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Abstrakt

New times require new skills in new areas. This is the reason why the structure and syllabus
are becoming obsolete. Many teams of teachers study new content of teaching materials and
new ways of teaching. These efforts are supported by different organizations, beginning with
the leadership of schools across the state authorities to the bodies of the European Union. In
our study, students’ point of view is examined. The group of respondents consists of both
potential and current students, as well as the former ones. The emphasis is laid on finding
skills which "ordinary people”, according to their opinion, need for their personal and
professional life. The aim of the research was to determine the knowledge and skills that
should be part of the studies according to these people, and on the other hand, to point out
things which they would gladly give up. The survey was conducted among schools at all
levels, although the priority was the college level studies. Our expectations were confirmed in
many ways. However, many of the requirements were inconsistent with the actual state of
education. The knowledge gained in our research could help in creating track objects, their
content and the form of teaching.
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Introduction

New time requires new knowledge in new fields. That is the reason why the structure and
syllabi of teaching become obsolete. The problem with improving necessary competences
within teaching at different school levels has been solved by professionals from many
countries (e.g. Russia, Belgium, Spain, USA, Iran, the Netherlands, or Cyprus).

It is very important to adapt to increasing specialization and differentiation of knowledge and
to use proper method of teaching, especially at universities [15]. Therefore, the methodology
of appropriate professional competences has to be explored [5], [11], [22]. Nowadays, the
problem with IT competences is relevant. Several conceptual frameworks for the development
of professional competences based on their own empiric research were presented [1].

Moreover, rethinking the field of foreign languages education is also current [16]. The
criticism of changes in syllabi and concepts of approach to pupils in the field of language
education is present [7]. Through the research among students it was concluded that the
realized changes had not brought expected improvement, particularly concerning
communication abilities. According to the opinion of respondents, schools wrongly primarily
focus on improvement of grammar, whereas the communication competence is neglected.
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The research among Japanese students at American universities showed that the greatest
shortage is in the field of communication and interactive and presentation competences [16].
There is a demand for strengthening the role of experience and practical knowledge during
foreign language studies as well as emphasis on communication abilities [10]. Finding new
approaches, methods and means of creation of foreign language communicative competences
of future university foreign language teachers is important [6]. Except for IT and foreign
language fields, there are also other fields of coveted education, e.g. competence in natural
science [14], [17] or entrepreneurial education [3], [9], [12].

1 Research Objectives

Research was repeatedly performed within student activities at the Faculty of Social and
Economic Studies of Jan Evangelista Purkyné University in Usti nad Labem between the
years 2012 — 2014. The first phase of processing is mentioned in article [28]. By using a
questionnaire survey, this research monitored opinions on the level of information acquired at
school, on demands, and on reality. The research focused on people residing in the Usti
Region of the Czech Republic. The respondents were people over 18 years old who finished
their studies no more than 15 years before their participation in the research. Within
processing this research, respondents were classified from different points of view, namely by
the age, gender, level of education, the field of study and also by their opinions on the quality
of education and acquiring different kinds of competences. Two basic types of classification
were used — a cluster analysis and classification trees. The objective of this classification was
to analyse subjective respondents’ view of competences that school system provided them.
The objective was also to analyse respondents’ view of competences that were, according to
their opinion, important during discharge of their occupation. The focus was particularly put
on the structure of these competences and their level.

2 Data

The questionnaire was answered by 954 respondents older than 15 years. 181 of these
questionnaires were answered in 2012, 284 in 2013, and 489 in 2014. Men represented 47%
of respondents. The average age of respondents was 33.
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Their education structure is apparent in Fig. 1. It is obvious that secondary school graduates
predominated in the research. The structure of respondents in terms of the number of previous
employments is apparent in Fig. 2.The education structure is apparent in Fig. 3. It is obvious
that business school graduates predominated in the research. The second most frequent field is
the technical one. It is obvious in Fig. 4 that employees predominated in the research in terms



of current job focus. Half of all addressed employees were represented by administrative
employees. Almost a quarter of respondents were represented by students.

maternity | 4
unemploye
other languages ather leave 2%
artistic 11.32% 0.94% eConomic 11%

252% 37.11%

administration
technical 25%

23.27%

natural’ \
3.77% humanities employee -
juridical pedagogical medical 755% opth:r
3 469 5.35% 472% 26%
Source: Own research Source: Own research
Fig. 3: Structure of the respondents in Fig.4: Structure of the respondents in terms
terms of study focus of current job focus

It was also found out that 74% of respondents expressed satisfaction with their field of
education, 35% of respondents are studying at university at the moment (either full-time or
part-time apart from being employed), and 38% of respondents plan further education.

3 Methods

The questionnaire mostly consisted of closed questions. That means that respondents could
choose from provided answers. They were often answers assigned to a five-grade scale. Only
a minority of questions was open questions that were to specify the answers from previous
closed questions. According to the character of questions quantities of different types were
formed, nominal categorical quantities, ordinal quantities as well as cardinal continuous ones.

While processing the data, different kinds of statistical hypothesis testing were used. Diverse
groups of respondents were compared from different points of view. In the case of categorical
non-scale quantities the chi-square test for independence was used. In the case of ordinal
variables (at scale questions) the Friedman test was used to assess the level of answers in
different groups. In the case of continuous quantities a pair of tests was used: the F-test of the
equality of two variances and then the Student’s t-test to compare mean values (based on the
result of the F-test, the t-test was determined with comparable variances, in the case of the t-
test with incomparable variances). See the usage description in [18]. All tests have been done
at a 5% level of significance. The null hypothesis was the equality of observed quantities
(variances, population means) of individual sets.

One of the main steps of our processing was the classification of respondents in terms of their
opinions with regard to education quality within the meaning of acquiring knowledge
necessary for being successful at work. For this purpose, two basic classification methods
were used: the cluster analysis and decision trees. The work uses the method of the
questionnaire-based surveys and data processing with the use of relevant survey methods
described, for example, by [8] or [2].

3.1 Cluster Analysis

The cluster analysis is one of the methods of education without a teacher [4], [20]. It deals
with similarity of data subjects. It addresses division of the group of subjects into several
previously non-specified groups (clusters) so that the subjects within individual clusters are as
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most similar as possible and subjects from different clusters are as least similar as possible.
This happens via minimization of the selected purpose function.

The cluster analysis may be performed by many different methods. Individual methods differ
by various methods of determining similarity of subjects (similarity rates) and also by
clustering methods (e.g. hierarchical and non-hierarchical). While selecting the cluster
analysis method it depends on whether the source data or aggregated data is directly available
(e.g. the table of frequencies or similarity matrix). If the source data are available, the
selection method depends on the type of variables (nominal, ordinal, quantitative variables).
In order to process our data, the selection of the hierarchical method was not suitable because
of a relatively large number of subjects. The k-means algorithm is intended for clustering
subjects described by quantitative variables, which was not our case. In order to use this
method, it would be necessary to pre-process the data by binarization, which means by a
transfer of each categorical variable to several binary variables (a variable acquiring only 0
and 1 values). The most suitable method for processing the data was the two-step method.

The principles of the two-step cluster analysis are described for example in [19]. This method
uses the BIRCH (Balanced Iterative Reducing and Clustering using Hierarchies) algorithm
which is described in detail in [26], or [27]. The algorithm creates a so-called CF-tree to
which continuously incoming data are assigned. The advantage of this procedure is that it
goes through the data set only once. The disadvantage is sensitivity to the order of incoming
data points.

3.2 Decision Trees

Decision trees belong to the group of methods of education with a teacher. In this case the
decision-making rules for assigning subjects to classes are created on the basis of the teaching
(training) group.

Various types of decision trees are a widely used group of trees utilized in data models.
Decision trees are structures that recursively sort out observed data according to certain
decision-making criteria. The tree root represents the entire population set. The internal nodes
of the tree represent subsets of the population set. The values of the explained variable can be
read in tree leaves. Two types of decision trees are used, classification trees (each leaf has a
class assigned) and regress trees (each leaf has a constant assigned — estimate of the explained
variable value).

The decision tree is created recursively by splitting the space of predictor values (explaining
variables) on the basis of finding a question (branching condition) that splits the space of
observed data into subsets as well as possible, that means it maximizes the criterion of
splitting quality (so-called splitting criterion).

The splitting process stops if the so-called stopping rule is met. Another step of the algorithm
is tree pruning. It is necessary to determine the “proper” tree size (too small trees do not
sufficiently characterize all relations within data; too big trees include also arbitrary data
properties in the description). Sub-trees of the tree that are created by the construction
algorithm are generated and the quality of sub-trees generalization is compared (how well
they depict data).

The procedure may be that decision trees are initially created based on so-called training data
and then their quality is validated on so-called testing data. Another method is cross validation
when all data are used to create a tree and its sub-trees. Afterwards the data are divided into
several disjunctive parts of a similar size and gradually one data part is removed from the set.
By using the formed data sets the quality of a tree and its sub-trees is validated. Such a sub-



tree which has the lowest estimate of an actual error is selected. If more sub-trees with a
comparable estimate of an actual error exist, the smallest sub-tree is selected.

A huge amount of algorithms was developed in order to create decision trees. The most used
are CART, ID3, C4.5, AID, CHAID, and QUEST. Three types were used in our work. Their
algorithms are implemented in the SPSS statistical system.

The CART algorithm (Classification and Regression trees) [21], [25] can be used in the case
where there is one or more explaining variables available. These variables may be either
continuous or categorical (ordinal and nominal). Furthermore, in our work a variable which
may be also categorical (nominal and ordinal) or continuous was once explained.

The CHAID algorithm (Chi-squared Automatic Interaction Detector) [25] is a modification of
the AID method for a categorical dependent variable. The result is non-binary trees. For
testing, the method uses the chi-square test.

The QUEST algorithm [13] is usable only for the nominal dependent variable. Similarly to the
CART algorithm, only binary trees are created. Unlike the CART method, which performs the
selection of the variable for splitting the node and selection of the splitting point during the
tree creation at the same time, the QUEST method performs these tasks separately. The
QUEST (for Quick, Unbiased, Efficient, Statistical Tree) method eliminates several
disadvantages of algorithms using the exhaustive finding (e.g. CART), such as time
expenditure of processing, decrease in result generality.

4 Results and Discussion

While comparing the data sets from different years, no statistically important difference in
individual sets was found in most cases (the resulting p-values were considerably higher than
5%, they were within a range of 0.26 to 0.74). Then, it was possible to continue in working
with all sets in summary. The only exception was the issue of university currently studied at.
This question had a wide range of answers and the composition in individual years was very
different. For this reason, this question was not included in the main processing.

One of our main research questions was the importance of acquiring competences in IT and
foreign language fields. Therefore the focus of this research is on these subjects in more detail
in several detailed questions. After performing the statistical evaluation the conclusion was
that improving abilities in these two fields would be presumed by the majority of people
(almost 95%) even beyond school education. The tests proved that this opinion was shared by
all groups of respondents. Only the p-value 0.12 pointed out slight difference of unemployed
people. This category of people prefers extracurricular improvement in 98%.

However, there was a contradiction found in requirements for the type of competences in
these fields. The respondents were satisfied with the extent of hours allotment to subjects
related to IT and foreign languages but, contrarily, they were dissatisfied with the amount and
kind of knowledge acquired. This fact was most evident at university education (p-value for
IT was 0.032, for foreign languages it was 0.028). By a closer research it was found that just
these respondents feel insufficient connection of school and practice. Therefore, it is possible
to conclude that these subjects are taught at school rather theoretically and less practically
than the respondents would need in their further employment.

Another part of questions was focused on improving competences that do not directly belong
to specific subjects. An example of these competences is an ability to learn, logic, stress
resistance, reliability, adaptation to conditions, working with people, self-presentation, etc.
Within the entire investigated set, surprisingly logic had the highest statistical difference (p
value 0.017) the improvement of which would be required by 85% of people across education



levels and fields. Another considerable group was the competence of working with people,
reliability, ability to learn and adapt to specific conditions and self-presentation (p value
within 0.028 — 0.039). All these competences were supported by approximately 60% of the
respondents. At some of these competences, statistical tests showed differences within
individual groups of respondents. The ability to adapt is, for example, strongly supported by
people without the secondary school-leaving exam. The ability to work with people is
considerably supported by administrative employees. People of artistic specialization and
executives would like to develop the ability to self-present.

As already stated above, one of our main steps of our processing was the classification of the
respondents in terms of their opinions with regard to education quality within the meaning of
acquiring knowledge necessary for being successful at work.

In the first classification stage, the cluster analysis was carried out in order to divide the
respondents into groups with similar opinions. As a classification variable a triad was chosen,
describing the rate of satisfaction with the school studied at, with the rate of willingness to be
educated in IT and foreign languages even outside school. The two-step method divided the
respondents into five groups with quite a good quality of resulting clustering. This is apparent
in Fig. 5.
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Fig. 5: Cluster quality of model with 3 inputs and 5 clusters

Furthermore, three algorithms were used to create decision trees, namely CRT, CHAID, and
QUEST. The aim of these trees was to find the description of created clusters in terms of the
observed respondents’ opinions. The second objective was to find the description of created
clusters in terms of the respondents’ identification. In both cases the respondent’s affiliation
to individual clusters was chosen as the explained variable. In the first case, the explained
variables were the triad of variables identical to classifying variables of the cluster analysis. In
the second case, the explained variables were identification data of the respondents, namely
gender, age, education degree and field, current employment, and data on current or future
education.

The quality of the second group of decision trees was very high. Risk estimate was within
0.080 to 0.177. This means that the successfulness of classification was within 82.3% to
92.0%. In this case, the tree created by using the QUEST algorithm was of the highest quality.
Unfortunately, the quality of the first group of decision trees was rather low. Risk estimate
was within 0.502 to 0.556. This means that the successfulness of classification was at low
level within 44.4% to 49.8%.

Despite this, it is possible to come to several interesting conclusions about our respondents.
Entrepreneurs, executives, and non-administrative employees are more or less satisfied with
the level of the school they studied at in terms of the acquired knowledge and they are
strongly willing to be educated within IT even outside school education. Students of
secondary general education and bachelors of humanistic and law studies are not satisfied at



all with the level of the school they studied at in terms of the acquired knowledge but they are
not very willing to be educated outside school, not even within IT or foreign languages.
Graduates from lower school education of pedagogical, medical or IT fields are considerably
satisfied with the level of the school they studied at and they are willing to be further educated
within IT and foreign languages. Graduates from secondary professional schools, economy
and IT bachelor studies are strongly willing to be further educated within IT.

In the second classification stage, the cluster analysis was carried out in order to divide the
respondents into groups with similar opinions on different studied subjects. As the classifying
variables, there were twenty variables selected, expressing detailed respondents’ opinions on
teaching these selected subjects (among them for example mother tongue, maths, foreign
languages, PC work, psychology, law basics, financial literacy but also general overview).
The two-step method divided the respondents into two groups. The quality of the resulting
clustering was somehow lower than in the previous case. Yet it is still on the usability
threshold.

Furthermore, three algorithms were used again to create decision trees, namely CRT, CHAID,
and QUEST. The aim of creating these trees was again to find the description of the created
clusters. At first, the aim was to find the description of the created clusters in terms of the
respondents’ identification. The second description was in terms of observed respondents’
opinions. In both cases, the respondents’ affiliation to one of the two resulting clusters was
chosen as the explained variable. In the first case, the explained variables were identification
data of the respondents, namely gender, age, education degree and field, current employment,
and data on current or future education. In the second case, there were chosen twenty
variables identical to classifying variables of the cluster analysis as the explained variables.

The quality of the group of decision trees was balanced and very high. Risk estimate was
within 0.088 to 0.116. This means that the successfulness of classification was within 88.4%
to 91.2%. In this case, the tree created by using the CRT algorithm was of the highest quality.
This tree is shown in Fig. 6. The quality of the second group of decision trees was higher than
in the case of the previous clustering. Risk estimate was within 0.275 to 0.354. This means
that the successfulness of classification was at well-usable level, exactly within 64.6% to
72.6%.

The most distinct results of this classification can be summarized into the following
conclusions. Graduates of lower schools of humanistic, pedagogical, nature-science studies
and schools oriented on IT, who graduated at the turn of the century, have the opinion that
mother tongue and PC work should be taught for the whole duration of education. They
consider the ability to adapt to external conditions to be an important property that should be
supported by the education process. Young respondents of the age up to 24 years who
graduated at general, economic and artistic schools of a secondary or bachelor level belong to
a group that would prefer to be educated in foreign languages for the whole duration of their
studies. On the contrary, they do not consider mother tongue education for the whole duration
of their studies to be beneficial. They do not have any clear opinion on teaching exact subjects
and IT.

In the third, the last stage of processing, selected respondents’ answers to individual questions
regarding their satisfaction were chosen as the classifying variables. The two-step method
created three clusters. The information about the respondents’ affiliation to the cluster in the
processed variables was included. The quality of the resulting clustering was very high.
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Fig. 6: Classification tree created using the algorithm CRT
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In another step of processing, all three types of classification trees were created again. The
affiliation to the cluster was chosen as the explained variable; and the answers to individual
questions regarding the respondent’s opinions as explaining variables. Risk estimate is ranged
from 0.142 to 0.235 for all the created trees. This means that the success rate of classification
of objects ranged from 85.8% to 76.5%. The quality of models was adequate. Furthermore,
the second triad of decision trees was created. The affiliation to a cluster as the explained
variable was chosen again. Unlike in the previous processing, the answers to questions
regarding the type of respondent as the explaining variables were chosen. Risk estimate is
ranged from 0.348 to 0.483 for all the created trees. This means that the success rate of
classification of objects ranged from 65.2% to 51.7%. Therefore, the quality of models was
not very high. But this quality can be considered sufficient.

The result of our classification is the following findings. The most satisfied respondent is over
35 years old, of economic and technical specialization. These respondents mostly miss
education within foreign languages and ICT. People with pedagogical specialization are less
satisfied but they have no specific wishes. On the contrary, the least satisfied ones are the
respondents with secondary economic education working in administration, of the age
between 23 and 35. They mostly miss higher connection of school and practice as well as
higher quality of teachers. Apart from foreign languages and ICT they would prefer more
education in the field of entrepreneurial competences, logic but also psychology and general
overview. They would also prefer education in the form of discussion and assistance with
improving self-presentation ability. The respondents of artistic specialization have no
considerable objections to the quality of the school system. They would prefer more
creativity. It would be even preferred by medical students. Apart from this, they would prefer
better connection to practice and improvements within working with people.

Conclusion

Our research shows that, despite rumours, people are generally more or less satisfied with the
quality of the school system in the Czech Republic. This issue is most critically perceived by
people of secondary economic education who work in administration. The biggest problem of
the Czech school system is seen in the connection of school and practice. This confirms the
views of the authors of the article [23]. The example of the development model of
competencies which graduates need in the labour market is also described in the article [24].
There is also dissatisfaction with the competencies of teachers.

Obviously, there is a demand for more intensive foreign language and ICT education across
all respondent groups. These subjects should be taught for the whole duration of education. In
this field, there is also dissatisfaction with the quality of teachers and teaching methods. In
both fields the respondents would prefer less theory and more practical experience. This
conclusion is in compliance with conclusions of several international studies, such as [7],
[16], [11], or [6]. Unfortunately, our research also implies that not all those who perceive
insufficient competences in these fields also have a need to be further educated outside the
school system itself. This mainly applies to graduates from secondary general education and
humanistic and law bachelor studies.

However, the view of other education orientation is more differentiated according to
respondent groups. Technically oriented respondents perceive insufficient quality of maths
education in the Czech school system. Humanistic- and economic-oriented respondents would
prefer to have more psychology, logic, entrepreneurial education and general overview.
Respondents with medical and artistic specialization would like to get higher support for
creativity. Respondents of the two latter groups would prefer education in the field of working
with people. It is therefore obvious that higher differentiation of subjects at different school



specializations is necessary, preferably in the form of various optional subjects. Younger
respondents, unlike other ones, do not perceive the need to improve their competence to adapt
to external conditions. The question is why. It is possible that young people already (or yet)
do not consider this competence to be so important.

An interesting phenomenon worth pointing out is how the opinion on the given issue differs
between men and women. There appeared to be no statistically considerable differences in
any of the tests. This was also confirmed after the inclusion of the “gender” item in the
classification methods. None of the used methods assesses gender as an important
identification. It is therefore apparent that men and women have similar opinions, which is
satisfying.

Our conclusions are more or less in compliance with investigations from other countries
mentioned at the beginning of this article. It is apparent that the mentioned problems of the
Czech school system are not only the national issue but one of an international character.

Acknowledgements

The research is financed by the internal grant agency of the J. E. Purkyné University in Usti
nad Labem in the Czech Republic.

References

[1] AESAERT, K.; VAN BRAAK, J.; VAN NILEN, D.; VANDERLINDE, R.: Primary
school pupils’ ICT competences: Extensive model and scale development. Computers
and Education. 2015, wvol. 81, pp. 326-344. ISSN 0360-1315. DOI:
10.1016/j.compedu.2014.10.021

[2] BAHR, P. R.: Classifying Community Colleges Based on Students’ Patterns of Use,
Research in Higher Education. 2013, vol. 54, no. 4, pp. 433-460. ISSN 0361-0365.
DOI: 10.1007/s11162-012-9272-5

[3] BERANEK, L.; REMES, R.: Evaluation of the support of entrepreneurial competences
of students in the subject e-commerce. In: Krejci, I; Flegl, M; Houska, M. (eds.),
Efficiency and Responsibility in Education. Czech University Life Sciences Prague,
Prague, 2013, pp. 32-38. ISBN 978-80-213-2560-9.

[4] EVERITT, B.S., LANDAU, S., LEESE, M.: Cluster Analysis. 4" ed., Hodder Arnold,
London. 2001. ISBN 0-340-761-19-9.

[5] CERNY, M.: How students of economics can solve practical economic problems: some
empirical evidence. In: Krejci, I; Flegl, M; Houska, M. (eds.), Efficiency and
Responsibility in Education. Czech University Life Sciences Prague, Prague, 2013,
pp. 87-97. ISBN 978-80-213-2560-9.

[6] FAHRUTDINOVA, R. A; YARMAKEEV, I. E.;; FAHRUTDINOV, R. R.: The
formation of students’ foreign language communicative competence during the learning
process of the English language through interactive learning technologies (The study on
the basis of Kazan Federal University). English Language Teaching. 2014, Vol. 7,
No. 12, pp. 36-46. ISSN 1916-4742. DOI: 10.5539/elt.v7n12p36

[71 MARTINEZ, J. G.; VIDAL, C. E.; CERVERA, M. G.: Learning language or not
learning language. The acquisition of the communicative competence in secondary
education in a highly technological environment. A study from Catalonia (Spain).
Revista Complutense de Educacion. 2015, Vol. 26, No. 1, pp. 141-160. ISSN 1130-
2496. DOI: 10.5209/rev_RCED.2015.v26.n1.42814



http://dx.doi.org/10.1016/j.compedu.2014.10.021
http://dx.doi.org/10.1007/s11162-012-9272-5
http://dx.doi.org/10.5539/elt.v7n12p36
http://dx.doi.org/10.5209/rev_RCED.2015.v26.n1.42814

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

HU, S.; McCORMICK, A. C.: An Engagement-Based Student Typology and Its
Relationship to College Outcomes. Research in Higher Education. 2012. Vol. 53, No.7
pp. 738-754. ISSN 0361-0365. DOI: 10.1007/s11162-012-9254-7

CHLPEKOVA, A.; KOLTNEROVA, K.: Education of first-line managers aimed at
developing competency — the training of production employees in the workplace. In:
Krejci, I; Flegl, M; Houska, M. (eds.), Efficiency and Responsibility in Education.
Czech University Life Sciences Prague, Prague, 2013, pp. 218-225. ISBN 978-80-213-
2560-9.

ISHMURADOVA, A. M., YEVGRAFOVA, O. G.; DERDIZOVA, F. V,
MAKSIMOVA, E. V., BAGATEEVA, A. 0., ROMAZANOVA, O. V;
FASSAKHOVA, G. R.: The model of formation of Foreign-Language skills of the
students in Self-Learning activities. Asian Social Science. 2014, Vol. 11, No. 1,
pp. 162-168. ISSN 1911-2017.

KAMALOVA, L. A.: Formation of professional competences of “primary education”
profile students while the studying process at the university. Review of European
Studies. 2015, Vol. 7, No. 1, pp. 94-100. ISSN 1918-7173. DOI: 10.5539/res.v7n1p94

KARIMI, S., BIEMANS, H. J. A.; LANS, T.; AAZAMI, M.; MULDER, M.: Fostering
students’ competence in identifying business opportunities in entrepreneurship
education. Innovations in Education and Teaching International. Online version
December 2014, 15p. ISSN 1470-3300. DOI: 10.1080/14703297.2014.993419

LOH, W.-Y.; SHIH, Y.-S.: Split selection methods for classification trees. Statistica
Sinica. 1997. Vol. 7, pp. 815-840. ISSN 10170405.

LOPES, J. B.; COSTA, N.: The evaluation of modelling competences: Difficulties and
potentials for the learning of the science. International Journal of Science Education.
2007, Vol. 29, No. 7, pp. 811-851. ISSN 0950-0693. DOI:
10.1080/09500690600855385

MULLER, J.: The future of knowledge and skills in science and technology higher
education. Higher Education. 2015. Vol. 70, No. 3, pp. 409-416, ISSN 0018-1560.
DOI: 10.1007/s10734-014-9842-x

OCKEY, G. J.; KOYAMA, D.; SETOGUCHI, E.; SUN, A.: The extent to which
TOEFL iBT speaking scores are associated with performance on oral language tasks
and oral ability components for Japanese university students. Language Testing. 2015,
Vol. 32, No. 1, pp. 39-62. ISSN 1477-0946, DOI: 10.1177/0265532214538014

De PUTTER-SMITS, L. G. A.; TACONIS, R.; JOCHEMS, W.; Van DRIEL, J.: An
Analysis of Teaching Competence in Science Teachers Involved in the Design of
Context-based Curriculum Materials. International Journal of Science Education. 2012,
Vol. 34, No. 5, pp. 701-721. ISSN: 0950-0693. DOI: 10.1080/09500693.2012.656291

REZANKOVA, H.: Analyza dat z dotaznikovych Setieni. Prague, Professional
Publishing. 2010. ISBN: 978-80-7431-062-1.

REZANKOVA, H.: Shlukovéni a velké soubory dat. In: Kupka, K. (ed.). Analyza dat
2004/11. Pardubice. TriloByte Statistical Software, 2005. pp. 7-19. ISBN 80-239-4847-
4.

REZANKOVA, H.; HUSEK, D.; SNASEL, V.: Shlukovd analyza dat. Professional
Publishing, Praha. 2007. ISBN 978-80-8694-681-8.



http://dx.doi.org/10.1007/s11162-012-9254-7
http://dx.doi.org/10.5539/res.v7n1p94
http://dx.doi.org/10.1080/14703297.2014.993419
http://dx.doi.org/10.1080/09500690600855385
http://dx.doi.org/10.1007/s10734-014-9842-x
http://dx.doi.org/10.1177/0265532214538014
http://dx.doi.org/10.1080/09500693.2012.656291

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

TIMOFEEV, R.: Classification and Regression Trees (CART) Theory and Applications.
CASE-Center of Applied Statistics and Economics, Humboldt University, Berlin. 2004.

TRAN, T. T.: Limitation on the development of skills in higher education in Vietnam.
Higher Education. 2013. Vol. 65, No. 5, pp. 631-644, ISSN 0018-1560. DOI:
10.1007/s10734-012-9567-7

TUONONEN, T.; PARPALA, A.; MATTSSON, M.; LINDBLOM-YLANNRE, S.:
Work experience in relation to study pace and thesis grade: Investigating the mediating
role of student learning. Higher Education. 2016. Vol. 72, No. 1, pp. 41-58, ISSN
0018-1560. DOI 10.1007/s10734-015-9937-7

VELASCO, M. S.: Do higher education institutions make a difference in competence
development? A model of competence production at university. Higher Education.
2014. Vol. 68, No. 4, pp. 503-523, ISSN 0018-1560. DOI: 10.1007/s10734-014-9725-1

WILKINSON, L.: Tree Structured Data Analysis: AID, CHAID and CART.
Sawtooth/SYSTAT Joint Software Conference. Sun Valley, ID. 1992.

ZHANG, T.; RAMAKRISHNAN, R.; LIVNZ, M.: BIRCH: An Efficient Data
Clustering Method for Very Large Databases. ACM SIGMOD Record. 1996, Vol. 25,
No. 2, pp. 103-114. ISBN 0-89791-794-4. DOI: 10.1145/233269.233324

ZHANG, T.; RAMAKRISHNAN, R.; LIVNZ, M.: BIRCH: A New Data Clustering
Algorithms and Its Applications. Journal of Data Mining and Knowledge Discovery.
1997. Vol. 1, No. 2, pp. 141-182. ISSN: 1384-5810. DOI: 10.1023/A:1009783824328

ZAMBOCHOVA, M.: What competences are expected to be gained at schools? In:
Krejci, I; Flegl, M; Houska, M. (eds.), Efficiency and Responsibility in Education.
Czech University Life Sciences Prague, Prague, 2015, pp. 649-656. ISBN: 978-80-213-
2560-9.

RNDr. Marta Zambochova, Ph.D.; Be. Aneta Kulhanova


http://dx.doi.org/10.1007/s10734-012-9567-7
http://dx.doi.org/10.1007/s10734-015-9937-z
http://dx.doi.org/10.1007/s10734-014-9725-1
http://dx.doi.org/10.1145/233269.233324
http://dx.doi.org/10.1023/A:1009783824328

KLASIFIKACE JEDNOTLIVCU PODLE JEJICH NAZORU NA ZISKANI POTREBNYCH
KOMPETENCI V RAMCI JEJICH STUDIA

Moderni doba vytvari stale vétsi tlak na individudlni vzdélavani ¢loveka a tim klade stéale
vetsi diiraz na co nejefektivnéjsi ziskavani védomosti. Pro poskytovatele téchto informaci je
dalezité¢ znat pottebu skladby pozadovanych kompetenci a zplsobti piedavani znalosti.
Tvorbou novych osnov vyucované latky i novymi pfistupy k vyuce se zabyvad mnoho tymui
pedagogl, a to na rtiznych urovnich pocinaje vedenim Skol, pies statni ufady az po organy
Evropské unie. V na$i studii jsme se zabyvali subjektivnim pohledem studentii, a to jak
soucasnych, tak i byvalych. Zam¢tili jsme se pfedevSim na zkoumani schopnosti, které by
b&Zny absolvent §koly potieboval dle svého nézoru pro sviij osobni i profesni Zivot. Slo nam
0 analyzu kompetenci, které¢ by dle oslovenych respondenti mély byt soucasti studia, a které
jim naopak pfipadaji nadbyte¢né. Prizkum byl proveden pro rtizné trovné skol, i kdyz nasi
prioritou byla pfedev§im vysokoskolskd troven studia. Srovnanim s jinymi studiemi jsme
zjistili, Ze situace v Ceské republice neni piili§ odlisna od jinych zemi. Samoziejmé jsme
nalezli i mnoha specifika pro Ceskou republiku. Ziskané poznatky by mohly pomoci pfi
tvorb¢ osnov a formy vyuky na riznych trovnich skolstvi.

KLASSIFIZIERUNG VON PERSONEN NACH IHRER MEINUNG ZzUM ERWERB
NOTWENDIGER KOMPETENZEN IM RAHMEN IHRER UNTERSUCHUNGEN

In unserer Studie befassen wir uns mit den subjektiven Ansichten der Studenten, und zwar
sowohl der gegenwértigen als auch der ehemaligen. Wir konzentrieren uns vor allem auf die
Erforschung der Fahigkeiten, die der gewohnliche Absolvent der Schule — seiner Meinung
nach — fiir sein Privat- sowie Berufsleben bendtigen wiirde. Uns ging es um eine Analyse der
Kompetenzen, welche nach den angesprochenen Befragten einen Teil des Studiums bilden
sollten, sowie welche sie tberfliissig finden. Die Forschung wurde fiir alle Ebenen der
Schulen durchgefiihrt, obwohl unsere Prioritét vor allem das Hochschulstudium war. Durch
den Vergleich mit anderen Studien stellten wir fest, dass die Situation in der Tschechischen
Republik sich von der in anderen Léndern nicht viel unterscheidet. Natiirlich fanden wir viele
fiir die Tschechische Republik typische Spezifika. Die erworbenen Erkenntnisse konnten bei
der Gestaltung der Lehrpldane und Lehrformen in verschiedenen Ebenen im Schulwesen
helfen.

KLASYFIKACJA JEDNOSTEK WEDLUG ICH OPINII NA TEMAT POZYSKANIA
NIEZBEDNYCH KOMPETENCJI W RAMACH ICH STUDIOW

W naszych badaniach przyjrzeliSmy si¢ subiektywnym pogladom studentéw, zaréwno
obecnych, jak 1 bylych, czyli absolwentoéw. SkupiliSmy si¢ przede wszystkim na badaniu
umieje¢tnosci, ktore zdaniem wigkszosci studentdw potrzebne sa w Zyciu prywatnym
i zawodowym. StaraliSmy si¢ przeanalizowa¢ kompetencje, ktore zdaniem respondentow
powinny by¢ czg$cig programu studiow, a ktore ich zdaniem sg niepotrzebne. Badanie zostato
przeprowadzone w szkolach rdéznego szczebla, cho¢ naszym priorytetem byt przede
wszystkim szczebel akademicki. Porownujac wyniki innych badan stwierdzili$my, ze sytuacja
W Czechach nie r6zni si¢ zbytnio od innych krajow. Oczywiscie, znalezliSmy tez wiele cech
specyficznych dla Czech. Uzyskane informacje moga pomodc przy tworzeniu nowych
programéw 1 form nauczania na r6znych szczeblach oswiaty.



