loan that will provide the funds for the purchase of
a selected product (goods or service) chosen by the pupils

The project was implemented in the form of a long-term project, lasting two months and
divided into particular stages. Duration of the stages of project learning corresponded with
their intensity. Within project learning implementation, the pupils worked in groups. The
pupils were allowed to form groups (teams) from different classes (1* class and 2™ class).
21 teams were formed, i.e. 3 four-member teams, 7 three-member teams, 5 two-member
teams and 6 pupils worked separately. One pair consisted of the pupils from different
classes. The others preferred the work in class teams. The project integrated the branches
of education Mathematics and its application, Human and society, Human and the world
of labour, Computer science and information and communication technologies according
to the framework educational programme and appropriate subjects according to a specific
school educational programme. In the past years, information and communication
technologies have become an integral part of the teaching process, as stated e.g. in the
papers by Binterova and Tlusty (2013) or Hasek and Petraskova (2014).

For project learning implementation, the following methodical procedure was selected:
goal determination, solution plan preparation, plan implementation, executed project
evaluation.

Project goal
The main project goal “Loan products “ was to enable the pupils to familiarize themselves
better with the issue in question. In concrete terms, they were to learn to compare the loan

offers of banking and nonbanking institutions and to select the most advantageous option
to them in a specific situation. At the same time, the pupils were to be aware of the risks
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related to the loans and to learn to recognize warning indications of hazardous loans. They
were to verify the information acquired by means of reliable sources.

Solution plan preparation (by means of brainstorming)

By means of the brainstorming method, particular issues of the project solution plan were
drafted:
e Detection of the types of loans used for procurement of goods.
e Detection, what entity can lend us the funds for procurement of consumer goods
or real estate.
e  Detection of the conditions offered by particular entities. A visit to the entities
and verification of the information acquired, if possible.
e  Comparison of the products offered. Evaluation of their pros and cons.
e  Selection of a loan product with regard to particular needs and justification of
the choice.
e  Processing, presentation and justification of the information acquired.

Executed project evaluation

The project learning evaluation was based on the results of the didactic test, the monitoring
of continuous work of particular teams, the final presentations of the pupils and an online
questionnaire related to project learning specification and implementation. Total executed
project evaluation is stated in the paper by Pech et al. (2015). This article is only focused
on project learning evaluation based on the didactic test.
The data was processed by software R. For testing of statistical significance of “knowledge
shift”, so-called marginal homogeneity test has been used that was designed by Stuart
(1955) and Maxwell (1970).
The hypotheses:
H,: The results of the didactic test do not dependent on the fact whether the test was
assigned at the beginning of project learning or at the end of project learning.

against

HI'. “H().

RESULTS

In order to verify alternative hypothesis, the test results were rated according to the rules
as follows:

*  Question 1: for each stated characteristic of the consumer loan, the pupil gained
1 point, maximum 4 points. The pupil gained 4 points if he/she stated 4 and more
characteristics.

* Question 2: unjustified correct answer — 1 point, justified correct answer - 2 points.

* Question 3: for each stated charge related to the consumer loan, the pupil gained
1 point, maximum 4 points. The pupil gained 4 points if he/she stated 4 and more
charges.

*  Question 4: unjustified correct answer — 1 point, justified correct answer - 2 points.

* Question 5: for each stated unfair practice of the consumer loan market, the pupil
gained 1 point, maximum 4 points. The pupil gained 4 points if he/she stated 4 and
more unfair practices.

*  Question 6: instalment sale definition — 1 point, instalment sale characteristic - 1
point.

* Question 7: for the stating of one potential hazard in the use of credit card, the pupil
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gained 1 point, maximum 4 points. The pupil gained 4 points if he/she stated 4 and
more hazards.

*  Question 8: for the stating of one possibility of how to raise a nonbank loan, the
pupil gained 1 point, maximum 4 points. The pupil gained 4 points if he/she stated 4
and more possibilities. For the stating of one drawback of a nonbank loan, the pupil
gained 1 point, maximum 4 points. The pupil gained 4 points if he/she stated 4 and
more drawbacks.

*  Question 9: for the stating of one conformity, one possible difference between
a conventional mortgage and an American mortgage, the pupil gained 1 point,
maximum 4 points. The pupil gained 4 points if he/she stated 4 and more
conformities, possible differences.

*  Question 10: for the drafting of one rule, the pupil gained 1 point, maximum 4
points. The pupil gained 4 points if he/she stated 4 and more rules.

In the didactic test, the pupil could gain a maximum number of 38 points.

For Stuart test, four categories were selected:

Category 1: the pupil gained points within the range 0 — 8.

Category 2: the pupil gained points within the range 9 — 17.

Category 3: the pupil gained points within the range 18 — 26.

Category 4: the pupil gained points within the range 27 — 38.

To verify the null-hypothesis, the Stuart test was used according to the methodology
described in the paper by Andél, J. (1985). The results are stated in Tab. 1.

Category After
1(0-8) |2(9—-17) |3 (18—-26) | 4 (27 -38) sum
1(0-8) 1 20 19 2 42
2(9-17) 0 2 1 7
Before 3 (18-26) 0 0 0 0 0
4(27-38) 0 0 0 0 0
sum 1 22 23 3 49
7 =45,687, p = 0,0000

Table 1: Table changes (source: own calculation)

As p—value is 0.00000, i.e. it is less than 0.05, we rejected the null-hypothesis at the 0.05
significance level. In other words, there was a statistically significant knowledge shift in
the field of loan products.

DiscussiOoN

After the completion of the first test (the test specified before commencement of the
project), the pupils were subject to a controlled interview. At the beginning of the project,
most pupils did not know the basic terms concerning loan products. Some pupils stated
that they had encountered the terms thanks to mass media advertising but they could not
explain them. A number of pupils pointed out the necessity of knowing this information as
they were aware that they would surely need it in the future. At the same time, the pupils
in a class started to discuss spontaneously the necessary and unnecessary knowledge
learnt at school. Thus, this didactic test also became a motivational tool of the project.
Already at this stage some pupils demanded correct answers that, however, at this stage
were not provided and the pupils had to acquire the necessary information by means of
their work on the project. The interviews revealed in the fact that three pupils had already
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encountered financial literacy teaching in primary school, which also became evident
in the didactic test but they were not able to apply the knowledge. Most of them stated that
nobody had spoken with them about the loans and their latent hazards. The pupils stated
that they had heard snippets of information from their acquaintances, family members
and mass media.
In the didactic test specified at the beginning of project learning (in figure 1 marked
”Before®), most pupils answered as follows: I do not know, I do not understand, I do not
know the term specified. However, if we compare frequencies of these types of answers
with the results of the test specified at end of project learning (in chart 1 marked “After®),
we can detect that at the end of project learning these answers were considerably fewer.
After completion of the 2" test, the pupils were again subject to a controlled interview.
Based on the controlled interview and the results of the didactic test at the end of project
learning, the following findings were made:
1. The pupil remembers the terms with which he/she has worked during project
learning most frequently.
2. The pupil forgets the formally provided information with which he/she does not
work.
3. Project learning can motivate the pupil to a more thorough understanding of the
term or effect.
4. Thanks to project learning, the pupil has gained a more rational insight into the issue
of loan products.
5. During project learning, the pupil has become familiarized in more detail with the
conditions and risks of loan products.

Number of answers - I do not know, I do not understand, the answer is not
stated
L T T R ——
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Figure 1: Frequencies of answers: I do not know, I do not understand, the answer is not stated
(source: own calculation)

The above-mentioned results correspond with Valenta’s statement (1993) claiming that

project learning will give pupil the experience needed for everyday life, if its topic and

content are close to daily life and usable as common practice.

CONCLUSION

Within project learning implementation, the pupil improves the skill of working without
the teacher’s assistance. The pupil learns to organize his/her work by preparation of
a time schedule according to needs and upon agreement with the other members of his/
her work group. In addition, the pupil himself/herself searches for efficient strategies
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resulting in a solution to the problem. The pupil detects multiple possible options and
thus he/she acquires the applicable skills in practice. In project learning, the pupil utilizes
acquired knowledge and skills in the work together with information and communication
technologies; this mainly pertains to the skills to utilize the technologies for the collection
of necessary information, its analysis and critical evaluation. The authors of this article
have come to the conclusion that within project learning the pupils and their teachers not
only acquire required knowledge on a selected issue, but they also acquire other valuable
experience applicable in their further studies and jobs. Thus project learning surely
complies with the concept of research-oriented teaching.
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APPENDIX 1 — DIDACTIC TEST

1.

2.

10.

278

State the most commonly used characteristics of consumer loans based on which the
consumer loans can be compared.

Select and justify the most advantageous loan to the client from the following

— Loan A with interest rate 8.9 % p.a.

— Loan B with interest rate 8.9 % p.m.

State examples of the charges that are usually related to a consumer loan.

The values of the annual percentage rate /APR/ indicator and interest rates are stated
in the percentage. By means of an inequality sign, compare both values and justify
your decision.

State other unfair practices on the consumer loan market which we could encounter.
What do you imagine by an instalment sale? (State brief characteristics).

Presently, one of the favourite tools for a prompt loan is a credit card. State its latent
potential hazards.

What further possibilities are there to raise prompt funds other than from banking
institutions? State latent drawbacks of these loans.

State similarities and differences between a conventional mortgage and an American
mortgage.

Try to draft the rules to be followed in order to prevent very unpleasant situations
resulting from some loans.
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ABSTRACT

The paper contains an analysis of the differences of number of points in the test in
mathematics between test variants, which were used in the entrance examinations at the
Faculty of Business Administration at University of Economics in Prague in 2015. The
differences may arise due to the varying difficulty of variants for students, but also because
of the different level of knowledge of students who write these variants. This problem we
shall study in present paper. The aim of this paper is to study dependence of the results of
entrance examinations in mathematics on test variants. The results obtained will be used
for further improvement of the admission process at University of Economics.
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Entrance examinations, test variants, mathematics, statistical methods

INTRODUCTION

Students of the Faculty of Business Administration are accepted to study on the basis of
tests in mathematics and language tests. The math tests are prepared by the Department
of Mathematics of the Faculty of Informatics and Statistics. These tests are the multiple
choice question tests (Klifa, 2012), (Zhao, 2006), (Klifa, 2013), (Premadasa, 1993),
(Klufa, 2015b). The tests in mathematics have 10 questions for 5 points and 5 questions for
10 points, i.e. 100 points total. Questions are independent. Each question has 5 answers,
one answer is correct, wrong answer is not penalized. The number of points in the test
in mathematics can be: 0, 5, 10, 15, 20, 25, 30, 35, 40, 45,...,90, 95, 100. Test variants in
mathematics are generated from a database created by the Department of Mathematics.
This database is divided into groups, e.g. goniometric equations, sequences etc. From the
selected groups is generated a question. Finally, the generated variants are chosen which
are used for entrance examinations. The effort is to choose variants, which are equally
difficult for students.

The aim of this paper is to analyse the differences of number of points in the test in
mathematics between test variants, which were used in the entrance examinations at the
Faculty of Business Administration in 2015. Similar problems are solved in Brozova
and Rydval (2013), Hruby (2013), Kasptikova (2012), Mosna (2013), Klifa (2015¢),
Kubanova and Linda (2012), Coufal and Tobisek (2015), Otavova and Sykorova (2014).
The differences may arise due to the varying difficulty of variants, but also because of
the different level of knowledge of students who write these variants. This problem we
shall study in present paper. The results obtained will be used to further improve of the
preparation of test variants in 2016.

MATERIAL AND METHODS

The analysed data are the results of the entrance examinations of 1514 students in
mathematics at the Faculty of Business Administration in 2015. Six test variants, denoted
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A0, A8, A9, B0, B4, B6, were used for the entrance examinations in mathematics at the
Faculty of Business Administration in 2015, other test variants were not used at this
faculty.

On the other hand, the Department of Mathematics organizes preparatory courses for
entrance examinations in mathematics. The results of one randomly selected parallel class
(17 students) of these courses in 2016 will be analysed in this paper as well.

For study the differences of number of points in the test in mathematics between 2 test
variants we shall use paired t test. Statistic # is

tzsi\/;, (1)

where d; =x,—y;, and x,,, is number of points in the test in mathematics of a student
i in Ist and 2nd test variant, d is average of values d,, s, is standard deviation, n is
sample size (n=17). When

[t]>1,(n=1), 2

where 7, (n—1) is critical value of student t distribution with (7—1) degrees of freedom,
the hypothesis “mean number of points in 2 test variants is the same” is rejected at

significance level a.
For comparison of 6 test variants at the Faculty of Business Administration in 2015 we
shall use ANOVA and Scheffé‘s method. We shall verify the validity of the null hypothesis:
mean number of points in test variants A0, A8, A9, B0, B4, B6 is the same. When the test
statistic (Rao, 1973)

F>F,(s—1,n-s), 3)
where F (s —1,n—s) is critical value of Fischer-Snedecor distribution with (s —1)and

(n—s) degrees of freedom, the hypothesis is rejected at significance level a. In our case

is s =6 (number of variants) and n=1514 (sample size for ANOVA).

RESULTS AND DISCUSSION
Differences between the test variants

Now we shall compare distributions of number of points in the test in mathematics in test
variants A0, A8, A9, B0, B4, B6 - see Fig.1 and Tab. 1.
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Fig. 1: Distribution of number of points in test in mathematics in 2015 — test variants A0, A8,
A9, B0, B4, B6 (histogram) (source: own calculation)

Test variant Frequency n, Average number of points Variance
A0 317 59.23 543.94
A8 114 64.17 540.23
A9 318 54.61 559.70
B0 327 52.54 584.03
B4 113 47.92 544.97
B6 325 57.31 462.71

Tab. 1: Distribution of number of points in test — test variants A0, A8, A9, B0, B4, B6 (source:
own calculation)

We shall test null hypothesis “the differences between average number of points in test

variants A0, A8, A9, B0, B4, B6 in Tab. 1 are not statistically significant”.

To verify the validity of the hypothesis we use ANOVA. In the first step we verify
assumption of this method by Bartlett’s test. The hypothesis “variance of number of points
in test variants A0, A8, A9, B0, B4, B6 is the same” is not rejected at 1% significance
level, assumption of ANOVA can be considered to have been met.

Source of Sum of Degrees of . .
variability Squares fridom gt g LS e
Test variants 23365.02 5 4673.00 8.68 3.99E-08 2.22
Rezidual 811706.13 1508 538.27
Sum 835071.15 1513

Tab. 2: Results of ANOVA (source: own calculation)
Results of ANOVA we got with MS Excel (Marek, 2013) — see Tab. 2. Since
F=8.68>222,

the null hypothesis is rejected at 5% significance level. There are some differences between
the test variants, the differences between average number of points in test variants A0, A8,
A9, B0, B4, B6 in Tab. 1 are statistically significant.
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Finally we shall study which pairs of averages differ significantly. We use Scheffé’s
method (Andé¢l, 1978). Pairs of averages differ significantly if absolute value of difference
in averages exceeds critical value

\/(,%,+%) x5 x 53827 x 222 )

where 538.27 is the rezidual variance and 2.22 is the critical value from Tab. 2.
Test variant A0 A8 A9 BO B4 B6
A0 4.94 4.62 6.69 11.31* 1.92
A8 9.56* 11.63* 16.25* 6.86
A9 2.07 6.69 2.70
B0 4.62 4.77
B4 9.39%*
B6

*Significant difference for a=0.05 (Scheffé’s method)

Tab. 3: Absolute value of differences between average number of points in test variants A0,
A8, A9, B0, B4, B6 (source: own calculation)

From Tab. 3 it is seen that a significant difference is at 5% significant level between A0
and B4, A8 and A9, A8 and B0, A8 and B4, B4 and B6. All other pairs of averages are
not significantly different. Greatest significant difference is between the test variants A8
and B4.

Difference between A8 and B4

Significant differences between test variants may arise due to the varying difficulty of
variants for students, but also because of the different level of knowledge of students who
write these variants. Therefore we shall now study results of the same group of students
— see results of 17 students in preparatory course for entrance examinations in 2016 in
Tab. 4.

Student | 1 [ 2 | 3 |4 [S5| 6|7 |8 [9|10[11]|12[13]14 15|16 |17
A8 100 [ 60 | 70 | 35140254060 |55]|45]60|55]45]70|45|55]|80
B4 95 145180 [20[35[20[45[50[50|50([55|60(|45| 80 |40 |40 |85
d S |I5|-10|15| 5|5 |-5[10|5|-5[5]|-5[0]-10[5|15]-5

Tab. 4: Number of points in mathematics in test variants A8 and B4 (source: own calculation)

From Tab. 4 we have average number of points in mathematics in test variants A8

x5 =55.29 and average number of points in mathematics in test variants B4 X4 = 52.65.
Now we shall test null hypothesis “the difference between these average number of points
in test variants A8, B4 is not statistically significant”.

We have two results for the same student. It means that the samples in Tab.4 are not
independent. Therefore, to verify the validity of the hypothesis we use paired t test.
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According to (1) we have

t=131

Critical value of ¢ distribution for 16 degrees of freedom and significance level o =0.05

is #,,5(16) = 2.12. Since
|t]<2.12,

the null hypothesis is not rejected at 5% significance level. Because ¢,,,(16)=1.34,
this hypothesis is not rejected also at 20% significance level. The difference between
average number of points in test variants A8 and B4 in preparatory course for entrance
examinations in 2016 is not statistically significant.

DiscussioN

From results of this paper it followes that the difference between average number of
points in mathematics in test variants A8 and B4 in entrance exams in 2015 is statistical
significant — see also second row of Tab. 5. Therefore, we ask whether these test variants
are equally difficult for students.

Test variant A8 B4
2 different groups of students in entrance _ _
exams in 2015 xXa3 =64.17 X4 =47.92
1 group of students in preparatory course in _ _
2016 X438 =55.29 | xp4=52.65

Tab. 5: Average number of points in mathematics (source: own calculation)

For the same group of students in preparatory course in 2016 the difference between
average number of points in mathematics in test variants A8 and B4 is not statistical
significant — see also third row of Tab. 5. It means that the difference between test variants
A8 and B4 in entrance exams in 2015 could be caused by other factors, e. g. by the
different level of knowledge of students who wrote these variants in entrance exams in
2015.

Entrance exams in mathematics at the University of Defence with similar problems are
analysed in Hoskova-Majerova and Rackova (2010) - examples in mathematics with
the same level of difficulty. The aim of this paper was a little different. Similar problem
as in this paper was solved in Klifa (2015a). On the basis of test of independence in
contingency table it followes that results of entrance examinations do not depend on the
test variants, i.e. the analogous result as in present paper.

CONCLUSION

The differences between average number of points in mathematics in test variants A0, A8,
A9, B0, B4, B6, which were used for the entrance examinations in mathematics at the
Faculty of Business Administration in 2015, are statistically significant. The differences
may arise due to the varying difficulty of variants, but also because of the different level
of knowledge of students who write these variants. From results of this paper it follows
that these significant differences between tests variants may arise due to different level
of knowledge of the students who write these variants. On the other hand, the difficulty
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of test variants for students is poorly measured. Other results, which will be obtained in
project “Entrance exams practice” in 2016, will be analysed in following paper.
Significant changes in test variants in mathematics in the coming years are not needed.
But increase the homogeneity test variants would be very useful. Therefore the database
created by the Department of Mathematics will be further modified - the database will be
expanded and divided into more of the groups.
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ABSTRACT

Motivation is one of the most important issues in education that can significantly support
efficiency of educational process. Our paper focuses on the motivational influence of
a teacher of Economics on students from the second and third years at secondary business
schools. In the research, the impact of teachers’ skills (communication and presentation
skills, exposition of curriculum, ability to develop thinking and expertise) on the students’
motivation was quantified. Data analysis proved that students of Economics subject are
most motivated by teachers’ expertise. This finding should support teachers of economic
subjects to enrich their expertise and to use more activating methods to support intrinsic
motivation of their students.

KEYWORDS

Economic teaching, expertise, motivation, secondary business school, teacher’s abilities

INTRODUCTION

Motivation can be defined as summarization of strengths that energize and organize
behavior and experiencing of an individual with a goal to change current unsatisfied
situation or to reach something positive (Plhakova, 2003: 319). In the field of education,
motivation can be described as one of the crucial influences that determine effectivity
and fruitfulness of educational process. Without motivation there will be no study
result (Fontana, 2014: 153). Many educational systems use various forms of external
motivational incentives. Nevertheless, a student can gradually improve his/her ability to
motivate himself /herself without dependence on external sources of motivation (Cép,
Mares, 2001: 506).

In a structure of motivation, two important dimensions are generally described. Intrinsic
motivation is driven by interest or enjoyment in a task without any external pressure or
reward. External rewards can even impair the intrinsic motivation. ‘Students are likely to
be intrinsically motivated if they: Attribute their educational results to factors under their
own control (e.g., the effort expended), believe they can be effective agents in reaching
desired goals (i.e. the results are not determined by luck), are interested in mastering
a topic, rather than just rote-learning to achieve good grades’ (Tohidi, Jabbari, 2012: 820).
When the intrinsic motivation in learning process is not sufficient, teachers obviously use
external motivation (rewards or punishments, grades, competition etc.) According to the
self-determination theory, external motivation can be modified into intrinsic motivation
under certain circumstances, particularly if the task corresponds with values and beliefs of
an individual and helps to fulfil his/her psychological needs (Tohidi, Jabbari, 2012: 8§20).
Some issues of motivation in education process can be related to the issues of work
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motivation, because parents mediate children their interests, values and attitudes towards
responsibilities. Kolman, Chylova and Selby (2012) try to systematize current theories
of work motivation. They identified five clusters of work motivation ideologies: man as
a machine, man as an organism, man as a social being, protestant ethic and humanistic.
They stated that these clusters are culturally determined and also age-specific. Analyzing
population in Czech Republic, they found out that ‘respondents who are older, less
educated and live on the country margins understand performance on the job in a different
way than their younger, more educated and living in the central part of the country
counterparts. These two kinds of respondents differ mainly in their experience on the job.
The younger ones believe that to produce on a job will bring rewards to them. The others
do not believe it is so’ (Kolman, Chylova, Selby, 2012: 96). These attitudes can influence
motivation of children and students in Czech Republic.

Motivation in education process is also age-specific and can significantly change during
the school attendance. Vostra Vydrova, Jindrova and Ddmeova (2012) analyze motivation
of distance students. They observe higher motivation of adult students. Often they need to
reach university degree to keep or improve their work position, successful termination of
their studies can be also more important for their private social status. These factors lead
to more intensive self-study and higher responsibility in comparison with regular students
(Vostra Vydrova, Jindrova, Domeova, 2012: 40).

Except age-specific issues in motivation, gender differences determinate motivation
structure as well. Pacakova (2013) observes motivational responses of university students
on various motivational actions (credit test as a part of final exam grade, decrease of
possible tries for credit test and possibility to pass the exam on the basis of well-done credit
test). To the possibility to pass the exam on the basis of well-done credit test the author
concludes that ‘it looks like if it is highly motivating rather for boys than girls. Analysis
of interaction between school year and gender showed that at the end of the observed
period, especially in winter term, boys catch up girls, though girls are generally of better
results’ (Pacdkova, 2013: 305). At this point, the author estimates that some motivational
actions are not suitable for students who are unable to accomplish requirements because
of insufficient general learning potential, despite their motivation is high.

Ferreira, Cardosob and Abrantesc (2011) investigate interaction between a negative sense
of school belonging and intrinsic motivation and their impact on perceived learning.
With the sample of 1986 high school student, they proved that a negative sense of school
belonging negatively affects intrinsic motivation and also perceived learning. The author
conclude that higher intrinsic motivation leads to more positive self-view in learning and
to more positive attitude towards their field of study (Ferreira, Cardosob, and Abrantesc,
2011: 1712-1713). Similar findings can be found in study of Popa (2015) that analyzes
impact of motivational factors (self-efficacy, locus of control and interest in subject)
and regulated learning’s influence on the level of school performance at middle school
students. According to their results, ‘academic performance increases if the person aware
of his purpose, controls, regulates and directs his impulses, follows the rules, prefers
careful planning and demonstrates perseverance in achieving success’ (Popa, 2015: 2552).
Motivation of a student is significantly determined by personality of a teacher. Teacher’s
quality affects his personality characteristics — qualification level, scope, form and quality
of teacher’s training, specialization, age, professional experience, ethnicity, verbal skills
and attitudes (Windham, 1988). The ideal teacher disposes resilience, adaptability, the
ability to absorb new knowledge, social empathy and communication skills (Dytrtova,
Krhutova, 2009: 15). The main determinant of the educational process is the teacher’s
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personality and using of teaching methods. Appropriate use of teaching methods causes
a positive effect on teaching. A research of Hausmannova (2015: 76) with 1733 students of
business academies confirmed that students perceive the subject Economics as important
— at the second position (at the first position was the subject English) and as favorite —
from 16 subjects the third position (Berkova, 2015). The main reason is the importance of
the subject Economics and its practical application.

Students with lack of motivation or demotivated ones are not interested in the process
of solving problems, but they are only interested in the result (Boekaerts, 2004). The
most important stimulus for motivation is experiencing successes and failures (Elliot,
1999). Study success is related to the used teaching methods. As evident from the several
empirical researches, in teaching economic subjects traditional teaching methods are still
dominating being supplemented by problem-solving teaching methods. This finding is
confirmed by e.g. research, which was conducted in 2003 and focused on 200 students of
business schools in the Czech Republic (Kralova, 2009). It was proved that in teaching of
Economics verbal reproduction prevails. The least represented activating methods were
discussions, economic games, staging methods and independent students’ work. The new
research proves that there is a causal link between the length of teaching experience and
applied teaching methods. The longer experience the teacher has the less sophisticated
activating methods supporting economic thinking are used. A change occurs by teachers
with teaching experience of less than 10 years (Berkova, Kralova, 2015: 42).

The objective of our article is to analyze motivational influence of a teacher of the subject
Economics on students from the second and third years at secondary business schools.
The subject of the research is to quantify the impact of teachers’ skills — communication
and presentation skills, exposition of curriculum, ability of developing thinking and
expertise of teachers — on the students” motivation. Following hypothesis is subject to
empirical verification:

The null hypothesis (H,): Monitored skills of teachers do not influence motivation
students of the subject Economics.

An alternative hypothesis (H,): Motivation of students of the subject Economics is
influenced by at least one of the teachers’ examined skills.

In Materials and Methods, we describe our research sample, the structure of used
questionnaire and methods of statistical analysis. In sections Results and Discussion, we
present our findings and their comparison with other relevant researches within the field
of our study and we formulate issues for subsequent research.

MATERIALS AND METHODS

The research was conducted in 2015 at 3 business schools in the Czech Republic. These
schools were chosen by reason of their different methods that support students’ economic
thinking in the economic subjects. Development of economic thinking is main sphere of
the authors’ survey. The different between these schools helped to get the relevant sample
based on the deliberate choice. The survey involved 368 students from the second and
third years of studies at secondary business schools out of which 277 students were used
for the data analysis (Tab. 1). The research involved 221 girls (ie. 79.8%) and 56 boys
(ie. 20.2%).
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Parameters 2nd year 3rd year Total
Absolutely | Relatively | Absolutely | Relatively Absol. Relat.
Premise 170 X 198 X 368 X
Return 124 72.9% 153 77.3% 277 75.3%

Tab. 1: Research Sample (source: own calculation)

For data collection the method of questioning technique was used. Students filled
questionnaires to find their attitudes to evaluate the motivational potential (i.e. analytic
approach to evaluate personality of the teacher). Students assigned points 1-5 to each
teacher’s ability (the higher the point value, the better the teacher’s ability to motivate
students to the subject). It was also possible to assign zero (i.e. student cannot assess
the monitored ability). Teacher’s personality evaluation was monitored in five categories,
each containing files describing the ability of teachers (Tab. 2).

Category Number of Files Files

pronunciation, interest, pace and melody,

Communication Skills 6 . . . . S
keeping attention, paying attention, listening

examples of real life situations, good actor,

Presentation Skills 4 eye contact, dealing with stage fright
practical meaning of the curriculum, adopting
Exposition of Curriculum 3 unconventional ideas, explanations of
mistakes
Ability of Developing 5 interest in developing a task, leading to
Thinking thinking
Expertise 1 answer factually correct and consistently to

all questions
Tab. 2: Description of Categories and Files of Examined Abilities (source: authors)

Data were processed and analyzed with the support of NCSS statistical program (version
2007). Verification of null hypothesis was performed base on non-parametric Kruskal-
Wallis test at 5% significance. Data were analyzed based on the method One-Way Analysis
of Variance that compares mean value of files. The importance of differences between the
monitored skills are evaluated via paired comparison test (modification Tukey’s multiple
comparison method). The using Tukey-Kramer Multiple-Comparison test identifies the
conclusive differences between the surveyed factors.

RESULTS

Null hypothesis H, is rejected at the 5% level of significance (P < 0.01). The influence of
at least one of the teachers’ surveyed ability to motivate the student is conclusive (Tab. 3).

. Prob Level Decision
DF Chi-Squaer ®) (0.05)
4 78.54279 0.000000 Reject H

Tab. 3: Proven dependence — Kruskal-Wallis test (source: authors)

The importance of differences between the monitored skills is proved by Tukey-Kramer
test (Tab. 4).
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Monitored Skill Mean Differences between skills
Communication Skill 07176173 Ability of Develqping Thinking} Exposition of
Curriculum; Expertise
Presentation Skill 0.7350181 Expertise
Exposition of Curriculum 0.7761011 Communication Skill; Expertise
Ability of Developing Thinking | 0.7729242 Communication Skill; Expertise
Communication Skill; Presentation Skill;
Expertise 0.8310469 | Ability of Developing Thinking; Exposition of
Curriculum

Tab. 4: Tukey-Kramer test — analysis of differences (source: authors)

Differences between skills are graphically depicted in a box diagram via exploratory
analyzes (Fig. 1).

Figure 1: Exploratory Analysis of Differences

In our research focused on 277 students from the second and third years of studies at
secondary business schools, paired comparison proved that in the subject Economics
students are most motivated by teachers’ expertise. This ability is significantly
different from other monitored teachers’ skills. Significant differences were found between
presentation and communication skills; ability of exposition of curriculum, ability of
developing thinking and presentation skills. It is proven that if a teacher will sufficiently
use their presentation skill (i.e. examples of real life situations, good actor, eye contact,
dealing with stage fright) the students’ motivation will not be to increased via inclusion
of communication skill (i.e. pronunciation, interest, pace and melody, keeping attention,
paying attention, listening). It follows that the combination of more abilities do not causes
positive effect. It is proven that if a teacher will sufficiently explain a curriculum (i.e.
practical meaning of the curriculum, adopting unconventional ideas, explanations of
mistakes) the students’ motivation will not be to increased via inclusion of presentation
skill and ability of developing thinking.

DiscussioN

Results of our research proved that students’ motivation in the subject Economics is most
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influenced by the teachers’ expertise. According to the self-determination theory (Tohidi,
Jabbari, 2012), this finding could support motivation of teachers to develop and enrich
their expertise in their pre-gradual education and in life-long education as well, because
they need their expertise not only to gain their master degree or certificate from a course,
but above all to transmit knowledges and to support the intrinsic motivation of their
students by means of their expertise.

Kolman, Chylova and Selby (2012) suppose that structure of motivation is culture-
specific. The preference of teachers’ expertise in our study can be related to the ideology
of motivation that Kolman, Chylova and Selby (2012: 95) called the protestant ethic (the
value is attached to hard work that is necessarily connected with acquisition of knowledges
and expertise). In the context of research of Vostra Vydrova, Jindrova and Domeova
(2012) that emphasize age-specific factors of motivation, we should consider relativity of
our findings. By younger students, communication and presentation skills could be more
important than expertise of a teacher; by older students, motivation could be more affected
by ability to develop thinking. This hypothesis comes out of the mechanisms of cognitive
development (Sternberg, Williams, 2010) and should be verified by subsequent research.
The preference of teachers’ expertise can be also determined by the perceived importance
of subject Economics. In the research of Hausmannova (2015: 76), students evaluated
the importance of subjects at secondary business schools with Economics on the second
position next to English.

The subject Economics supports effective application of curriculum to practical situation.
The solving of practical situations requires a high expertise of teachers. In this context,
it is necessary to change teaching methods and to apply more problematic and activating
methods in the teaching. These methods allow students to see progress, not only the
finished result. Such methods are motivating (Boekaerts, 2004). The traditional teaching
methods are still dominant (Kralova, 2009; Berkova, Kralova, 2015). Those methods are
not so motivating for students.

CONCLUSION

Motivation is one of the most important issues in education that can significantly
support effectivity of educational process. Motivation of students has specific structure
and is determined by age, culture, personality and other specific factors. Personality of
a teacher significantly affects motivation of students. Our study with 277 participants
from secondary business schools proved that the expertise of a teacher has the highest
motivational potential for students in subject Economics. Analysis of current state and
results of our research indicate that the teachers of economic subjects should have use
problem teaching methods, analysis and solving problem.
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ABSTRACT

Experimental research studies the effects of specified and controlled treatments given to
students in groups and it attempts to understand the differences between the groups in
a pre-determined environment - the classroom. It deals with testing hypotheses, controlling
variables and both internal and external validity in order to demonstrate the relationship
between or within the researched groups unambiguously. Therefore the demonstration of
validity and reliability of the tests employed for the purpose of the experimental research
is significant.

The paper sets out to describe such test development within an experimental research
conducted among the university students of Business English courses. First the method of
research sample selection and control and experiment group creation is focused on. The
paper then goes on to explain the individual steps in the actual test development and the
both the validity and reliability of the test is verified.
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Control group, experimental research, quazi-experiment, post-test, pre-test

INTRODUCTION

As Seliger and Shohamy (1990) state, experimental research is concerned with studies
of the effects of specified and controlled treatments given to students in groups. It aims
to understand differences between or within groups of learners under manipulated
environments; it requires a strict control of conditions enabling interpretations with a low
factor of error (Phakiti, 2015). Experimental research designs have a lot of variations,
depending on the specific conditions under which the research is conducted. In deductive
research assumptions are made and cause-and-effect relationships or the co-occurrence of
phenomena are being predicted. Predictions are supported by designing an investigation,
collecting data, and statistically examining the results (Seliger and Shohamy, 1990).
The experimental research is concerned with testing hypotheses, with problems of the
control of variables, internal and external validity because of the need to demonstrate
a relationship unambiguously (Seliger and Shohamy, 1990).

Campbell and Stanley (in Seliger and Shohamy, 1990: 148) refer to an experimental
research conducted under standard school conditions as ‘’quazi-experimental” design
“’constructed from situations which already exist in the real world, and are probably more
representative of conditions found in educational contexts”. Quasi-experimental research
designs, like experimental designs, also test hypotheses (White and Sabarwal, 2014). In
a true experiment, however, participants are randomly assigned to either the treatment
or the control group, whereas they are not assigned randomly in a quazi-experiment
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(Nunan, 1992). Quazi-experimental designs are commonly employed in the evaluation of
educational programmes where random assignment is not possible or practical (Gribbons
and Herman, 1997).

The objective of the research was to find out the influence of e-learning on the students’
results after completing a full-time e-learning course in comparison with the face-to-face
instruction (Kucirkova, Kucera and Vostra Vydrova, 2012). The research was aimed at
examining whether the e-learning method of Business English is as effective as the face-
to-face instruction, i.e. whether there are no statistically significant differences between the
results of students completing the e-learning course and the face-to-face course (Kucera
and Kucirkova, 2015). At the same time, the statistically significant differences between
the pre-tests and the post-tests within individual groups were examined, i.e. whether the
students improved their skills and vocabulary (Kucirkova, Kucera and Vostra Vydrova,
2014).

Based on the conducted research, the aim of the paper is to describe the method of test
development in a quazi-experimental, empirical research conducted within the Czech
University of Life Sciences Prague and analyse the validity and reliability of the tests
in the quazi-experimental research. The next section describes the selection of research
sample and formation of two groups, an experimental and control group. Later the actual
test development is focused on and discussed.

MATERIALS AND METHODS

The population was represented by students of the Czech University of Life Sciences
Prague within the bachelor studies who enrolled into B1 courses according to the Common
European Framework of Reference for Languages. 3,082 students of all forms of studies,
i.e., full-time students, distance students and students of lifelong education, were enrolled
into English B1 in the winter term of the academic year 2012/2013. The research sample
of 107 students was represented by full-time students of B1 level who enrolled into the
subject of Business English. In the pre-research there was one experimental and one
control group. In the study proper there were two experimental groups and two control
groups. They were considered as one experimental group and one control group for the
purposes of the research because in order to gather enough subjects for experimental
research, it is possible to pool the results of more classes (Seliger and Shohamy, 1990,
Pelikan, 2007). Four pieces of paper with days and time of the lessons were put in the hat
and two pieces of paper were chosen by drawing lots. However, after drawing the lots, the
first piece of paper had to be put back into the hat in order not to increase the probability
of choice while decreasing the number of items (Pelikan, 2007). So, while enrolling into
the lessons, the students did not know what day and what time the e-learning method will
be used. Thus they were not more motivated and influenced by the so called Hawthorne
effect (Seliger and Shohamy, 1990, Pelikan, 2007, Gavora, 1996).

The students were given computer-based tests before they started a course and after
completing the course. Their language levels in the skills of reading, listening, writing,
translating, as well as in vocabulary and grammar were assessed. The tests were conducted
under the supervision of the teacher and required the students to answer questions in
a given time limit of 90 minutes, as stipulated for regular lessons of Business English,
without reference to books or other people.

The treatment is a controlled and intentional exposure of groups to a language teaching
method, specially constructed for the experiment (Seliger and Shohamy, 1990). In the
research, it was the e-learning method in the Moodle learning management system. The

294 ERIE 2016



treatment is an independent variable in the research whereas measurement is a dependent
variable in the research. It refers to how the effects of the treatment will be evaluated or
observed (Seliger and Shohamy, 1990). It is represented by language pre-tests and post-
tests as the main research instruments.

RESULTS AND DISCUSSION

The testing cycle has several stages that are illustrated in Figurel (Manual for Language
Test Development and Examining, 2011: 18). The basic testing cycle was accommodated
for purpose of the research as some phases are necessary for some contexts only.

Assembling tests

The aim of the assembling tests phase was to construct tests and to produce test materials.
The test construction stage involved balancing a number of different aspects, such as test
content (subject-matter) and item difficulty so that the test met the required specification
- number and type of items to be included (Manual for Language Test Development and
Examining, 2011:26). The number of items was sufficient to cover the necessary content
and to provide reliable information about students’ abilities and, of course, there were
some practical limits on the test length given by the time of 90 minutes as mentioned
above. The item types included multiple choice for listening, reading, translation and
vocabulary testing and true/false also for listening comprehension in pre-tests. True/false
is the procedure that requires students to determine whether a statement is correct or
incorrect. It is often based on the text or an oral stimulus (Seliger and Shohamy, 1990).
Multiple choice is the technique that requires students to select a correct answer from
a number of alternatives, usually based on the text or another stimulus that precedes it.
Other possible types of techniques were used for practising during seminars within the
term and were not used in the final test. Multiple choice (a-d) was considered sufficient to
check the knowledge. The final test consisted of the following parts: listening (15 items),
reading comprehension (specialist text + 5 items), specialist terminology (25 items),
translation (10 items). The total number of items was 55. Productive writing, which was
also included, is described below in the section on Marking. There were 2 tested groups
(experimental and control), that is why only 1 test variant was used. The tests were proof-
read by two experienced colleagues of Business English and verified and checked for the
quality by trying them out in the pre-research, on the basis of which they were modified
where necessary. This was important for the validity. Test reading and listening materials
were checked for their length, suitability of topic and level of language. This helped to
identify such faults as typing errors, unclear instructions, incorrect keys or where more
than one correct answer was possible. Feedback from colleagues included suggestions on
how the item might be changed. It was important that items had been reviewed by someone
other than the author. The items were also answered by ourselves without looking at the
answer key, as if taking the test, and this helped us to identify items with more than one
possible correct answer, or items which were difficult or unclear.
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Figure 1: The testing cycle (Source: Manual for Language Test Development and Examining,
2018: 18)

Administering tests

The venue for the tests was the computer classroom where regular classes took place, so
that the features such as accessibility, size of the room (ability to accommodate the number
of the students required, internal acoustics for listening etc.) were fit for the purpose of
testing. As far as registering for the tests was concerned, the list of students in the class
and personal knowledge of them was sufficient. Registration was carried out by students’
logins into the computer. The students were told the venue and the time of the tests in
preceding lessons. Before the beginning of the tests, instructions were given to students
about how to behave during the lessons. This included information about unauthorised
materials and about dictionaries that were not allowed to be used. The tests started with
listening comprehension, the audio was played twice which took about 20 minutes in
total. Then the students could concentrate on other tasks in the order they had wanted.

Marking

Machine marking was the most useful as the multiple choice and true/false items were
of types that did not require any human judgement, and a large number of tests had to
be marked. The results of the tests in reading comprehension, listening comprehension,
vocabulary and translation were machine marked in percentage in Moodle LMS. With
computer-based testing, the reliability in marking was high. Productive writing cannot be
machine marked. For reporting test results in writing we used band descriptors specific
to this particular skill. They are analytical descriptors for marking writing by Weir (in
Dudley-Evans and St John, 2005: 219) and they are recommended for their reliability
and breaking each feature down (relevance and adequacy of content, compositional
organisation, cohesion, adequacy of vocabulary, grammar, mechanical accuracy -
punctuation, spelling). The use of descriptors is vital for standardising because fair results
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can be provided only through standardisation of marking through the use of band descriptors
to mark results. It was helpful to use tried and tested descriptors as they were developed
and proved by those who invested time and expertise in them. This avoids the case when
each individual teacher would mark according to his/her own perspective (Dudley-Evans
and St John, 2005). In using these bands, the students were assigned writing to a band
and then to points within the band (maximum was 10.5 points). Finally, the results were
recounted for percentage results. The benefits of band descriptors were greater fairness
and standardisation so that we could mark more accurately and consistently. They reduced
the variation inherent in the subjectivity of human judgement (Manual for Language Test
Development and Examining, 2011). This increased the reliability in marking that was
also enhanced as there was only one test rater. The tests fit into the current system of
studies in terms of curriculum objectives because they also served as credit tests with
60% for a pass.

Reliability of tests

For a valid interpretation of test results, scores must have acceptable reliability. Reliability
provides information on whether the research instrument (data collection procedure) is
consistent, reliable and accurate (Gavora, 2000, Seliger and Shohamy, 1990, Pelikan,
2007, Manual for Language Test Development and Examining, 2011). A good way of
confirming reliability is to find out to what extent the research instrument is consistent,
i.e., to what extent its items are homogenous and whether they are related to one another
and measure the same thing (Seliger and Shohamy, 1990). It is calculated statistically
by means of Cronbach’s Alpha (Gavora, 2000, Brown, 1997). The reason for its use is
its unambiguity, understandability and its implementation of the calculation procedure
in most statistical programmes. Reliability is expressed as Cronbach’s Alpha coefficient
ranging from 0.00 to 1.00. In the case that the coefficient reaches the value of 1.00, the
interpretation is that the data are not influenced by the chance at all. Cronbach’s alpha
coefficient in the top third of the range, i.e. from 0.7 to 1.00, is considered acceptable,
the data are not influenced by the chance. The higher the coefficient, the more reliable
the procedure is (Manual for Language Test Development and Examining, 2011, Seliger
and Shohamy, 1990, Brown, 1998). In order to increase the reliability of the research
instrument in the study proper, the data collection instrument used in the pre-research was
lengthened by adding more items, and the items that caused the problem were removed
(comprehension questions in reading). It was measured to what extent the research
instruments were consistent, i.e. to what extent their elements are homogeneous. The
higher the homogeneity, the higher the reliability of the research instrument (Gavora,
2000). The reliability of the pre-tests and the post-tests was calculated mathematically by
means of Cronbach’s alpha coefficient.

Experimental group

Cronbach’s alpha coefficient was calculated with the following variables:
Pre-testEx_Listening Pre-testEx_Vocabulary Pre-testEx_Reading Pre-testEx_Translation
Pre-testEx_Writing Pre-testEx_Total

Cronbach’s alpha value of the experimental group pre-test is shown in Table 1:

Cronbach’s Alpha N of Items
0.752 6
Table 1: Reliability statistics (Source: Author’s own research)
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Cronbach’s alpha value of 0.752 indicates the high consistency and reliability of the pre-
test of the experimental group. The constructed model ANOVA with Cochran’s Test is
statistically conclusive.

Cronbach’s alpha coefficient was calculated with the following variables:
Post-testEx_Listening  Post-testEx_Vocabulary = Post-testEx Reading  Post-testEx
Translation Post-testEx_Writing Post-testEx_Total

Cronbach’s alpha value of the experimental group post-test is shown in Table 2:

Cronbach’s Alpha N of Items
0.746 6
Table 2: Reliability statistics (Source: Author’s own research)

Cronbach’s alpha value of 0.746 indicates high consistency and reliability also as far as
the post-test of the experimental group is concerned.

Control group:

Cronbach’s alpha coefficient was calculated with the following variables:
Pre-testCo_Listening Pre-testCo_Vocabulary Pre-testCo_Reading Pre-testCo_Translation
Pre-testCo_Writing Pre-testCo_Total

Cronbach’s alpha value of the control group pre-test is shown in Table 3:

Cronbach’s Alpha N of Items
0.745 6
Table 3: Reliability statistics (Source: Author’s own research)

Cronbach’s alpha value of 0.745 indicates high consistency and reliability as far as the
pre-test of the control group is concerned.

Cronbach’s alpha coefficient was calculated with the following variables:
Post-testCo_Listening  Post-testCo_Vocabulary Post-testCo_Reading Post-testCo_
Translation Post-testCo_Writing Post-testCo_Total

Cronbach’s alpha value of the control group post-test is shown in Table 4:

Cronbach’s Alpha N of Items
0.749 6
Table 4: Reliability Statistics (Source: Author’s own research)

Cronbach’s alpha value of 0.749 indicates high consistency and reliability as far as the
pre-test of the control group is concerned.

The calculation proves that the research instruments (tests) are consistent, i.e., the items
are homogeneous. Cronbach’s alpha value exceeded 0.7 in all measured cases (in all pre-
and post-tests with both the experimental and the control groups). The homogeneity of
items is high, the reliability of the research instruments (tests) is also high.

Reliability is in close relation to the test validity. To be valid, the test must have a high rate
of reliability (Manual for Language Test Development and Examining, 2011: 16, Pelikan,
2007: 68) Based on statistical measurements and on the efforts at the beginning of the
research to minimise the breach of the validity we dare state that the tests are reliable and
also valid.

The tests, particularly pre-tests, were based on the following opinion of Dudley-Evans
and St John (2005: 221) in the chapter on in-house test development: ... we also say
for tests: make use of what is available, adapt and modify it”. Dudley-Evans and St
John (2005: 214) suggest the use of public examination tests as they are standardised
and “’demonstrate current thinking and provide valuable examples for in-house test
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development” and accuracy of marking as well; validity and reliability are also promoted
and ensured. The tests are computer-based, all of them refer to a phenomenon that has
become increasingly used in English language teaching recently (Dudeney and Hockly,
2005). The tests measured the mastery of the syllabus and the performance of students
on a number of target language tasks. Bachman, Lynch and Mason (1995) stress
correspondence between test tasks and test performance to non-test language use for
content relevance and reliability of scores derived from test performance. From the tests
we could deduct which skills and language means require most attention in the lessons, or
how much focus should be given to, for example, vocabulary development.

CONCLUSION

The aim of the paper was to describe the development of the tests in experimental,
empirical research while confirming the test validity and reliability. The tests are important
for a comparable measure of 2 groups of students and also for feedback on learning for
future lessons and for suggestions for further research. As standardised tests do not reflect
what has been taught or learnt, our own post-tests were developed in which students’
knowledge of specialist business English was examined. The form of multiple choice was
selected in the final research; thus, marking was more objective than in the pre-research
where reading was tested in the form of open-ended comprehension check. In this way
the reliability of the test has been increased. One way by which the reliability of the test
can be increased is through changing items that cause the problem, or another way is
through lengthening the data collection instrument by adding more items. It was important
because of the content validity of the test as the objective was to cover the content of
specialist terminology in more detail. The test content must be a good representation of
the material which the students learnt during the year. The statistical measurement is more
precise in this case.
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ABSTRACT

In today’s knowledge society, intellectual capital (IC) is seen as essential for value
creation in private sector as well as in public sector, such as universities. Universities’
inputs and outputs are predominantly intangibles, thus higher education institutions
are considered an ideal framework for the implementation of the ideas associated to IC
concept. This research is based on the integrated theoretical framework for voluntary
IC disclosure proposed by selected authors who recommend its application in further
research investigating IC reporting practices in a particular country or industry. This paper
aims to verify three premises of given integrated theoretical framework for voluntary
IC disclosure in the field of public higher education in the Czech Republic and tries to
demonstrate the importance of IC reporting practices which besides shows the efficiency
and responsibility of a given subject.
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INTRODUCTION
Intellectual capital in public sector in the knowledge society

In the last decade, there has been a growing interest in applying an IC approach in
universities (Leitner, 2004, Sanchez and Rivera, 2009,Wu et al, 2012). If the knowledge
society is characterized by production, transmission and dissemination of knowledge,
universities are unique in these processes (European Commission, 2003). According
to Leitner and Warden (2004) the importance of IC approaches in the field of higher
education is due to their outputs and inputs that is knowledge. This knowledge universities
produce by research as well as through education and universities' key resources are their
teachers, researchers, university staff, students etc. with all their relations and routines,
which is largely intangible. European Commission (2006: 4) defines IC as “a combination
of intangible resources and activities that enable the organization to transform a collection
of material, financial and human resources in a system capable of value creation’.
When referred to a university, the IC is used to cover all the institution’s non-tangible
assets, including processes, capacity for innovation, patents, the tacit knowledge of its
members and their abilities, talents and skills, the recognition of society, its network
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of collaborators and contacts, etc. IC components are variously divided, however, the
tripartite classification (human, structural and relational capital) is conclusively the most
widely accepted by expert authors (Leitner, 2004; Ramirez et al., 2007; Sanchez et al.,
2009; Bezhani, 2010; Bodnar et al., 2010; Secundo et al., 2010).

Theoretical traditions for voluntary IC disclosure

In IC research there could be find different theories serve to explain the voluntary IC
disclosure (An et al, 2011).

Agency theory

According to Marek (2007) agency theory deals with the agency relationship. The two
parties have an agency relationship when they collaborate and engage with each other,
so that one party (the principal) delegates decisions and/or work on the other party (the
agent) as to act on his behalf (Eisenhardt, 1989; Rungtusanatham et al., 2007). According
to An et al. (2011) the agency problems arise when both the principal and the agent are
trying to maximize their own interests which are not aligned and information asymmetry
is one of the key factor leading to agency problems. IC is in the period of the knowledge
economy the key factor in the value creation of the company and information about IC is
highly desired by shareholders and investors in their decision-making processes. However,
most of the IC information are made only on a voluntary basis (An et al., 2011). If you
combine both concepts (agency theory and voluntary IC disclosure), it is apparent that the
voluntary IC disclosure could reduce information asymmetry between the principals and
the agents (An et al., 2011).

Stakeholder theory

Stakeholder theory is based on the assumption that the final results of any organization’s
activities should take into account the benefits accruing to all stakeholders (Freeman,
1984). According to Deegan (2009) all stakeholders have the right to the information about
how they are affected by the organization, even if they do not use such information, or are
not the decision makers, who have a direct effect on the existence of given organization.
Guthrie et al. (2006) state that organizations should choose the way of voluntary IC
reporting, social and environmental performance over the mandatory requirements of the
various standards and regulations.

According to the stakeholder theory the organizations should be from the strategic point of
view responsible for its stakeholders. Information disclosure is seen as an important mean
to fulfill its commitment to accountability (An et al., 2011). The relationship between
voluntary IC reporting and stakeholder theory lies in the fact that IC is considered as the
key to the success and competitiveness in the knowledge economy, thus these information
is increasingly requested by stakeholders (Yi, Davey, 2010). It can be assumed that the
voluntary IC reporting can contribute to reducing the information asymmetry between the
organizations and stakeholders and thereby contributing to improve relations.

Signaling theory

Signaling theory deals with how to resolve problems arising from information asymmetry
in any social setting. It suggests that information asymmetry should be reduced, if the
party owning more information transmits signals to other stakeholders (An et al., 2011).
According to signaling theory, organizations with high quality should signal its excellence
towards the external environment because that would stakeholders reconsider the
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perceived value of the organization, and then make decisions that could be beneficial to
the organization (Whiting, Miller, 2008). IC reporting could be a very effective tool for
signaling own excellent quality and future value creation. Especially for organizations
with high IC value, the voluntary disclosure of this information can be considered an
appropriate and effective tool to demonstrate own quality and differentiate ourselves from
competitors (Guthrie, Petty, 2000).

Legitimacy theory

Legitimacy theory is another theory about the relationship between organization and
society as a whole. Organizations must constantly strive to ensure its activities falling
within the limits and norms of society, so that it is perceived as “legitimate” by various
stakeholders (Deegan, Samkin, 2009; Guthrie et al., 2006). According to An et al. (2011)
if the organization expects to be considered as legitimate by the society in which operates,
it should align its operations and activities with social system of norms, values, beliefs
and definitions, if not, the organization may lose the status of legitimacy, which could
endanger its continued existence in society.

Given the importance of IC for sustainable development and efficiency of the organization,
IC information is increasingly requested by various stakeholders (Vergauwen, Alem,
2005). It is therefore essential that organizations publish own IC on a voluntary basis, or
at least as part of the annual reports in order to be evident that they meet the expectations
of society as a whole or that they divert the attention of those groups (eg. media, etc.),
which could have the negative impact of the organization (Deegan, 2009).

The integrated theoretical framework for voluntary IC disclosure

An et al. (2011:579) investigated interactions of above mentioned theories and they
formulated three key premises of voluntary IC disclosure: (1) “to reduce information
asymmetry between the management of an organization and various stakeholders in
the society’, (2) “to discharge accountability to various stakeholders® and (3) “to signal
organizational legitimacy and excellence (or superior quality) to the society .

This paper aims to verify three premises of chosen integrated theoretical framework for
voluntary IC disclosure through operationalization of agency theory, stakeholder theory,
signaling theory and legitimacy theory in the context of public higher education in the
Czech Republic.

The paper has five further sections. First, the Materials and methods section offers
procedural research steps including description of realized interviews. Second, the
Results interpret the outputs of interviews in relations to the theories and premises of the
framework. Third, the Discussion is provided and fourth, the Conclusion summarizes the
paper in relations to the paper’s aim. Fifth, References are enclosed.
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MATERIALS AND METHODS

The research approach was inspired by the research process recommended by Tharenou
et al. (2007), Creswell (2009) and Malatek and Polonsky (1998). The initial step was
to develop research questions, as well as finding a theory or default framework. The
starting point of the research was a theoretical framework of An et al. (2011). This study
is based on authors’ theoretical framework for voluntary IC disclosure and especially
formulated recommendations for further research. The review of papers in the field of
IC reporting in higher education followed. Based on previous steps were set research
aims and the direction of the data collection and analysis was determined. In the next
phase, research design was chosen, which led to answering the research aims (Tharenou
et al., 2007; Creswell, 2009). The qualitative data analysis has been implemented
through semi-structured interviews with representatives of public universities, who are
responsible for the creation of university annual report. 26 potential respondents from
all public universities in the Czech Republic were deliberately chosen, the criteria were
the responsibility of the person behind the creation of annual report. The interview was
conducted in accordance with the principles set by Pergler et al. (1969) and Malatek and
Polonsky (1998).

RESULTS

2 bursars, 9 vice-deans, 7 heads of departments, 2 chancellors, 1 spokesperson, 2
secretariats of rector and vice-rector, 1 employee of marketing department, 1 project
manager and 1 administrative employee from department for development and external
relations) are responsible for annual reports creations at Czech public universities. Out of
26 possible respondents there were 9 available.
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Agency theory

The respondents were asked to identify the principal-agent relationships in the field
of Czech public higher education. All respondents most often chose ministry-public
university relationship. In this regard, the Ministry of Education, Youth and Sport
(Ministry) is the principal who delegates tasks or decisions to the agent that represents
public universities represented by the rector. Other agency relationships were identified:
management of university-faculty, administrative board-university, rector-deans, rector-
vice-deans and others. One of the respondents emphasized the fact that public university
is a very specific institution, where it is difficult to clearly determine the role of agent and
the principal in comparison with the private sector. Two respondents stated that there are
situations where one entity represents the role of the agent and the principal at the same
time, which confirms the theory.

Respondents were asked whether among identified principals and agents exists an
information asymmetry in the environment of the Czech public universities, which causes,
under the agency theory, the existence of a conflict between the goals of agents and the
principals as the fact that each party acts primarily in their own interest. The respondents’
answers were not clear, but prevails the positive opinion on the existence of information
asymmetry. Respondents confirmed the existence of information asymmetry between the
Ministry and public universities, but stressed that in the context of public universities
would not exist, because these parties would have the same interests. There were also
mentioned factors such as the individual characteristics, which affect the negotiations of
the principals and agents, which may have an impact on the existence of an information
asymmetry.

According to the integrated theoretical framework of An et al. (2011), one of the motives
why organizations should voluntarily disclose IC information is the fact that IC report
could reduce an information asymmetry between the organization and its environment.
Given the fact, that none of the Czech public universities publish separate IC report, but
current annual reports contain IC information, the respondents were asked whether the
annual report reduces information asymmetry between the university and its stakeholders.
Affirmative answers prevailed again, according to which annual report reduces information
asymmetry primarily between the principal (Ministry) and the agent (public university).
One of the respondents stated that the Ministry issued the framework for university
annual report, which dictates its requirements for disclosure of certain information. The
framework corresponds to the Ministry information need and universities through creation
and submission these annual reports thus meet the information need of the Ministry
and reduce information asymmetry. Other respondent also responded positively and
agreed with the statement that university annual report is a tool that reduces information
asymmetry between both the principals and the agents; on the other hand, the respondent
mentions the fact that there may be some distortions. Some of the answers sounded in
a positive sense, but some doubt was clear.

Stakeholder theory

Respondents answered the question of how public universities can meet the information
needs of the stakeholders. Different answers were obtained. Tools that can satisfy the
information needs of stakeholders are as follows: university annual report, social networks,
strategic plan and its updates, websites, printed materials, advertising in the media,
Alumni, journals, magazines for public relations, promotional leaflets and brochures in
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Czech and English language, education fairs, performing school officials and students in
the media, publicly operated art creation, participation in festivals, contact with secondary
schools, attending meetings on university policy etc. The list of possible ways to satisfy
the information need of stakeholders according to the respondents is quite rich, various
tools of public relations were presented. Very often the respondents emphasized the role
and influence of social networks and media. Respondents also emphasized the necessity
of choosing the appropriate media to meet the information needs of specific stakeholders.
From such a statement implies an important fact, that it is necessary first to identify
university stakeholders, then explore their information needs a and then chose a suitable
instrument to satisfy these information needs in an appropriate way.

According to An et al. (2011), organizations should disclose IC information as they
discharge accountability to stakeholders. The validity of this assumption was verified
in the filed of higher education in the country. Respondents were asked whether they
considered current annual report an important instrument to fulfill its obligation of
accountability to the stakeholders. Respondents consider annual report an important
source of information and the majority agreed with the statement that it is an important
tool to fulfill the obligation of accountability to the stakeholders. One respondent stated
that annual report primarily meets the information needs of the principal, which represents
the Ministry. Respondents therefore questioned the significance of annual report for other
stakeholders than the Ministry.

Signaling theory

An et al. (2011) set the assumption that each organization should indicate its quality
and excellence to the society as whole. To verify this assumption in terms of Czech
public universities the respondents were asked whether public universities should signal
their quality in order to reduce information asymmetry between them and their social
environment. All respondents responded positively. One of the respondents separated the
term of quality of the uniqueness and specificity.

In relation to signaling theory, respondents were asked one more question, which
examined the opinion of the respondents whether they consider the annual report an
effective tool, which can indicate its quality and excellence that point to future value
creation of an institution and to distinguish themselves from competing universities and
other institutions. In response to this question prevailed rather doubt over such a meaning
of annual report, but also were recorded positive answers, where respondents mentioned
that individual annual report since they pursue the same framework set by Ministry are
comparable and thus offers space for comparison. Despite the fact that annual reports
are based on the mandatory framework, public universities have the option of voluntary
adding extra information, which can differentiate them from other universities, but
a critical factor is voluntariness. One respondent stated that annual report contains enough
information to express the quality of public universities.

Legitimacy theory

Legitimacy theory is the last of the four theories contained in the authors An et al. (2011)
framework. After introducing the theory the respondents were asked questions to verify
the importance of legitimacy of public universities in the country.

Respondents were asked whether in the environment of public universities is necessary
that public universities have acted to align their operations and activities with a social built
system of norms, values, beliefs and definitions. Respondents expressed the same opinion
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confirming. Respondents also said that annual reports used to confirm the legitimacy
meet the expectations of stakeholders, while it depends on what stakeholders demand,
further, that the academic environment is a reflection of the state of society and vice versa.
According to the legitimacy theory it is essential for organizations to disclose information
about their intangible resources and processes on a voluntary basis so that it was evident
that they meet the expectations of society as a whole. Opinion on this statement in relation
to public universities was also investigated and respondents confirmed this statement.

DiscussioN

There were identified the principal-agent relationships in the area of Czech public
universities, most respondents identified the Ministry as the principal and the agent as
a public university. Most respondents confirmed the existence of information asymmetry
between agents and principals in higher education sector. University annual report is
a document that contains information that is required by the Ministry, thus reflecting their
information needs. It can be stated that annual report is a tool for reducing information
asymmetry between these agents and principals in higher education sector.

According to respondents, the annual report is an important source of information, primarily
for Ministry as one of the stakeholder. Annual report is a tool to discharge accountability
towards the stakeholders, but the question is whether other stakeholders use this source of
information. Most respondents doubt about this fact. Public universities would discharge
accountability with their surroundings. Annual report is the source of such information,
but for stakeholders such as students, applicants, parents etc. respondents recommend to
select the most appropriate tools than annual report.

Most respondents agreed on the importance of signaling own quality and exceptionality
toward its environment. Public universities should therefore towards the society signal
their quality, uniqueness, excellence, but through appropriate instruments, since the
annual report as a document through which you can signal own uniqueness and quality
of the respondents disagree. Annual reports are treated more as a formal matter, however
they provide many sources of information that prove the quality of public universities.
The third premise of signaling organizational legitimacy and excellence to the society
was confirmed.

CONCLUSION

This study was based on the integrated theoretical framework for voluntary IC disclosure
supposed by An et al. (2011). First, the IC concept in public sector in the knowledge
society was introduced, followed by brief introduction of agency theory, stakeholder
theory, signaling theory and legitimacy theory. The theories were characterized in relation
to the IC concept. The theoretical framework was transferred to the practical level of public
higher education in the Czech Republic. The theories and premises of the framework were
verified through semi-structured interviews with respondents from management of Czech
public universities. The premises for voluntary IC disclosure in public higher education
in the Czech Republic were verified. It can be stated that public universities in the Czech
Republic should disclose IC in order to reduce information asymmetry, to discharge
accountability and signal quality, excellence and legitimacy towards stakeholders and
society as a whole, because it shows on their sustainability, efficiency and responsibility.
Current university annual reports have the potential to fulfill these requirements as they
contain information corresponding to the character of IC, but this reports are primarily
perceived as a purely formal document and to its creation is so accessed. Expansion of the
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annual report with IC information is a question of voluntariness, to which the respondents
were rather negative.

However, the fact that stakeholder will have access to the type of information, such as
IC that is important for proper decisions. Creating IC reports with all its indispensable
necessities brings undoubtedly several internal and external benefits (Kuralova et al,
2014). The significance of management, measurement and reporting of IC in the period
of the knowledge society has been demonstrated in many studies, but the readiness and
willingness of the Czech public universities is doubtful. Further research in this area is
desirable.
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ABSTRACT

This article discusses the possibilities of e-learning as a way of activation of independent
work of students. Also we present a model of readiness of students for independent
activity based on the development of cognitive interest, monitoring system for
independent cognitive activity, criteria for evaluation of formation of cognitive activity,
as well as the problems of formation of individual’s readiness for the different activities.
Taking into consideration the emphasized personal characteristics of students’ readiness
for independent activity we developed the methods of using e-learning complex. The
distinguishing features of the e-training complex are: dynamics, interactivity, flexibility,
openness, multi-functionality. In support of this method we developed a computer
e-learning system. To assess the effectiveness of the complex experimental work with
three groups of students was carried out. As a result of the experiment it is clearly seen the
significant increase in the number of students who accomplished the task on constructive
and creative level, in the average marks of academic performance under experimental
learning.

KEYWORDS

Electronic educational complex, informatization of education system, independent activity,
method of using electronic educational complex, testing students’ readiness level

INTRODUCTION

In the conditions of social informatization, the role and importance of modern education
system and human capital as the criteria of social development are increasing. In turn,
changes in the social relations system influence education and require its mobility and
adequate response to challenges of new historical stage of transition to information
society. Higher education focuses on forming specialist’s personality, who would be
ready for continuous self-education, independent search for new information and self-
development throughout life, increasing their ability to adapt in changing conditions of
social production and competitiveness in the labor market.

Ways of improving students’ training for active educational and cognitive activity and
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independent acquisition of new knowledge are of great importance under these conditions.
At the same time “State program of education development in the Republic of Kazakhstan
for 2011-2020” states that the educational processes developed in the educational
institutions of the Republic under the conditions of education methodology, structure and
content, are insufficient for forming competitive specialist (Ministry of Education and
Science RK, 2010).

Informatization of education system, transition to a new paradigm, based on modern information
and communication technologies (ICT) can provide training of graduates to meet modern
requirements.

Introduction of information and communication technologies in educational process of
universities promotes students’ independent cognitive activity, and computer science
becomes one of the major scientific disciplines in higher education.

A fundamental element of higher education is information and technological environment
with developing architecture of educational space, i.e. the main emphasis should be
on creating technically equipped educational environment, including large amount of
information in the educational environment with flexible and adaptable organizational
structure which is optimal in terms of the efficient use of study time.

Some authors consider that a relationship exists between total communication competency
(the sum of presentation, discussion, and activity of tested students and their theoretical
knowledge) (Hricova and Pcolinska, 2015).

Also, analyzing Beshenkov S. A. E. S. Bidaybekova, V. Grinshkun, J. A. Karaev, N.
N. Moiseev, D. S. and Baigazinova, G. K. Nurmukhambetov, A. E. Sagimbaeva, K. M.
Baigusheva, J. R. Orynbaeva’s researches, we concluded that in the process of teaching
computer science we need constant updating of versions of the studied ICT aids, use
of new user environments and programming systems. With this regard, it is possible to
determine, from our point of view, one of the most important problems in the field of
education. The training system must provide the level that would allow students to adapt
quickly to innovations in ICT in their future careers.

MATERIALS AND METHODS

In this regard, there is a need to develop and implement electronic educational complexes
in the educational process.

There is a certain experience of creating electronic educational complexes in the
Republic of Kazakhstan. So, in line with the researches, conducted by the scientists of
G.K. Nurgaliyeva’s scientific school, a functional model of electronic methodological
system in methods of teaching mathematics, electronic research system as information
technology resource for developing research activities, electronic program “Monitoring
of professional education” are developed (Nurgalieva, 2011).

Based on the analysis of developed and implemented electronic educational resources of
Kazakhstan scientists we came to the conclusion that electronic educational complexes
allow:

* to create conditions for exercising students’ individual and self-educational activity,
self-study, self-development, self-improvement, self-education, self-realization;

* to apply full range of modern ICT possibilities in the process of implementing
various educational activities, including registration, collection, storage, processing
of information, interactive dialogue;

* to use the possibilities of multimedia technologies, hypertext and hypermedia
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systems in the educational process;

* to objectively diagnose and evaluate students’ intellectual abilities and their level of
knowledge, abilities, skills, training level, to objectively evaluate the effectiveness
of training in accordance with requirements of state educational standards;

* to manage teaching process adequately to each student’s intellectual level, level of
his/her knowledge, skills, motivation peculiarities;

e to create the basis for constant and immediate communication between teachers,
students and parents, aimed at increasing teaching effectiveness.

When developing the model of students’ readiness for independent activity, we relied on
the research of development levels of cognitive interest (Shchukina, 1998), monitoring
systems of independent cognitive activity (Ussova, 1980), criteria of forming cognitive
activity (Sadykova, 2003), the introduction of eLearning methodologies into teaching
that stress the social aspects of learning (Dlouha, 2009) and also problems of forming
individual readiness for various activities (Odnossum, 2006), etc.

During research to achieve the goals of research, the following methods were used:

+ scientific methods of theoretical research (analysis, synthesis, formalization,
modeling, classification, generalization and systematization). Analysis of the
psychological and pedagogical, methodological, philosophical and technical
literature related to the research problem.

+ methods of empirical research (pedagogical observations, tests, questionnaires,
interviews, pedagogical experiment).

* method of group assessment and methods of mathematical statistics. Pedagogical
experiment and analysis of experimental data using mathematical statistics were
carried out.

RESULTS AND DiIScUSSION

A number of studies devoted to the problems of activization of independent activity
of students, including the conditions of informatization of education: the development
of methods of application of information technology as a means to enhance students’
independent work explored by S.Temurov (Temurov, 2012), development of methods
of the organization of independent work of students in learning science conducted by
Odnossum L.( Odnossum L.,2006), etc.

However, on the one hand, these studies do not exhaust all the possible ways of
development of independent informative activity of pupils on the basis of modern
information and communication technology training, on the other hand, the emergence of
new educational software such as e-learning systems objectively requires scientific study
of the organization independent cognitive activity of pupils on the basis of their use.
Thus, in actual practice, on the one hand, we have developed real conditions for the active
use of e-learning systems in the practice of teaching, on the other hand, insufficiently
developed scientifically based methods of their use in the independent activity of students.
This contradiction has given rise to the problem of the study, which needs to develop
a methodology for the use of e-learning systems in the independent activity of students.
All these broad pedagogical opportunities create favorable conditions for promoting
students’ independent activity.

Having based on studied works of scientists such as B.P. Yessipov, Zh.A. Karayeva,
M.A. Kussainova, P.I. Pidkasistiy and O.I. Sadykova, we identified that self-activities
and independent cognitive activities are interrelated and interdependent. Indeed, students’
independent activity is a focused cognitive activity, controlled by students, necessary for
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improving education and occurring during intensive formation of student’s personality,
growth of self-consciousness, in determining the vocation and life plans. In this case,
a student (himself or with the help of a teacher) defines educational purpose, content of
cognitive activity, volume and ways of organizing his work.
Readiness is a primary fundamental condition for successful achievement of any
activity (Odnossum, 2006). We believe that readiness is an integrative personal
formation, holistic complex, which includes motivational, informative and operational
characteristics. Students’ readiness for independent activity, in our opinions, comprises
three interconnected structural components with quality features and parameters:
— motivational component, expressing students’ motives, interests, aspirations and
needs of independent cognitive activity;
— content-related component which combines a set of knowledge about the nature
of independent activities, methods and techniques and conscious attitude to it;
— operational component, comprising a set of abilities and skills of independent
cognitive activity.
Data of criteria and indicative characteristics allowed us to distinguish three levels
of students’ readiness for independent cognitive activity: copying and reproducing,
productive and interpretive, constructive and creative.
In order to encourage students to accomplish independent cognitive activity we require,
above all, motivation. The most common motivations for students to do independent
cognitive activity are socially important motives, associated with the implementing of
ideals and students’ life plans. They provide independent cognitive activity with necessary
stability, purposefulness, regularity and enhance the level of students’ readiness to carry
out independent cognitive activity. From psychological and pedagogical literature we
know that key characteristics requirements are power, frequency of occurrence, ways
of meeting needs and subject content. These characteristics are used as indicators of
motivational criterion.
So, copying and reproducing level is determined by wide, but not defined and sustained,
motives of independent activity (curiosity, interest in the subject and to everything
around him), elementary, not very persistent, often unconscious interest in new facts and
phenomena. Students are characterized by aspiration to reproduce knowledge in a given
sample
Leading motives in the productive interpretive level of students’ readiness for independent
activity are growth of self-consciousness, awareness as members of society, prepared to
take a certain place after leaving a university, conscious desire for developing cognitive
skills, need for implementing all the components of cognition, etc.
Students with a constructive and creative level of readiness have strong interest in the
subject, establish causal relationships, reveal patterns, establish common principles of
phenomena; they want not only to understand deeply the essence of studied phenomena
and their interrelations, but also find a new way of learning.
Content-related criterion for defining the level of students’ readiness for independent
activity is characterized by the following indicators.
Copying and reproducing level suggests a lack of conscious relationship to independent
activity, misunderstanding its significance, ignorance of techniques and methods of
independent activity, so knowledge, gained by students on their own, is local in nature,
not combined with other, without any systematization.
The productive and interpretive level of readiness includes awareness of independent
activity as a means of implementing ideals, decisions of vital personal plans, improving
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knowledge about the techniques of independent work, awareness of importance of
rational organizing independent work: problem statement, determining means of its
implementation, amount of work, intensification methods, etc.

Constructive and creative level within content-related criterion is characterized by
awareness of socio-economic significance of obtained knowledge; detection and
correction of knowledge lack, inaccuracies in action; formation of adequate ideas about
their abilities; assimilation of working methods on self-control and self-esteem.

Students with the lowest copying and reproducing level of readiness are characterized
by mastering the most elementary cognitive skills: completing exercises by example
or mechanical reproduction of textbook pages. They do not set certain goals for their
activities consciously, and therefore, they do not choose means for their implementation,
organization of independent activity is spontaneous, reference to other sources of
educational information is accidental, not purposeful and episodic. Tasks are performed
by literal, not transformative use of example, without justification of action sequences.
Students with this level do not study much, they memorize what educational literature
and teachers tell them.

The productive and interpretive level was observed in students who already organize their
own activity purposefully. They are distinguished by a higher level of cognitive skills in
the performance of their individual tasks, finding supplementary sources of information;
tasks are performed correctly, actions are justified; however, they offer their traditional
solutions.

And, finally, the highest level, or constructive and creative level, is characterized by
mastering skills in determining the goals of self-education, assessing their abilities
and adjusting their tasks according to them; skills to build up their own activity more
efficiently. This level also requires problem-solving search in the process of cognitive and
practical activities, transferring previously learned knowledge and skills in a new situation;
finding out new functions of a familiar object, alternative solutions to problems and (or)
method of their solution; combination of previously learned ways of action (solutions)
in a new way; construction of original solution in the presence of other individual ways.
Provided tasks are performed correctly, all actions are justified, non-traditional decisions
or alternative solutions are proposed.

Developed criteria-indicators do not exhaust the variety of personal characteristics of
students’ readiness for independent activity, but in the context of research problems they
are the most significant.

Thus, for promoting students’ independent cognitive activity it is necessary to create
such conditions under which all the above mentioned readiness levels for independent
activity are formed.

Taking into account the selected personal characteristics of students’ readiness for
independent activity, we have developed the method of using electronic educational
complex in students’ independent activity.

This electronic complex developed on its own, without additional financial costs as
well as the main reason for the development of the electronic complex is focused on
the specifics of the educational environment of our university. Usually, implementation
and operation of LMS contain hidden costs, unclear user environments, bulky developer
and administration manuals, and limitations with regard to interoperability, integration,
localization, and bandwidth requirements (Cavus, 2013). LMS such as Moodle or
Blackboard are very complex and robust software with many functionalities (Zahraa et
al, 2013). However, site-level group functionality (hereinafter - the “study groups”) is not
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provided in none of mentioned programs. Without site-level group it is very difficult to
manage students from different specialties. To organize and manage the learning process
of our university, e-learning system should be focused on the priority use of study groups.
We developed electronic educational complex in Informatics which is based on the
technology “client-server” and has two modules: administrator’s module and client’s
module

Client’s module consists of the following units: “Training”, “Information”, “Registration”,
“Help”. System users, teachers and students, have the access to client’s module.
“Training” unit includes all the theoretical materials, assignments to for practical work,
individual assignments, questions of pilot tests, etc. With the help of this unit, students
study theoretical materials, retrieve and review materials, receive and carry out practical
and individual assignments and pass control tests.

“Information” unit allows to get information about academic calendar, open a register of
grades. Students can see their results of completed individual tasks, pass individual tasks,
use chat services, send messages and change their login details. Teachers receive, verify
and comment students’ individual and practical tasks, consult students and are allowed to
register students’ data.

Administrator’s module allows to create sections for users to update information, assign
a password and control teachers and students’ access to sections.

All information is stored and updated on the web-server like Apache in tables of an
automated MySQL database. The proposed structure can be “enlarged” by other units
in the educational process if it is necessary.Distinctive features of electronic educational
complex are dynamics (timely updating of educational information in the subject);
interactivity (consulting, chat, forum); flexibility (multiple choice assignments, tests);
openness (summary statement); multifunctionality (academic calendar, syllabus,
assistance).

Methodology of using electronic educational complex in students’ independent activity
includes methods and teaching techniques, providing for organization of self-study process
from goals to results.

For carrying out of experimental work on testing the technique of using electronic
educational complex, three groups of students, including two experimental groups (39
and 36 students) and one control group (51 students), were formed. These groups were
approximately equal in their academic performance and in their initial level of readiness
for this activity.

In determining the level of students’ readiness for independent activity, each level has
certain points in accordance with developed theoretical model of readiness. Each level
was also correlated with the degree of mastering theoretical knowledge in subjects, which
was detected via testing. Copying and reproducing level is 2.0 to 3.0 points, the number of
correct answers to test questions is below 60%. Productive and interpreting level is 3.1 -
4.0 points, number of correct answers in test questions is from 61% to 89 %. Constructive
and creative level is 4.1-5.0 points, i.e. over 90% of correct answers on test questions.
The results of testing students’ readiness level for independent activity before conducting
the forming experiment are presented in the table 1.
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Level of Control group Experimental group-1 Experimental group-2
5 Number of Number of Number of
d: 0, ) 0,
Feaciness students 7 e students 7 e students e &
1 35 68.6 27 69.2 25 69.4
16 31.4 | 0.250 12 30.8 | 0.246 11 30.6 | 0.255
3 0 0.0 0 0.0 0 0.0

Note: 1 — copying and reproducing level of readiness for independent activity;

2 —productive and interpretive level of readiness for independent activity;

3 — constructive and creative level of readiness for independent activity;

% - number of students in percent;

C - coefficient of the level of readiness for independent activity in the whole group

Tab. 1: Comparative data on levels of readiness for independent activity of experimental and
control group students before the forming experiment, 2015-2016 (own calculation)
Coefficient in the table 1 is coefficient of the level of readiness for independent activity in

the whole group, which is calculated by the formula:

le/n*ix[i], @)

x [i] - assessment of student i, n - the number of students in the group.
Coefficient of level students readiness for self-employment is calculated according to the
formula:

:1/x[0]*N*Zo:x[i]*n[i]’

i=1

K

(¥h0)

@

where x [i] — variant of level, x [0] - the maximum value of variant level, [i] - the number
of students from the i -th level of readiness, of n - the number of students performing
work.

During the experiment we have conducted two comprehensive “measuring” of students’
readiness for independent cognitive activity. Teachers and teacher-methodologists were
experts. To eliminate randomness in the results and to trace the dynamics of the studied
readiness levels throughout the experimental work, we conducted three control works:
first and second work included test questions of midterm examination, designed for
a specific level of activity; and the third - individual assignments, including theoretical
and practical part.

First control work Third control work

Group X C X C
Control group 3.73 0.621 3.98 0.678
Experimental group -1 3.92 0.630 4.17 0.758
Experimental group -2 3.94 0.638 433 0.833

X — average point of achievement level. C — coefficient of the level of studentsreadiness to
independent activity.

Tab. 2: Comparative picture of experimental and control groups’ progress during the period
of educational experiment, 2015-2016 (own calculation)
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Copying and Reproductive and Constructive and
reproducing level interpretive level creative level
Beginning End of the Beginning End of the Beginning End of the
of the . of the . of the .
. experiment . experiment . experiment
experiment experiment experiment
Control group 68.6 19.6 31.4 62.7 0.0 17.6
Experimental | ¢, ) 12.8 30.8 56.4 0.0 30.8
group-1
Experimental | = 9 55 30.6 55.5 0.0 38.8
group -2

Tab. 3: Dynamics of the levels of college students’ readiness for independent activity, 2015-
2016 (own calculation)

Comparing the results in the table 3, we can note the positive changes in the levels of
students’ readiness for independent activity. The obtained data show that the results in
the experimental groups are significantly higher than in the control group. If the number
of students with constructive and creative level increased by 17.6% in the control group,
these indicators in the experimental groups are 30.8 % and 38.8 % respectively. The
number of students with copying and reproducing level of readiness in the experimental
groups decreased by 56.4% and 63.9%, while in the control group - only by 49%.

CONCLUSION

Thus, we concluded that the use of electronic educational complexes promotes students’
independent work, because:

1. Number of students who work on constructive and creative level increased.

2. In the experimental study average marks of students’ progress increased.

3. Levelratio of students’ readiness for independent activities in groups with electronic
training complex is significantly higher than in groups, using traditional forms.
However, many questions remain to be examined. These issues will be addressed in future

research.
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ABSTRACT

The economic growth and well-being of the nation increasingly depends on the human
capital. The level of the human capital is influenced by the intergenerational transmission.
The aim of this paper is to examine the transmission within the group of very talented
students. We try to identify who the talented students are, which background they did come
from and how the family background influenced them. For fulfilling the aim, we conducted
unique survey among the most successful and talented students at secondary schools in the
Czech Republic, especially in the South Moravian Region. According to the survey results,
most of the talented students came from the complete highly educated families with tradition
in their field of interest and long positive attitudes toward accumulating the knowledge.
Contrarily, the role of the teachers in the support and guidance is negligible. Our results
confirm that there is a clear evidence of human capital intergenerational transmission
as well as vertical immobility. For the future economic growth there must be offered
a helping hand for the talented children with less educated family background.

KEYWORDS

Human capital, intergenerational transmission, responsibility in education, Talent 2016
survey, talented students

INTRODUCTION

The economic growth as well as well-being of the nation depends increasingly on the
human capital (e.g. Benos and Karagiannis 2016). As Callard-Szulgit (2012: 19) mentions,
the promise of our future is especially the human capital of the gifted students. However,
if we study the background of the most talented and gifted personalities, we often find
that there is high level of accumulated human capital across the generations (e.g. Yang
and Qiu 2016). Parents with higher education levels have children with higher education
levels (Black et al. 2003). Parental educational level also affects the lifelong learning of
adults (Fischer and Lipovska, 2013a). The crucial question is, if the highly gifted students
came from families with the high accumulated level of education as well as from the
families with the lower (or even the lowest) education level or, on the contrary, if the
gifted children from the poorer and less educated families hit the glass ceiling and do not
have enough chances to further cultivate their human capital.

If the intergenerational transmission mechanism of the human capital worked strongly
among the gifted children and their families, it should be the school and teachers, who
distinguish the student’s potential and help to cultivate his or her talent. Recent Czech
schooling policy supports especially disadvantaged children and children with learning
disabilities. Characteristically, in the Decree no. 103/2014 Coll. amending Decree no.
73/2005 Coll., on the education of children, pupils and students with special educational
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needs and exceptionally gifted, just two sections are devoted to the exceptionally gifted,
while ten sections deal with the disadvantaged students.

According to the Czech School Inspection Report only one third of all Czech schools
clearly identify their gifted and talented students. Moreover, the work with such students
is not systematic, it mostly consist just of the participation at competitions, as the schools
are not motivated to take care of gifted children (Entler et al. 2008). Mat&ja (2006) claims
that even the grammar schools “does not act as an instrument of upward educational
mobility”, but — on the contrary — their just promote the “intergenerational reproduction
of educational inequality”.

As Ermisch, Pronzato (2010), Sewel, Shah (1968) or Fischer, Lipovska (2013b) mention,
there is the sex-dependency in the intergenerational transmission mechanism. Similarly
there is a consensus that children from complete families do better than their counterparts
from divorced families (e.g. Pavlat 2011).

The aim of'this paper is to identify who the talented students are and from which background
they did come. To do this we conducted unique survey among the most successful and
talented students in the Czech Republic (and especially in the South Moravian Region,
which has consistent program for co-operation with talented students since 2003). The
rest of the paper is organized as follows. We introduce the survey and data we used.
Then the results of our analysis are presented. Firstly we analyse the intergenerational
transmission mechanism from the grandparents to the parents of talented students, as well
as their working status. Secondly we explore, who has the greatest effect on the talented
students, who brought them to their field of interest and who supports them. Finally the
self-estimation of the talented students is examined.

MATERIALS AND METHODS

Our research is based on unique dataset Talent 2016. This survey was conducted from 24
January to 31* January 2016 among highly talented students in the Czech Republic. On-
line questionnaire was sent to two groups of respondents:

i. All current and former participants of the Support for Talented High School Students
(PPNS) managed by the South Moravian Centre for International Mobility (JCMM).
These students or former participants enrolled to the program either because of the
outstanding results at national or international level of student’s competition, or
according to the assessment in educational and psychological consulting.

ii. All participant of national round of Students Professional Activities in 2015 (almost
300 respondents). These students are winners of regional levels, which mean that they
were able to write during their secondary education professional thesis on the scientific
topics. On-line questionnaires were distributed via the National Institute for Further
Education.

Both groups overlapped in certain range as some of the successful Student Profession

Activities Competition are participants at JCMM PPNS program. Totally 213

questionnaires were fully filled and therefore filed to the final dataset.

For comparison with the Czech standard education and occupation structure the results

of Population and Housing Census 2011 were used. These data are available from the

Czech Statistical Office official database. Similarly as Fischer, Lipovska (2013b) we

distinguished students with blue-collars parents and white-collars parents according to

the ISCO-08 classification (see Table 1).
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white-collars workers blue-collars workers
0 armed forces occupations 6 Skilled agricultural, forestry and fishery
workers
1 managers 7 Craft and related trades workers
) professionals 3 Plant and machine operators, and
assemblers
3 | technicians and associated professionals | 9 Elementary occupations
4 clerical support workers
5 service and sales workers

Table 1: International Standard Classification of Occupations. White and blue collars
workers distinction

Students were further asked to describe their subjectively greatest success. These verbal
descriptions were subsequently classified according to the Table 2.

categories success level
1. personal
minor success 2. local
3. regional
. 4. national
major success - -
S. international

Table 2: Classification of respondents’ successes
RESULTS AND DiscUsSION

In this section we firstly examined the human-capital background of the talented
students in terms of the educational level of parents and grandparents as well as the field
of their studies. Secondly we discuss the self-estimation of talented students and their
own explanation of their success. In our dataset 60% of respondents were talented male
students, 40% talented female students. Most of respondents (60%) studied at eight-year
grammar school (85% of them having tertiary educated parents), 22% studied at four-year
grammar school (70% of them having tertiary educated parents) and only 18% at other
type of secondary schools (only 26% of them having tertiary educated parents). More
than one third of respondents gained the major (national or international) success (35%
of students). Those basic statistics are in line with the assumption postulated by Maté&ju
(2006), as there is really just the accumulation, not the transmission of the human capital
at the Czech grammar schools. In accordance with Pavlat (2011) most of the talented
students (88%) grew up in the complete families with both parents.

Human capital background

As figure 1 clearly shows, the gifted students came from highly educated families. Nearly
one half (49%) of all respondents comes from families where both parents have the
university degree, 71% come from families where at least one of the parents have the
university degree. Moreover, 39% of talented students come from the teacher’s families.
According to the Population and Housing Census 2011, only 17% of all economically
active Czech citizens have the tertiary education. Apparently, the intergenerational
transmission mechanism works among talented-students families in the same way as
described by Becker (1993).

If mother has the university degree, her father had the degree in 57% cases and her mother
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in 33% cases, at least one of her parents had the degree in 75% cases. On the other hand,
if the mother did not get university degree, her mother studied the university just in 8% of
cases and her father just in 18% of cases. Nevertheless, 77% of these mothers reached an
upper secondary education.

This transmission mechanism is slightly weaker in the father’s families, where the
education of mothers from the father side is the same as in case of mothers, but fathers
are significantly less educated (only 48% had a degree). At least one of his parents had
the degree in 70% cases. On the other hand, if the father did not get university degree, his
mother studied the university just in 4% of cases and his father just in 9% of cases. Those
results are in line with the sex-dependency as described in Fischer, Lipovska (2013) or
Ermisch, Pronzato (2010).

Figure 1: Ratio of the gifted students’ family members, who got university degree (source:
own calculation)

According to the results of Population and Housing Census 2011, 64% of economically
active citizens work at the white-collars occupations. This ratio is significantly higher for
the families of talented students: 94% of mothers and 82% of fathers are white-collars
workers.

If we restrict our dataset just to those respondents, who study or studied at university, we
find, that a fifth of talented students major in the same field as their mothers, one third
major in the same field as their fathers and one half has the same professional orientation
as at least one of the family members (including the grandparents). As table 3 clearly
shows, there is strong relation between the field of fathers and grandfather as well as
between mothers and grandmothers. Significantly high number of talented male students
inherited their field from their fathers. On the other hand the relationship between the field
of talented female students and field of their parents is somewhat weaker.

mother father

Talented student female-student 20% 18%
male-student 22% 43%

Talented student’s parents talented student’s mother 33% 10%
talented student’s father 8% 25%

Table 3: After who did the talented students and their parents inherited the field of interest?

When asked who brought them to the field in which they excel, most of the talented students
(68%) claims, that their find their way themselves.! Most often this was the response of
students whose parents lacked the tertiary education (78% chosen the option “I've found
this field on my own ) against students from tertiary educated families (57%). Great deal of
students also mentioned that they were brought to their field by family members. This impact
is stronger especially if the parents have tertiary education. As table 4 shows, parents with

1 Respondents could select multiple options.
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tertiary education brought talented students to their field twice more often. Again, there is
a strong sex-dependency: talented female-students were influenced more often by their
mothers (28%) than male-students (15%), on the contrary talented male-students were
influenced more often by their fathers (38%) than the female-students (25%). Only 8%
of students stated, that their field selection was influenced by their elementary school
teacher and 18% by their high school teacher. What is more, there is no evidence, that the
teachers would influence talented students from the lower-educated families more than
talented students from higher-educated families. Those results are in line with the findings
of Czech School Inspection (Entler et al. 2008).

Mother Father
tertiary education 25% 40%
lower than tertiary education 13% 19%

Table 4: Parental influence on the field selection according to their level of education

Self-estimation and cause of success

More than half of talented students consider themselves as above-average during their
secondary education (57%) as well as during their primary education (52%). However,
while 76% of talented male-students consider themselves as above average, the same
is valid just for 45% of talented female students. This finding confirms existence of
female confidence gap among the top professionals as described e. g. in Sarsons and Xu
(2015). Similarly students from higher educated families estimated themselves better than
students from lower-educated families (61% as compared with 48% student from lower-
educated families).

Most of the talented students explain their success by their interest in the field (69%)
and diligence (54%).?> On the other hand just 29% of them explained their success by
the support of their teachers (in contrary to 42% of talented students who mentioned the
importance of their parental support).

As figure 2 clearly depicts, the interest in field is the most often explanation of the male-
students success (75%), while the female-students highlights especially their endurance
(67%). Talented students who reached the major success on the national or international
level mention especially their diligence (77% of them) and endurance (59% of them).
There are large differences between the success-factors consideration among the talented
students from the lower and higher educated families. While 58% of talented students
from higher-educated families stressed their talent, only 27% of talented students from
the lower-educated families considered talent as an important factor. Similarly, talented
students from the higher-educated families mentioned importance of their parental support
more often than students from lower-educated families (48% in comparison to 29%). On
the other hand, students from the lower-educated families find their diligence as more
important than students from the higher-educated families (56% in comparison to 46%)
and their stressed also the importance of the field interest (74% in comparison to 67% of
talented students from the higher-educated families).

The greatest differences in the success explanation might be observed between the
talented students from the families with both tertiary-educated parents and families with
none of the tertiary educated parents. Talented students from the lowest-educated families
extraordinary stress the role of their family support (91% of them in comparison to only
49% of students from the families with the highest human capital level). Compared to that,

2 Respondents could select multiple options.
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talented students from the highest educated families extremely highlighted the effect of
their talent (62% in comparison to only 27% of students from the families with the lowest
human capital level, see figure 3). This is in line with Winner (1997:185) who says that
“There are poor and undereducated families who value education and achievement, just
as there are many upper-income families, who do not provide enriching environments, ale
allow their children to spend the bulk of their time in front of the television or at the mall.”

CONCLUSION

Talented students are the most promising and most important part of our future human
capital stock. However, there is still a profound ignorance of their family background,
influences as well as the effect of schooling on their development and professional
orientation.

In our study we offered original findings based on our own survey Talent 2016. We intend
to conduct this survey every five years to monitor the changes in the structure of the
Czech talent pool. This paper provides clear evidence of human capital intergenerational
transmission as well as vertical immobility. Most of the talented students came from the
complete highly educated families with tradition in their field of interest and long positive
attitudes toward accumulating the knowledge. On the other hand, the role of teachers in
the support and guidance is negligible.

The family effect as well as the sex-dependency is incontestable. For the future economic
growth and Czech well-being there must be offered a helping hand even for the so far
unused talent pool of children with the less educated background as no country all over
the world can afford to waste its valuable talent.
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Figure 2: What do you consider to be the main reason for your success?
(Respondents by gender)
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ABSTRACT

There are many problems in mathematical education at faculties of economics. Scientists
who deal with methods of teaching mathematics solve problems concerning primary
and secondary schools. In this paper we describe appropriate integration of the online
tool Wolfram|Alpha in mathematical lessons. We consider the inclusion of open source
programs in mathematical lessons as an effective tool which enables students to achieve
a higher level of knowledge and to overcome their difficulties with learning. We conducted
research in which we compared results of two groups in a pre-credit test. One group
attended extra special lessons in which the teacher helped them to use Wolfram|Alpha. To
evaluate the teaching experiment we use the Two-Proportion z -test.

KEYWORDS

Mathematics, online tool, p -value, Wolfram|Alpha, z -test

INTRODUCTION

The integration the information and communication technologies (ICT) into mathematical
education has increasing trend. It has become an inevitable and irreversible reality
and new learning methods which use ICT help students to overcome their difficulties
with mathematics and present mathematics as a powerful tool of problem solving in
the real world. Information and communication technologies offer new dimensions in
the mathematical education. We can use a wide spectrum of mathematical software,
online calculators and the Learning Management Systems (LMS). The implementation
of modern information and communication technologies into education brings many
advantages (Friedrich, 2016: 78). Quality education helps students to assert in their future
professions. It depends not only on the quality but also on steadiness and competence
to use the obtained knowledge. Therefore teachers have a difficult and sophisticated
role. They should prepare modern lectures using new tools which increase imagination,
creativity and simplify mathematical education. Information and communication
technologies are the connecting element between a sophisticated mathematical theory and
its applicability in the real world and current practice (Baszova, 2015: 17). Information and
communication technologies enable students to approach education more actively. They
can work in a heuristic way (Kunter, 2013: 64). The utilization of modern technologies
in lectures represents a new approach to education. New extensive researches show that
the involvement of computers in mathematical education provides much more advantages
than disadvantages (Luu and Freeman, 2011: 1072, De Witte, Haelermans and Rogge,
2014: 314). In spite of these results computers cannot replace the person of the teacher in
the educational process.
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When teachers talk about mathematical education two questions always arise. “What do
we teach?”” and “How do we teach?” It is true that these two questions are very important.
But there is the third fundamental question. “How do students learn?” In many ways
this is the more difficult question. It could be very hard for teachers of mathematics to
imagine the thought of mathematical beginners and especially when students do not study
mathematics as the main and profiling subject.

Students at the Faculty of Economics at VSB-Technical University of Ostrava
unfortunately have their mathematical lessons in a classical classroom without computer
support. But a small part of teachers of the Department of Mathematical Methods in
Economics has encouraged students to use modern technologies, mathematical programs,
online calculators and applets for many years (Majovska, 2013: 390). We started with
Computer Algebra Systems (CAS) such as Maxima, Scilab in the year 2008. But these
programs were complicated for students and only a small part of them used these CAS.
In 2008 we prepared a set of applets using the open source program Compass and Ruler.
We use this program in calculus very successfully. In the year 2010 our faculty bought the
licence of the program Mathematica. It was an important step to a higher level. But only
a small part of students started to use this program.

We could suppose that information and communication technologies are common for
young people and therefore they can be implemented in the learning process. But it is
not quite true. We have observed that students have problems with using mathematical
programs or online calculators. We carried out a statistical enquiry in the academic years
2011/2012 and 2014/2015 (Majovska, 2014: 402), (Majovska, 2015: 341). Among other
conclusions we found out that students have problems with the correct notation of the
functions or formulas when they were using a mathematical program. Therefore we chose
the efficient online computational tool Wolfram|Alpha and we have been encouraging
students to use it since the academic year 2014/2015. Moreover, we prepared a clear
manual which makes this program easy to use.

In this paper, in the section Materials and Method, we present the online tool Wolfram|Alpha
and the Manual which we created so as the students can use the program more easily.
Further we describe our research and the statistical methods which we used to show that
Wolfram|Alpha and Manual help students to overcome their troubles with mathematics. In
the section Results and Discussion, we show statistical results and we discuss them. In the
last section, Conclusion, we summarize our result and we give some recommendations.

MATERIALS AND METHODS

We have tried to raise the level of students’ knowledge and their mathematical literacy
for many years. We have recommended to students to use open source programs. During
the last two years our effort has been concentrated on Wolfram|Alpha. In order to help
students to overcome their initial difficulties with using this tool we prepared the clear
and brief manual which helps students to write the script of mathematical functions and
formulas or any commands properly.

Wolfram|Alpha

This tool is characterized as the computational knowledge engine which generates output
by doing computations from its own internal knowledge base. It gives us free access
to broad computational resources. The free Wolfram|Alpha service is only available for
ad hoc, personal, non-commercial use. Wolfram|Alpha LLC is continually working to
improve and expand this product, creating new algorithms for computation, linguistic
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analysis, data comprehension and computational aesthetics to provide smart and attractive
results. Wolfram|Alpha wants to provide the broadest possible free public access to
advanced computation and rich sources of data.

We can start with Wolfram|Alpha by watching Stephen Wolfram’s introduction screencast
available from https://www.wolfram.com/broadcast/, browsing the web pages Examples
by Topic (Fig. 1), or just type something that we want to compute or know into the input
field (Fig. 2).

Figure 1: Examples by Topic, 2016 (source: 2016 Wolfram|Alpha LL.C-A Wolfram Research
Company)

Figure 2: Input field, 2016 (source: 2016 Wolfram|Alpha LLC-A Wolfram Research
Company)

We have observed that only a small part of students uses Wolfram|Alpha or another online
calculator for problem solving and doing exercises. We have found that they are not able
to write down the instructions into the search box properly in spite of the fact that the script
of any mathematical formulas is very easy and intuitive. Students can make a mistake in
the command and the tool manages with it. For example, the student can write “derivat”
or “differentiation” instead of “derivative” and the software provides correct result with
the advice how to enter the notation correctly next time. We wanted to help the students
to overcome the reluctance to use Wolfram|Alpha and therefore we prepared a brief guide
how to use it. Our students can find many examples with precise notations of formulas,
functions, commands etc. in this guide. Every example includes the command and the link
to Wolfram|Alpha setting where the solution is immediately displayed (Fig. 3).

Figure 3: The part of Wolfram|Alpha Manual, 2015 (source: author)
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In the web interface of Wolfram|Alpha students can edit the notation from the Manual and
adjust it to other exercises.

Research organization

We conducted the research in the academic years 2014/2015 and 2015/2016. We compared
the students’ results from two student groups in the pre-credit test. They could check
their knowledge before the credit test. We did not expect that they would prepare quite
thoroughly. The first group (215 students) wrote the pre-credit exam at the end of the
winter term in the year 2014/2015. These students could use any open source program
or online calculator during the winter term but only optionally without permanent
stimulation. The second group (161 students) wrote the credit exam in the end of winter
term in the year 2015/2016. These students were encouraged to use open source programs,
especially Wolfram|Alpha, and they had the manual at their disposal during the winter
term. In accordance with our experience and assumptions we formulated one alternative
hypothesis:

H1: Appropriate integration of the online tool Wolfram|Alpha in mathematical lessons
enables students to achieve a higher level of knowledge and to overcome their difficulties
in mathematics.

In this article we present a comparison of the results of two groups by gender. Students
from both groups solved seven tasks in which they should find the domain of the function,
draw two graphs of the function of one real variable (quadratic and exponential), find the
limit of the function, examine intervals of the monotonicity of the function, intervals of
concavity and convexity, and solve one matrix equation. The students had access to the
internet and were informed about the possibility to use any online calculators, computer
programs and applets during writing the test in both groups.

The results of both groups were compared using statistical methods. Each task was scored
with 0 or 1 points. The students obtained 1 point if they solved the task correctly or
with a small error. Each student could get from 0 to 7 points. To describe the results of
both groups the counts and percentages for each task were calculated. As both samples
are independent we used the Two-Proportion z -test. The z -test is used to measure the
difference between two proportions (Peck, Olsen and Devore, 2008: 176).

RESULTS AND DiIScUSSION

As we have mentioned, 215 students took part in the first pre-credit test, including 91
males and 124 females. In the second pre-credit test there were 161 students, 67 males
and 94 females. The results of each task (number of successful students) at the end of the
winter term 2014/2015 (the first group) are shown in Table 1. Similarly, the results of the
second group who wrote the pre-credit test at the end of the winter term 2015/2016 are
given in Table 2. We did not compare the results according the gender. Using a simple
comparison of these tables we can see that there is a significant increase in the success
in all the tasks. This observation is consistent with the hypothesis H1 that open source
programs, online calculators and other ICT enable students to overcome difficulties in
mathematics and the obtained knowledge is more permanent.
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Task Together

domain of function 25 (11.6 %)
graph of quadratic function 28 (13 %)
graph of exponential function 18 (8.3 %)

limit of function 26 (12.1 %)
intervals of the monotonicity 18 (8.3 %)
interval of concavity, convexity 15 (7 %)
matrix equation 11 (5.1%)

Table 1: Results of the first group, 2014 (source: own calculation)

Task Together
domain of function 72 (44.7%)

graph of quadratic function 95 (59%)
graph of exponential function 78 (48.4%)
limit of function 65 (40.4%)
intervals of the monotonicity 84 (52.2%)
interval of concavity, convexity 81 (50.3%)
matrix equation 112 (69.6%)

Table 2: Results of the second group, 2014 (source: own calculation)
Each sample includes at least 10 successes and 10 failures, which is the assumption to
use the Moivre-Laplace Central Limit Theorem for approximation Binomial distribution
by normal distribution. The lowest number of successes in the case of the 1st sample
(7" task) is 11. The null hypothesis H,:m =, means that the success in both groups
is the same. The alternative hypothesis H, :m <7, means that the second group is more
successful (where 7T, and 7, are expected (population) proportions in the first and the
second group).
Auxiliary calculations and explanation:
Pooled sample proportion 7 (where p, and P, are objected sample proportions in the
first and second group, 7, and n, are sizes of both samples — number of values):

— plnl+p2n2

n+n, (M
Standard error SE of the sampling distribution difference between proportions:
1 1
SE=,|p(1-p)| —+— 2)
noom
Test statistic z (z -score, random variable with standardized normal distribution):
PP
TUsE 3)

Significance z (the p -value is the probability of observing a sample statistic as extreme
as the test statistic). It is calculated or left-sided alternative hypothesis.

Sigz=®(z) “4)

It is quite clear from Table 1 and Table 2 that the second group who used Wolfram|Alpha
regularly achieved better results in the pre-credit test. As an example of z -test we chose
the fourth task (limit of function) of the smallest differences between sample proportions.
The MS Excel spreadsheet was used for calculations.
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Pooled sample proportion p :
_p+pon, 0,121:215+0,404-161

=0,242
n+n, 215+161 ®)
Standard error SE :
SE = p(l—p) i+i = 0,242.0’758[L+Lj:0’045 (6)
noon, 215 161
Test statistic z :
Lopmp 012120404 )
SE 0,045
Significance z ( p -value):
Sigz =®(-6,29)=0,000... (®)

The result ( p -value) presents the probability less than 0,001. It means that the null
hypothesis H| is rejected at the “standard” level of significance o= 0,05 but also o= 0,001
(extremely significant). We accept the alternative hypothesis that the second group was
more successful in the fourth task.

CONCLUSION

Appropriate integration of modern forms of teaching methods including computer
programs, online calculator, applets etc. is a frequently discussed topic at universities. It
could seem that it is quite common to use ICT in subjects in which we use quantitative
methods (Fiala, 2014: 110, Fiala, 2015: 104). But many mathematical teachers refuse this
and prefer classical teaching without computer support. These teachers do not consider
the fact that mathematics should prepare students to other subjects based on quantitative
methods. They do not keep in mind that many researches confirm that information and
communication technologies help to improve the education and make it more attractive.
In this paper we present our experiences with using the computational knowledge engine
Wolfram|Alpha in mathematical courses. We confirmed in our research that students accept
appropriate integration of new methods, and as a result, they improve their mathematical
knowledge.
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ABSTRACT

The aim of this article is to analyze wages received depending on the level of education.
We have data on wages from the Czech economy for the years 2000-2014. This is the data
for the entire Czech Republic broken down by educational levels. The data are divided
into six categories according to these levels: elementary, secondary vocational, secondary,
bachelor, master’s and PhD. For each category we have basic statistical characteristics:
mean, median, quartiles (25% and 75% quantile), the first and last decile (10% and 90%
quantile), and rate variability (standard deviation and coefficient of variation).

We also have working hours - data are tracked for the second quarter of the calendar year
because just in this quarter, the working hours are most stable in the long term which
guarantees the data can be compared. Because the data are in the form of time series, we
will be interested not only in the comparison of different characteristics but also in their
development in time. We will also be interested in the redistribution rate in each group.
To compare it we will calculate the Gini Index. Results show positive impact of education
level on average wage and we did not confirm the research question about “increasing
education equality grows in line with average wages” in this article.

KEYWORDS
Level of Education, Gini index, Wages by Level of Education

INTRODUCTION

Among regularly examined characteristics of economic development of virtually every
state is tracking time series of the development of income individuals (Bartosova, and
Longford, 2014) or families (Mal4, 2015), wages or salaries. A number of works have been
examining the wage issue in the recent period from different perspectives. One of the areas
where we analyze wages is the sector of information and communication technologies
(ICT) (Maryska, Doucek and Nedomova, 2015; Nedomova and Doucek, 2015; Doucek,
Nedomova and Maryska, 2015). In addition to general research on wages in ICT, one can
find analyses of various aspects, such as inequality of wages by gender (Nedomova and
Doucek, 2015). The general development of wages in the Czech economy is dealt with
by (Hanclova, 2006; Marek, 2010; Marek, 2013), for example. The aim of this article is
to analyze wages received depending on the level of education. When analyzing wage
equality in the individual categories we formulated a “Research questions”. The first one
was: ‘With increasing education equality grows in line with average wages. (RQ1)’
and the second one was: “The level of education has a positive impact on average
wage” (RQ?2). This article offers a somewhat different perspective on wages as it analyzes
wages in the Czech economy according to educational levels. Besides development of
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wage amounts in time we examined the equality in wage distribution according to attained
educational levels.

METHODOLOGY

We performed the entire analysis in the program MS Excel. We did the basic comparisons
in the form of tables and graphs. To construct wage characteristics we employed the basic
statistical functions. The data are observed over years 2000-2014, therefore data are in the
form of time series. The data development in time is shown in graphs.

We have a yearly time series whose values are always given for the second quarter of the
calendar year. Reported values of individual characteristics therefore do not represent
a direct data for the year - this is information related to the second quarter. This means that
the values may differ from officially referred statistics for the entire year. However, the
differences are minimal, as we discovered during our investigation. The second quarter
was selected because of the comparability of working time — in this quarter the working
times are in the long term very stable, which ensures the comparability of data over time.
The source of the data is the firm Trexima, Ltd. (Trexima, 2016), which conducts statistical
surveys for the Ministry of Labour and Social Affairs and the Czech Statistical Office —
see sample file ISPV (ISPV, 2016) — Information system on average earnings.

The data set consists of data for the entire Czech Republic divided according to the
level of education. The data are divided into six groups according to levels of education:
elementary, secondary vocational schools (secondary vocational), secondary, bachelor’s,
master’s and doctoral. For each data group we have basic statistical characteristics: mean,
median, quartiles (25% and 75% quantile), first and last decile (10% and 90% quantile)
and variability rate (standard deviation and variation coefficient). In addition to these
characteristics, we also have a table of interval frequency distribution - the absolute
numbers are presented in wage intervals of 500, which provides the possibility of a very
detailed analysis of the data. We can therefore construct empirical frequency distribution,
which, as we say below (Figure 2 and Table 3) has a very interesting course. We used the
frequency distribution table to construct wage division polygons which are an empirical
opposite of probability distribution (Hindls, Hronova and Seger, 2003). For inequality
measurement, we used the Gini index approach (Gini, 1912). Gini index measures the
extent to which the distribution of income (or, in some cases, consumption expenditure)
among individuals or households within an economy deviates from a perfectly equal
distribution. A Lorenz curve plots the cumulative percentages of total income received
against the cumulative number of recipients, starting with the poorest individual or
household. The Gini index measures the area between the Lorenz curve (Gini, 1912) and
a hypothetical line of absolute equality, expressed as a percentage of the maximum area
under the line. Thus a Gini index of 0 represents perfect equality, while an index of 1
implies perfect inequality (Worldbank, 2016).

DATA ANALYSIS - RESULTS
Average Wages

First, let us look at the development of the average wage for the whole Czech Republic
regardless of education, and for each of its levels. Each time series in the graph from top
to bottom corresponds to the description in the legend.
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Figure 1: Development of Average Wage in the Czech Economy by Educational Level

Figure 1 shows the following facts:

+ average wages rise in line with educational levels (positive answer to RQ2),

* average wages rose in time in all categories until 2010, then their rise slowed down
or in some years they declined slightly — these fluctuations are best seen in the
bachelor’s category,

» it is evident that the average wage for entire Czech Republic almost equals the
average in the secondary education category. The differences are relatively small, on
the order of tens or several hundreds of crowns,

+ average wage in the categories ‘master’ and ‘PhD’ is markedly higher than the
average for entire Czech Republic,

* master’s average wage is CZK 38,891, but if a master holds a PhD, the average wage
rises to CZK 43,544.

Because we analyzed data behaviour in time, we interspersed the data for the elementary
and doctoral category a linear trend function (according to the determination index,
the straight line was best). Growth in GDP and overall auspicious development of the
economy in 2015 and 2016 indicate that actual growth in wages may be faster than an
analytical linear trend would suggest. This is despite the fact that in the last few years the
average wage grew slowly, was sluggish or slightly declined in some categories.

Quantiles

The quantile characteristics would be very similar although the values would be on other
levels. This is evident from the following table presenting some quantile rates for 2014.
The symbols have th