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INTRODUCTION

SCHOLA 2016, Pedagogy and Didactics in Techni-
cal Education, 12th International Conference on Engi-
neering Pedagogy, was held from 6th to 7th Decem-
ber 2016, Masaryk Dormitory, Congress Centre, Czech
Technical University in Prague, Czech Republic.

SCHOLA 2016 was organised in cooperation of
Czech Technical University in Prague, MIAS, School of
Business and Interdisciplinary Studies and DTI Uni-
versity in Dubnica nad Vahom, Slovakia, under the
auspices of the International Society of Engineering
Pedagogy - IGIP and other partners.

This international conference was aimed to focus
on the exchange of relevant trends and research re-
sults as well as the presentation of practical experi-
ences in Engineering Pedagogy.
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Philosophy and Basic Principles of
International Society for Engineering
Pedagogy

Tiia Rautmann
Tallinn University of Technology
Estonian Centre for Engineering Pedagogy
Tallinn, Estonia
tila.ruutmann@ttu.ee

Abstract—Engineering Pedagogy is an interdis-
ciplinary scientific subject and an essential element
of the system of engineering education. The article is
dedicated to the work of Adolf Melezinek, the founder
of Engineering Pedagogy and the main principles of
Klagenfurt School of Engineering Pedagogy. Curricu-
lum design and technical teacher education in Inter-
national Society for Engineering Pedagogy (IGIP) are
based on Melezinek's work.

Keywords—engineering pedagogy science, teach-
ing engineering, curriculum design, technical teacher
training.

I. INTRODUCTION

~Scientists dream about doing great things.
Engineers do them.” — James A. Michner.

The present article is dedicated to the work of
Adolf Melezinek — the main principles of Klagen-
furt School of Engineering Pedagogy, curriculum
design and technical teacher education in Inter-
national Society for Engineering Pedagogy (IGIP)
are based on his work.

Professor Adolf Melezinek (1932 — 2015) was
the founder of IGIP, long-time president of IGIP,
IGIP honorary life president and one of the found-
ing professors of the University of Klagenfurt.

Adolf Melezinek had numerous international
honors and activities — among others Advisor to
the Government of the Czech Republic for higher
education, Honorary Doctor of Tallinn University of
Technology, Honorary Senator of the University of
Budapest, Honorary Doctor of Technical University
of Liberec, Moscow NE TU Bauman, University of
Hradec Kralové, Technical University in Moscow
(MADI), etc.

[Il. DEVELOPMENT OF ENGINEERING PEDAGOGY

Adolf Melezinek was the founder of the Klagen-
furt School of Engineering Pedagogy. The funda-
mental principles of Engineering Pedagogy Sci-
ence have been elaborated, and formulated in
general sense by Adolf Melezinek [1]. Engineering
Pedagogy is an interdisciplinary scientific subject

and an essential element of the system of engi-
neering education.

While scientific pedagogy comprises various
schools and streams, two major streams can be
identified based upon simplified and generalized
assumptions. The first one includes the more or
less traditional philosophical-spiritual scientific
beginning during which methods based upon
phenomenological understanding were applied
in order to get insight into the components of
the instruction process. The other stream is rep-
resented by scientists who basically created the
cybernetic beginning during which calculation
methods dominated. Although both streams
comprise a wide range of schools, they share cer-
tain key ideas which, at the same time, distinguish
them from each other [3].

The traditional, classical pedagogy did not
meet specific needs when used for education of
engineers striving for the teaching profession.
This was proved by experiences of different coun-
tries. The discrepancy was solved by setting up
of special engineering-pedagogical institutes at
some technical universities. The term “Ingenieur-
padagogik — Engineering Pedagogy"” has become
a technical term for a young scientific discipline
which deals with the problems of teaching tech-
nology and engineering.

The term “Engineering Pedagogy” signifies the
characteristic of discipline — the interaction of en-
gineering and technical sciences with pedagogy
and the education system. As it is presented in
Figure 1 (in Melezinek [2]), the necessary technical
knowledge is offered to Engineering Pedagogy by
different technical sciences. Pedagogical knowl-
edge (didactics) is generally used in the develop-
ment of corresponding knowledge systems for
instruction, as well as for the method of instruc-
tion, whereby the cognitions of other sciences are
also being used, such as psychology, sociology,
information theory, etc.

Melezinek [3] proposed the aims of Engineer-
ing Pedagogy — to implement integral thinking in
terms of Science as Art, trying to combine the sci-
ence of teaching with the art of the teacher, i.e.

Philosophy and Basic Principles of International Society for Engineering Pedagogy | 9



with the teacher’s personality. The teaching pro-
cess should be inspired in a scientific manner ap-
plying as many calculation methods as possible
and making teaching activities meaningfully al-
gorithmic. However, human beings and art, which
inspires teaching and adds creativity, should
maintain their roles in the instruction process.
The teacher’s art should be applied in accordance
with the science, exploring the effectiveness of
teaching processes. The subject of Engineering
Pedagogy Science is everything, which improve-
ment of technical disciplines is aimed at, all kinds
of teaching activities, concerned with aims, con-
tent and forms of education.

The methodology of Engineering Pedagogy as
the science of the most common laws, principles
and methods of scientific and technical knowl-
edge, search for new ideas and theories and their
realization, the contents and structure of engi-
neering activities has been considered. The ob-
ject of Engineering Pedagogy is the pedagogical
system of training engineers; the subject is de-
scribed as designing and realizing of professional
training contents, organization forms, methods,
and the process of specialist's personality forma-
tion.

| Psychology | | Communication Studies | | Educational Technology ‘

| Biological Principles ‘
Understandable
Text Creation

/
Y Y Y

Engineering Pedagogy

T
/Engineering - Educational - Practica\

|Electrical Engineering| | Mechanical Engineering | |Civi| Engineering‘

Sociology

Fig. 1. Engineering Pedagogy Model for Technical Teacher
Training [2]

The basic notions and categories are the same
as in general pedagogy: aims, principles, orga-
nization form, etc., enriched with new contents
taking into account the objectives of engineering
education. The categories specific for Engineering
Pedagogy are scientific and technical knowledge,
engineering activity, specialist's personality and
communication in the process of professional ac-
tivity.

I1l. DEVELOPMENT OF ENGINEERING PEDAGOGY
SCIENCE

According to Heinze [4] developments in Engi-
neering Pedagogy in Europein 1950s are exempli-
fied by three “schools of Engineering Pedagogy":

the “Dresden School of Engineering Peda-
gogy”;

« the "Prague School of Engineering Peda-
gogy”;

« the “Klagenfurt School of Engineering Ped-
agogy".

The “Dresden School of Engineering Pedago-
gy” goes back to the founding of the Institute of
Engineering Pedagogy at the Technical University
in Dresden in November 1951 [2]. The first director
of the institute was Prof. Dipl.-Ing. Hans Lohmann,
succeeded by Prof. Dr. Lichtenecker in 1963 and
Prof. Dr. G. Lehmann in 1986 [3].

The “Prague School of Engineering Pedagogy”
developed in Czechoslovakia in the 1960s based
on activities at the universities in Prague, Liberec,
Brno, Olomouc, Bratislava and Kosice. An Institute
of Vocational Training was set up at the Technical
University in Prague in 1961, which became the In-
stitute of Studies at Technical Universities in 1965.
The director of the institute was Prof. Dipl.-Ing.
S. Novék, CSc [3]. Thus the origins of the “Prague
School of Engineering Pedagogy” can be clearly
dated back to 1961. The origin of this institute ex-
isted in different forms till 1991, when its educa-
tional activities were taken over by the founded
Masaryk Institute of Advanced Studies of Czech
Technical University in Prague. The work of Prof.
S. Novak was continued by Dr. Dipl.-Ing. J. Méficka
and PhDr. Dana Dobrovckd Csc [3]. Development
and production of new educational means in the
institute were closely connected with research.

The “Klagenfurt School of Engineering Peda-
gogy” was established in 1971. Dipl.Ing.,Dr.phil.,Dr.
hc. Adolf Melezinek was appointed to the ‘chair
of the didactics of scientific/technical subjects
with particular reference to teaching technology’
and University of Educational Sciences (now the
University of Klagenfurt) saw the continual and
systematic scientific development of Engineer-
ing Pedagogy in Austria [2]. The term “Klagenfurt
School of Engineering Pedagogy” is used for a sci-
entific approach founded by Adolf Melezinek.

According to A. Haug [5], Melezinek built up
the Institute of Teaching Technology with an em-
phasis on engineering education. Melezinek had
previously been based in Prague where he taught
courses for technology lectures at university level
at TU. Thanks to these activities and IGIP, the work
of the "Klagenfurt School of Engineering Educa-
tion" was and is still very effective.

According to Victor K. Schutz [6] the "Klagen-
furt School of Engineering Pedagogy” and IGIP are
well established. They should be able to contrib-
ute significantly along with the Bologna Declara-
tion, the ABET CRITERIA and other programs to an
eventual accreditation agreementforengineering
and technology programs and faculty members.

The current situation of Engineering Pedagogy
has evolved more or less continuously from ac-
tivities at the three schools of Engineering Peda-
gogy mentioned above. This is where the basic
approaches of all three schools of Engineering
Pedagogy meet: the prerequisite for scientific

10 | Philosophy and Basic Principles of International Society for Engineering Pedagogy



studies on Engineering Pedagogy is mastery of
the fundamentals of a technical science subject.
The path to teaching a science irreversibly leads
from mastery of the subject matter to the actual
teaching process. This is where specific research
on Engineering Pedagogy can start. Naturally, it
also reflects findings from pedagogy and other
sciences and takes account of a whole series of
important influences [2]. This is formulated in
a general sense by Melezinek [1] in the initial ap-
proach of the “Klagenfurt School of Engineering
Pedagogy” when he defines the subject of Engi-
neering Pedagogy as the scientific investigation
and practical realization of the aims and contents
of technical subjects as well as of the process in
which their contents are transformed by specific
media as influenced by a specific socio-cultural
environment with the help of specific teaching
methods with the knowledge of specific recipi-
ents.

According to Melezinek [5] the Klagenfurt ap-
proach to Engineering Pedagogy may be based
on the thoughts of traditional philosophic-hu-
manistic pedagogy, but it does emphasize the
approach of cybernetic pedagogy, which is based
on the concept of information with its quantita-
tive measurements and feedback control system
—inline with the special situation of technical sci-
ences and technicians.

As Melezinek has pointed out [5], the educa-
tional process should be scientific — a sensible
algorithm should be created for the activity of
teaching — but we should not lose sight of the per-
son and their art which inspire teaching and give
it creative impulses. The art of teaching should be
brought to bear on the foundations of a science
on the effects of learning processes.

The “Klagenfurt School of Engineering Pedago-
gy" defines the subject of Engineering Pedagogy
as the scientific investigation and practical real-
ization of the objectives and contents of techni-
cal subjects as well as the process in which the
subject matter is transformed into knowledge for
the addressees with the help of certain media
and instructional methods within a socio-cultural
environment [1].

The Engineering Pedagogical concept of teach-
ing according to Klagenfurt approach may be de-
scribed as follows: education is a subject to cer-
tain regularities. It has two poles — the teaching
system and the learning system — between which
information is transferred.

According to Frank and Heimann the course of
the whole process is influenced by a number of
variables [1]:

+ Instructional objectives (2);
Subject matter (L);

« Psychostructure (P);
Media (M);

« Sociostructure (S);
Teaching method (TM).

Teaching can be changed significally when the
variables are altered. The teacher's main didactic
task is to find an optimal teaching method (TM
- how?) which can achieve a given instructional
objective (Z — why?) for a given subject matter (L —
what?) with the available media (M — with what?)
for the addressees present (P — who?) under the
influence of a certain socio-cultural environment
(S — where?). This described Engineering Peda-
gogical model of the teaching process is present-
ed in Figure 2 [1].

The teaching method is thus a function of dif-
ferent influential factors and can be expressed
mathematically as follows [1]:

™M=f(ZLMPS)

This functional equation describes very com-
plicated relations as all factors act together. Indi-
vidual factors can act with or against others. The
educational process as a whole, taking account of
teaching and learning and the mutual interplay of
all pedagogical variables, represents an extraor-
dinary complex construction.

In the process of teaching the forming of
knowledge of students is always carried out by
a certain plan, according to the accurately speci-
fied instructional objective. Taxonomy of instruc-
tional objectives was developed by B. S. Bloom,
D.R. Krathwohl and other authors (cited in [1]). Ac-
cording to the formulation of R. F. Mager itis pos-
sible to understand the instructional objectives
of the teacher set as univocal, clear-cut, exclud-
ing most of alternatives (cited by [1]). According
to Melezinek [1] it is important to set general in-
structional objective first and then detailed in-
structional objectives of a lecture.

Clear conception of the goal before learning
study materials provides the learners with the op-
portunity to explain the reference points of joint
activity and to make clear the tasks challenging
them. This takes off the stress during the process
of teaching, promotes motives formation and fi-
nally increases teaching effectiveness.

Teaching z
System - L
)
- P
- M
Y
Learning * S
System S

Fig. 2. Engineering Pedagogical Model of the Teaching Pro-
cess [1]
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Pedagogical variable “subject matter” (L) indi-
cates what should be taught to students. H. Frank
and B. Meder (cited in [1]) have proposed the
change of the amount of scientific information in
years. At the end of 18th century the amount of
scientific knowledge overcame the possibility of
seize of a single person. The structural-theoreti-
cal approach of Jerome Seymour Bruner (cited in
[1]) proposes that the old image of a science as
a quantum of exactly described facts has expired,
and contemporary science is more than collected
and generalized facts. Today new facts have been
searched along with phenomena in order to find
the conjunction between them for the purpose to
finding the structure and systematic effects. By
including separate facts and phenomena into the
substantial inner structure of the subject matter,
it is easier for students to remember these facts
and phenomena with the help of remembered
general impression. According to Melezinek [1],
a lecturer has to select subject matter according
to the aimed instructional objective and point out
the main phenomena, laws and conceptions and
to structure the chosen subject matter, use main
principles of the conception of understandability.

The invariable “psycho-structure” (P) has also
a great importance in Engineering Pedagogy. This
is formulated by Melezinek[1]. G. Gagne[1] has de-
fined the process of teaching — teaching is a goal-
directed process of transmission of knowledge,
the result of which residual changes in human re-
serves or abilities have occurred, and which have
not occurred due to the natural development. The
main condition for the learning process is receiv-
ing information from surrounding. Information is
received by optical, acoustical, tactile, thermal,
and sensorial channels. The intensity of the ap-
propriate channel refers to the maximum of in-
formation that these channels transfer in unit of
time to sensorial memory.

According to H. Frank (cited in [1]) maximal
intensity of optical channel is 107 bit/s, that of
acoustical channel is about 1,5.106 bit/s, and
tactile channel (only by hand) — 0,2.106 bit/s. In-
tensity of other channels is much lower and stay
in the interval from 10 to 100 bit/s. The speed of
apperception is defined by H. Frank 16 bit/s. H.
Riedel proved that the speed of apperception de-
pends on the age of people. H. Frank noted the
value 16 bit/s, which is maximal for people in
age of 18 — 21. H. Frank stated that information
in short-term memory the delay is 10 seconds, at
the same time according to the data of H. Riedel
it is 6 seconds. The flow speed into permanent
memory according to H. Frank and FV. Cube is
0.7 bit/s [1]. According to Melezinek [1] a lecturer
must not be in haste, it is important to use short
sentences, repeat subject matter, especially the
most important parts, ask students to make writ-
ten remarks and answer the questions, use active
learning, PBL and problem-solving, make pauses,

consider the time of a lecture (from 2 pm to 4 pm)
and avoid mono-directional activities.

Important variable is socio-structure (S), char-
acterizing socio-cultural environment of origin
of the students, and socio-cultural environment
where the process of instruction is carried out.
Important are the age, gender, sphere of activities,
and peculiarity of place of living, financial condi-
tions of students [1]. It is also advisable to know
the foregoing study experience (prerequisites) of
the students which are important in setting basic
requirements.

Teaching assumes presenting of different in-
formation. Under the term “Media” (M) all technical
devices, equipment and systems, which facilitate
the process of teaching are considered, including
learning environments and e-learning. Methodol-
ogy of using media is dealing with soft media (us-
ing methodology) and hard media (devices, ap-
paratus). Media could be divided into adaptive (for
bidirectional communication — separate lessons,
lessons with groups or parallel groups) and un-
adaptive (for mono-directional communication
— visual, audio and audiovisual information). Ba-
sic and important data concerning requirements
for a lecture hall and visual and audiovisual me-
dia have been calculated and presented by Me-
lezinek [1]. According to Melezinek, a lecturer has
to choose appropriate media adequate to instruc-
tional objectives, check how devices work already
before the beginning of a lecture, check over that
all the students can see images on the display,
guarantee readability of fonts used in projection,
use colors functionally, present information in es-
sential moment, check illumination of a lecture
hall, guarantee audibility of a speech [1].

Correctly chosen teaching methods (TM) fa-
cilitate the optimal way which helps students to
reach aimed instructional objectives. Teaching
process is based on a communication processes.
Very important in teaching process are oral and
visual communication. But of especial impor-
tance is easily understood (clear) communica-
tion. Conception of understandability has been
presented by Langer and Schulz, Thun and Tausch
[1] suitable also for technical information. Langer
and Schulz, Thun and Tausch define four features
of understandability (clarity): simplicity, regular-
ity, orderly-structured (divided into parts), and
concision of presentation and additional stimula-
tion. According to K. Geiger (cited in [1]) teaching
methods could be divided into inductive methods
and deductive methods, and direct and indirect
methods.

In the process of teaching methods' choice the
teacher should combine the form, contents and
methods of carrying out the teaching process
on the base of information available. It is recom-
mended to represent them as a table on the ini-
tial stage after main teaching methods' choice;
the table should combine the activity on every
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stage of mastering and the teaching methods. As
a result the teacher’s final product of methodical
activity on the choice of teaching methods repre-
sents a table of chosen teaching methods, plan
of lessons and themes. Lesson’s structure and
also different descriptions of teacher's activity
and means for carrying out students’ activity on
should be analyzed on every stage.

According to Melezinek, [1] a lector should
choose teaching methods accordingly to the
general system of communication: formulate in-
structional objectives, choose appropriate sub-
ject matter, assess psycho-structure and socio-
structure of students, choose adequate media
and teaching methods. For proving essential laws
inductive methods should be used, for proving
special laws (if students are unaware of general
laws) inductive method is recommended to use.
For proving solitary laws if general laws are known
for students, both methods — inductive and de-
ductive may be used, but it is recommended to
prefer deductive method, as it shows interdepen-
dency with other laws [2].

The teaching of Engineering Pedagogy is very
closely linked with the development of theories
on Engineering Pedagogy. The Institute of Engi-
neering Education at the TU in Dresden has put
on various courses over the years. For example,
starting in 1958, a course on Engineering Pedago-
gy for teachers at technical colleges was offered
as an additional qualification. The admission re-
quirements for this course included a university
degree (Dipl.-Ing) and at least two years full-time
teaching experience at a school of engineering.
Graduates of this course received a certificate for
this "additional pedagogical examination”. From
1976 onwards it ran as a “postgraduate course on
technical college pedagogy”.

IV. 1GIP BASIC CURRICULUM FOR ENGINEERING
PEDAGOGY AND ITS CONCEPT

Melezinek [2] has defined very precisely con-
temporary requirements to technical teachers:
“A technical teacher must possess a variety of
qualities needed for performing his/her profes-
sional functions. A technical teacher must have
a high scientific potential, deep fundamental and
special engineering knowledge, methodologi-
cal, pedagogical and organising skills. Besides,
possessing the skills of rhetoric, communication,
psychological influence, educating is extremely
desirable. The content of educational engineer-
ing programmes is so complicated and advanced
educational technologies are so intensive that
a technical teacher may have a success only in
case of being able to explain dearly and briefly
topics difficult for understanding. He/she must
also possess un-verbal means of communication:
mimetic movements, expressive gestures and
fluent speech. In addition to all mentioned above,
a technical teacher must possess freely at least

one widely spread foreign language, as well as
modern technical educational means and practi-
cal skills of engineering work.” According to this
technical teacher training at universities is of es-
sential importance.

In times of increasing European integration
and academic mobility it has been necessary to
formulate a common minimum standard or well-
balanced competence profile for technical teach-
ers. The International Society for Engineering
Education has created a register of “International
Engineering Educator ING-PAED IGIP".

The qualification profile of ING-PAED IGIP is
based on three fundamental premises [3]:

A solid foundation in engineering disci-
plines is and essential requirement;

+ A good knowledge of the pedagogy of en-
gineering education is just as important.
The content of appropriate training course
should be based on the model of "Engi-
neering Pedagogy” and curriculum can only
be taken at institutions accredited by IGIP;

+ A further requirement for inclusion on the
register is a minimum of one year's prac-
tical work in the field of engineering edu-
cation (e.g. technology lecturer, in-service
trainer, etc.).

International Society of Engineering Education
IGIP was founded in 1972 in Klagenfurt, Austria.
Over the years the society has developed into
an important and well-known international as-
sociation, being also a member of International
Federation of Engineering Education Societies
(IFEES). Today, IGIP has members in more than 75
countries, it is recognized as a consultative body
by UNESCO and UNIDO and its publications on en-
gineering education appear regularly.

In May 1972 the first international Engineering
Pedagogy symposium took place in Klagenfurt.
On the occasion of this conference, the Interna-
tional Society for Engineering Pedagogy (IGIP)
was founded. Since then, international engineer-
ing pedagogy symposiums have been held every
year.

One of the most urgent problems which IGIP
faced in its work was the issue of technical teach-
er training. IGIP has created ING-PAED IGIP Regis-
ter (see IGIP www.igip.org ) based on a minimum
qualifications profile for teachers and trainers in
engineering education. At the major “Second Eu-
ropean Conference on the Assessment and Ac-
creditation of Engineering Training and Qualifica-
tions” in December 1994 in Paris, the register of
ING-PAED IGIP was officially recognized as a ba-
sic qualifications profile for lecturers in technical
subjects. On the suggestion of UNESCO Paris, the
register was presented in May 1995 in Sao Paulo
and Rio de Janeiro and met with and enthusiastic
response [4].
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After many years of experience in industry or
research, engineers who are appointed as teach-
ers at a technical school or university are influ-
enced mainly by their professional careers. Their
way of thinking is determined by the precision of
the technology by their work with quantifiable,
measurable events and objects. The influence of
their discipline, the “language” of engineers, must
be taken into account in their engineering peda-
gogy training; it must penetrate the engineering
pedagogy curriculum [7].

The target group should acquire the neces-
sary professional competences of an engineering
teacher. These general, professional competenc-
es consist of two main groups: technical expertise
and typical engineering pedagogy science com-
petences in the narrower sense of the term [8], [9],
[10].

The engineering pedagogy program is gener-
ally an independent course of studies after an en-
gineering program. But it can also be an integral
part of an engineering degree program [7], [8].

The aim of the curriculum is to strengthen
the quality of engineering education for the 21st
century targeting on effective and contemporary
teaching of engineering, and engineering & STEM
leadership (Strategic Planning, Accreditation, Inte-
grating the Research Function, using contempo-
rary methodology, implement principles of STEM
didactics, etc.) [7], [8].

General aims of IGIP curriculum are:

To give contemporary, scientifically based,
consistent education of an engineering
educator to technical teachers already pos-
sessing university degree in engineering (or
respondent education), to enable them to
teach engineering competently, effectively,
innovatively and creatively;

To design an idiosyncratic system of teach-
ing for engineering educators, taking into
consideration the basics of Educational Psy-
chology and Engineering Pedagogy Science
in the learner-centered study process.

General outcomes of IGIP curriculum are
that having passed the curriculum a gradu-
ate has to be able to:

« Master science-based, systematic and in-
ternationally recognized competences in
Engineering Pedagogy Science;

Teach STEM subjects and engineering com-
petently, effectively, innovatively and cre-
atively taking into consideration the basics
of Educational Psychology and Engineering
Pedagogy Science in the learner-centered
study process.

The purposes of IGIP accreditation are [7],
[8]:

+ To assure that graduates of the accredited
engineering pedagogical programs are well
prepared to perform their teaching duties
in engineering subjects and meet the cri-
teria for IGIP registration as an International
Engineering Educator, ING.PAED IGIP;

« To promote the quality assurance, quality
improvement and modernization of the en-
gineering pedagogy programs;

To create public awareness of the high qual-
ity of the programs for engineering peda-
gogues;

+ Qualification of ING.PAED IGIP guarantees
relevant competencies for academic mo-
bility.

Depending on the structural requirements of
the national education system, the engineering
pedagogy program can be organized as an inde-
pendent course of studies which follows a com-
pleted engineering program, or integration of the
engineering pedagogy program into an engineer-
ing degree program.

IGIP curriculum is built on the knowledge from
traditional educationin philosophy and the liberal
arts but respects the particular character of the
technician and the analytical-methodological ap-
proach in the fields of engineering science.

The engineering pedagogical competences
are to be summarized as follows:

+ Pedagogical, social, psychological and nor-
mative-ethical competences;

Didactic skills and subject expertise;
« Evaluative competences;

Organizational (Management-)

tences;

compe-

« Communication and social competences;

Self-reflexive and development compe-
tences.

The IGIP curriculum permits engineering edu-
cators to acquire professional competences.

The following guiding ideas were formulated
for the IGIP Curriculum: The IGIP Curriculum:

«  Communicates engineering teaching com-
petences as education in the sense of a tri-
ad consisting of knowledge, a repertoire of
teaching methods, and value orientations;

+ Enables teachers in engineering programs
to realize a future-oriented training pro-
gram for engineering and prepares them
to take responsibility for a sustainable, hu-
mane and socially and environmentally
compatible contribution to shaping society,
the world of work and technology;

+ Communicates for this educational task -
the necessary knowledge and the neces-
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sary insights; a repertoire of teaching meth-
ods which connects aspects of teaching the
subject with general social science aspects;
educational and subject-related vital value
orientations;

+ Makes statementsregarding: the disciplines
and modules of the curriculum; the indi-
vidual contents and goals/competences;
practical phases, which must relate to the
theoretical context, and permit reflection
on teaching practice against a theoretical
background; testing modalities.

V. CONTENTS OF THE SUBJECTS

The contents of the subjects are briefly out-
lined. Altogether the curriculum contains mini-
mum 20 ECTS credits. Compulsory subjects are in
the total amount of 17 ECTS credits additionally
there are elective subjects in the minimal amount
of 3 ECTS credits.

In the proven IGIP curriculum there are the fol-
lowing compulsory subjects:

Engineering Pedagogy in Theory (2 ECTS cred-
its): the core module is the backbone of the cur-
riculum — the base and integrating part of the en-
gineering pedagogy science "Technical Teacher
Training." The starting point is practically oriented
technical teaching. Thisis understood as a process
which, like any other, is subject to specific regular-
ities and is determined by a series of components
throughout its course — teaching goals (G), teach-
ing materials (T), teaching media (M), psychologi-
cal structure (P), social structure (S) and teaching
methods (TM) have a complex interdependent
relationship [1]. The subject is dealing with the
definition of the overall and precise objectives of
a lecture, the selection and structuring of infor-
mation, the different influences of technical sub-
ject matters on teaching methods — definition of
terms, derivation of laws, inductive and deductive
methods, programmed instruction, etc.

Engineering Pedagogy in Practice (3 ECTS cred-
its): The participants are supposed to practice the
design and performance of instructional units us-
ing concrete technical subject matters. Their ac-
tual performance is recorded on videotape and
discussed by the group. Due to their shared expe-
rience the transfer of the learntinto real situations
is achieved.

ICT in Engineering Education (1 ECTS credit):
Technical devices, equipment and systems used
to supportinstruction. The operation of these me-
dia and e-learning, their sensible use and integra-
tion into the instructional process are the main
problems dealt with in this unit.

Laboratory didactics (2 ECTS credits): Con-
centrates on psycho-motor aspects of technical
classes, namely experimental technical work in
labs and research. Amongst others, the structure

of controlled experiments should be brought
across, i.e. "stating the problem, setting up hy-
potheses, carrying out the actual experiment,
results and conclusions”, as well as the various
possibilities for teaching work in the laboratory,
i.e. “strictly predefined experiments — selecting
one experiment from many — individual topics se-
lected by students — semester work in the labora-
tory”, etc.

Scientific writing (1 ECTS credit): students
should fulfill the requirements of research work.
Scientific work at the Bachelor level is usually
the first research work of the author, the topic is
therefore generally rather narrow which facilitates
achieving the desired insight.

Presentation and communication skills (2 ECTS
credits): students will acquire basic historical and
theoretical-pragmatic knowledge and skills from
the field of history of rhetoric, speech technique,
and vocal hygiene; by practicing they will develop
aesthetic criteria for assessing verbal communi-
cation.

Engineering Ethics (1 ECTS credit) as a study
course, Engineering Ethics is closely related to
Philosophy. The goal is to offer general informa-
tion on European thinking advancement in the
cultural-historical framework from the beginning
of continental philosophy to the present. Theories
of the human and problems of morality are con-
sidered.

Working with projects (1 ECTS credit) - one of
the objectives of the teacher project is to have
a clear relationship to a teaching experience. If
a student chooses to process a textbook, it must
include a didactic analysis of existing textbooks
(rationale for creating a new text) and pedagog-
ical-psychological parameters required from the
textbook. If the author decided on research sur-
vey on selected issue, itis usually on a small scale
investigation. Its implementation and interpreta-
tion, however, must meet all the requirements for
such surveys.

Intercultural competencies (1 ECTS credit):
the goal of the course is provides students with
knowledge of socio-pedagogical issues, focusing
on the so-called multicultural education, whose
mission is to eliminate barriers, prejudice and xe-
nophobia resulting from ignorance of foreign cul-
tures, nations and ethnic groups.

Psychology (2 ECTS credits): Conditions of hu-
man learning, the process of learning, results of
memory research, motivation, talent and educa-
bility (technical knowledge, comprehension and
intelligence), etc.

Sociology (1 ECTS credit): Functioning and de-
pendence of social groups (classroom communi-
ty as a social group, groups within school classes),
the role concept of the teacherin his professional
situation, teacher behavior, student behavior, etc.
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Additionally the following elective subjects are
taught: Portfolio Assessment; Coaching and Men-
toringin Engineering Education; Creative Thinking;
Collaborative Work; Evaluation of Student Perfor-
mance, Quality Management (1 ECTS each).

VI. EDUCATIONAL PROCESS AND METHODOLOGY

In the traditional approach to teaching, the
professorlectures to the room full of students. The
students listen, take notes, and solve problems
individually. You might see a few bored-looking
students jotting down notes, some dozing, and
most just being busy with their iPods.

In engineering education, improving lectur-
ing is the critical problem; and the first focus on
improving engineering education at all schools
should be on improving lecturing.

Every educational program - including pro-
grams in engineering pedagogy - is a multi-
layered process. The quality of the final results is
measured by the success enjoyed by graduates in
their professional careers. It depends largely on
the commitment of all those involved, both inside
and outside the educational institution. Therefore
the graduates should be included into the plan-
ning, controlling and implementation of this pro-
cess.

At the beginning of the engineering educa-
tional process, the first-year student has already
a certain profile and level of entrance qualifica-
tions. These entrance qualifications have been
acquired in previous phases of education and
career experience. The institution of engineering
pedagogy must clearly define the entrance quali-
fications for students studying engineering ped-
agogy, i.e. specify in detail what knowledge and
skills are expected of first-year students.

The result of the process of training teachers
in Engineering Pedagogy is to graduate educators
with certified degrees and specific competencies
which certify them as qualified teachers in techni-
cal subjects based on their training as teachers of
engineering. The level of qualifications and pro-
file should correspond to market requirements.
Hence, the desired final qualification should be
defined as a series of competencies/skills neces-
sary to pursue a career in the profession. A mere
list of the knowledge acquired in the framework
of the educational process is insufficient to de-
scribe the degree qualification.

The heart of the qualification process is an
educational program with a clearly defined cur-
riculum designed to overcome the difference be-
tween entrance level and graduation qualification.
Ideally, a curriculum should be strictly results-ori-
ented, i.e. the entrance level of students is raised
to a clearly defined graduate level.

The curriculum defines the teaching pro-
cess (the coordinated sequence of lectures and

seminars), the testing process (the evaluation of
the students’ achievements) and the process of
practice transfer (the practical implementation
of those competencies and the development of
skills).

The actors on the inside of these processes
are students, lecturers, professors and other aca-
demic and administrative personnel. They use the
institutional resources (facilities, equipment and
financial resources of the educational program,
etc.). On the other side there are the employers,
who play a major role when the students write
their thesis with the help of those outside the uni-
versity. The quality of this process depends heav-
ily on coordination between individual process
components and between the participants and
the existing feedback loops on all levels.

Moreover, the universities should initiate a pro-
cess of quality control and document the results.
The information collected in this way should be
used for the continuous improvement of the pro-
gram. In the framework of such a process, the
students should be asked whether their program
of studies satisfied the desired objectives and
whether, in their opinion, it brought to them the
knowledge and skills needed. As part of quality
control, feedback from the employers' side should
also be sought after in which both expertise and
behavioral competence of the newly hired gradu-
ates are judged on the job. This could be done,
for example, by sending a questionnaire to stu-
dents immediately after graduation, and to their
employers several years later, requesting their
feedback.

IGIP defines minimum criteria which must be
met for the accreditation of an engineering peda-
gogy program for the following areas [7], [8]:

Entrance qualifications for first-year stu-
dents;

Competencies/skills of the graduates;
Engineering pedagogy curriculum;

« Lecturers and professors;
Institutional resources;

* Quality control and feedback.

According to the Klagenfurt School of Engi-
neering Pedagogy [4] teaching of engineering is
a process which like any others, is a subject to
specific regularities and determined by a series of
components throughout its course. These 6 com-
ponents — teaching goals, teaching materials,
psychological structure, social structure, teaching
media and teaching methods have a complex in-
terdependent relationship [4]. Taking account of
the named components a technical teacher can
build up an effective model of engineering peda-
gogy for teaching engineering. Some hints intro-
duced below in order to teach engineering more
effectively.
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Write comprehensive instructional objectives
that list what the students should be able to do
(identify, explain, calculate, model, design, critique
etc.) to demonstrate that they have satisfactorily
mastered the knowledge and skills the instructor
wants them to master, including high-level think-
ing and problem-solving skills [4], [5], [6].

Make the objectives available to the students.
Design in-class activities and homework to pro-
vide practice in the desired skills, and make the
tests specific instances of a subset of the instruc-
tional objectives [4], [5], [6], [7].

Find out at the beginning of a course what
most of the students know and don't know and
what misconceptions they have about the sub-
ject — start teaching from that point [4].

Recognize that good students vary consider-
ably in motivation, cultural background, interests,
and learning style,and teach accordingly. Motivate
learning — relate the material being presented to
what has come before and what will to come in
the same course, to material in other courses, and
particularly to the students' personal experience

[4], [5].

Provide a balance of concrete information
(facts, data, real or hypothetical experiments and
their results) and abstract concepts (principles,
theories, mathematical models). Balance material
thatemphasizes practical problem-solving meth-
ods with material that emphasizes fundamental
understanding [3], [4], [5].

Follow the scientific method in completing,
structuring and presenting theoretical material.
Provide concrete examples of the phenomena
the theory describes or predicts then develop the
theory or formulate the mod and show how the
theory or mod can be validated, deduce its con-
sequences and present applications [3], [4], [5].

Use pictures, schematics, graphs, and simple
sketches liberally before, during, and after the
presentation of verbal material. Show video films.
Provide demonstrations, simulations, hands-on, if
possible. Use suitable modern teaching media [2],
[3], [15].

Do not fill every minute of class time lecturing
and writing on the board. Provide intervals — how-
ever brief — for students to think about what they
have been told [15].

Provide opportunities for students to do some-
thing active besides transcribing notes, hold in-
teractive lectures. Small-group activities that take
no more than five minutes are extremely effective
for this purpose. Active learning is one first step
towards problem-based learning [15].

Problem-based learning (PBL) is suited to real-
world open-ended problems with multiple re-
spectable solutions, some being better than oth-
ers and shares qualities with experiential learning
activities. PBL is based on learning by doing and

even the simplest projects teach to lead, facili-
tate, record, compromise, cooperate, schedule,
discuss, prioritize, organize, plan, research, ap-
ply, integrate, evaluate, make decisions. Beyond
these basics, we can decide and determine what
our students will learn to do and what addition-
al knowledge they will acquire by their research
in our choice or design of PBL problems. The re-
search indicates [15] that PBL develops the fol-
lowing skills of students:

Teamwork;
* Project management and leadership;
« Oral and written communication;
Emotional intelligence;
+ Tolerance for uncertainty;
Critical thinking and analysis;
+ Application of content knowledge;
Research;
« Decision making;
Problem solving across disciplines.

In addition to interactive lecturing, have stu-
dents work individually and in small groups on
brief course-related activities, such as answering
questions, setting up problem solutions, com-
pleting steps in derivations, interpreting observa-
tions or experimental data, estimating, predicting,
brainstorming, troubleshooting. Call on several
students for responses at the conclusion of each
activity then invite volunteers to provide more re-
sponses to open-ended questions, and proceed
with the lesson when the desired points have
been made. This is active learning [14], [15], [16].

Recognize that students learn best when
they perceive a need to know the material being
taught. Start with realistic complex problems, let
students establish what they know and what they
need to find out, and then guide them in finding
it out by providing a combination of resources
(which may include interactive mini-lectures and
integrated hands-on or simulated experiments)
and guidance on performing library and Inter-
net research. This is inductive teaching and has
a number of variations, including problem-based
learning, project-based learning, guided inquiry,
discovery learning, and just-in-time teaching [15],
[17].

Supplement the traditional content with train-
ing in critical and creative thinking, methods of
solving open-ended multidisciplinary problems
(which tend to be what practicing engineers
spend most of their time dealing with) [18].

Talk to students about different learning styles,
bothin advising and in classes. Students are reas-
sured to find their academic difficulties may not
all be due to personal inadequacies [17].
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Assign a combination of individual work and
teamwork, structuring the latter to provide assur-
ances of individual accountability for all the work
done and following other procedures known to
promote good teamwork skills (including com-
munication, leadership, project management,
time management, and conflict resolution skills).
This is cooperative learning [15], [16], [17].

Contemporary and different teaching meth-
ods should be used: interactive lectures with ac-
tive breaks (with interaction, answering to ques-
tions and discussions) seminars, exercises, active
learning including problem-based and project-
based learning, team-based learning, integrative
learning, multidisciplinary learning, interdisciplin-
ary learning etc.

Contemporary and different learning envi-
ronments should be used, including e-learning,
blended learning, virtual group work, remote and
virtual labs, learning games, flipped and hybrid
classroom, online conferences and workshops
etc.

Different assessment methods should be
used: peer-assessment, self-assessment, teach-
ing portfolio, written and oral examinations, pre-
sentations, group examinations. For outcome-
based teaching higher order learning skills and
critical thinking should be supported. Workshops
with integrated hands on experiences are recom-
mended.

All required modules should have allotted
time for reflection on learnings as well as plan-
ning for implementation of strategies. Interaction
between instructors and students, as well as col-
laboration among students is emphasized.’

Teaching methods fostering active and long-
term engagement with learning tasks emphasiz-
ing conceptual understanding are recommended
to use in teaching engineering. Cooperative and
collaborative learning are instructional approach-
es in which students work in teams on a learning
task structured to have the following features
[12]:

« Positive independence — there must be
a clearly defined group goal (complete the
problem set, write the lab report, design
the process) that requires involvement of
every team member to achieve. If anyone
fails to do his/her part, everyone is penal-
ized in some manner.

« Individual accountability — each student in
the team is held responsible for doing his/
her share of the work and for understand-
ing everyone else's contribution.

Face-to-face promotive interaction. Al-
though some of the group work may be
parceled out and done individually, some
must be done interactively, with team mem-

bers providing one another with questions,
feedback, and instruction.

Appropriate use of interpersonal and team-
work skills. Students should be helped to
develop leadership, communication, con-
flict resolution, and time management
skills.

Regular self-assessment and peer-assess-
ment of team functioning. Teams should
periodically be required to examine what
they are doing well together and what ar-
eas need improvement.

VIl. TEACHING PORTFOLIO AND FINAL
EXAMINATION

Participants of the engineering pedagogy
training should document on a continuous basis
the learning processes and work results module
by module in a portfolio that contains the confir-
mation of the teachers of the individual modules
(7], [8].

Furthermore, corresponding to the “IGIP Cri-
teria” the complete planning, performance and
analysis of a course including video recording as
well as the solution of a didactic case study and
innovation team project are presented for the fi-
nal exam to the "Engineering Pedagogy Colloqui-
um” - both documented in the portfolio [7], [8] .

Pedagogical qualifications and competence
are recommended to be confirmed in a teaching
portfolio. The portfolio should be both qualitative
and quantitative so that engineering pedagogical
competencies could be assessed.

The following principles are recommended to
consider in compilation of a teaching portfolio:

Background and brief presentation. Short
introductory presentation of work and re-
search background should be presented,
including pedagogical duties and experi-
ence, to help to get an overview of qualifi-
cations.

Education. Education in the specific engi-
neering subject area should be described.
Completed courses in pedagogy should be
described.

. Experience of teaching and supervision.
A summary of teaching and supervision ex-
perience should be presented, the extent
and variation of experience stated.

+ Pedagogical activities: approach, reflection
and development. This section is one of
the most important parts of the pedagogi-
cal portfolio. Basic pedagogical outlook
should be described: approach to teaching,
supervision and student learning that. By
describing and reflecting on pedagogical
activities and conditions for learning, ap-
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proach to current and future pedagogical
assignments should be clarified.

« 1-2 courses should be selected from peda-
gogical activities and shown how the appli-
cants work as a teacher. Course examples
might include how the applicants have
planned, implemented, evaluated and de-
veloped a course, course element, labora-
tory experiment or exam.

« 1-2 supervision assignments should be
selected to demonstrate how the appli-
cants work as a supervisor. Materials such
as course descriptions, lecture plans, exam
tasks, laboratory experiments, reports on
pedagogical development work or other
materials that you have developed should
be attached as appendices.

« Compilation of study materials. Efforts to
produce study materials, compendiums,
lab tutorials, etc. are described. The target
group is indicated. Pedagogical consider-
ations are clearly described, for example on
the basis of the didactic questions of what,
how and why. Described is to what extent
others use the study materials produced.

« Management in the field of education, the
leadership duties, work as a supervisor,
study advisor, pedagogical development,
etc.

+ Scholarship of Teaching and Learning (SoTL)
— entails developing a research approach
to one's teaching. The concept includes
continuously working to improve the condi-
tions for student learning, as well as sharing
experiences of teaching and learning with
colleagues. Sharing can take place within
a specific subject area or on a more general
basis, as well as locally or internationally.

+ Pedagogical activities and knowledge shar-
ing outside the university world, commu-
nity work, science festivals, popular science
publications, staff training etc.

« Other pedagogical qualifications - peda-
gogy awards, study trips with a pedagogi-
cal purpose, pedagogical mentoring, and
cooperation on issues related to education
and participation in pedagogy networks.

The education is completed by the final exam
held by a commission of at least 3 members (who
should have ING.PAED IGIP qualification). During
the exam the candidates must show that they
have acquired the skills of an engineering peda-
gogue. Final examination consists of 2 parts: in-
dividual and group examination. The exam s
marked as “passed” or “failed”.

« The final individual exam consists of the
presentation and discussion of the candi-
date's portfolio and teaching philosophy
statement, and an examination interview,

in particular about the portfolio’s compo-
nents.

+ The final Group Examination. A final in-
novation project or problem according to
students’ choice to be solved, designed
and implemented during a course they are
teaching with the opportunity to learn from
each other by forming a community of re-
flection and analysis of best practices. The
results of implementation, evaluation and
analysis are presented in the group exami-
nation.

+ The final project is carried out during the
studies on IGIP curriculum. Developing, the
innovation plan and time schedule, select-
ing assessment tools for evaluation of the
process, recourses needed, etc. are carried
out during the core modules. Teams are ex-
pected toimplementtheinnovation project
in their classrooms/departments/univer-
sities, attend mentoring sessions with in-
structors etc. After implementing the inno-
vation project, the results are analyzed and
a scientific paper is complied. The results
are presented on the Final group examina-
tion. Feedback is given by fellow students
and professors.

VIII. CONCLUSIONS

With his characteristic cleverness, George
Bernhard Shaw armed several generations of cyn-
ics with his statement: "“Those who can, do; those
who can't, teach.” But in today's world, technical
teachers have to be able to do engineering and
to teach engineering. We expect engineers to
undergo rigorous training to become proficient.
It is logical to require similar rigorous training in
the art teaching of technical teachers. As Profes-
sor Adolf Melezinek said, “Professional-level engi-
neering teaching is both an art and a science”.

REFERENCES

[1] Melezinek Adolf (1999). Ingenieurpddagogik — Praxis
der Vermittlung technischen Wissens, Springer-Ver-
lag, Wien New York, 4th edition.

[2] Melezinek Adolf (2001). Engineering pedagogy — ing-
enieurpadagogik: theory and practice of technical
teacher training. International Conference on Engi-
neering Education, August 6.-10, 2001, Oslo, Norway.

[3] Melezinek Adolf (1996). On the Didactic Quality of
Instruction. The IGIP Qualifications Profile — the Eu-
ropean Engineering Educator — ING-PAED IGIP, AECEF
Newsletter 3/1996. Available from website http://
webold.fsv.cvut.cz/aecef/news/96-3/melezinek.html
(14.12.2006).

[4] Heinze C.D. (1995). ,Ingenieurpddagogische Schulen
in Europa” In: Melezinek, A. (ed.) ,Interdisziplinaritat
und Internationalitat der Universitat Klagenfurt — Die
Klagenfurter Ingenieurpadagogische Schule”, Leucht-
turm Verlag (ITV), Alsbach/BergstraBe.

[5] Haug Albert, 30 Years of IGIP — In the Service of Tech-
nology Teaching, in Melezinek, A. (Hrsg.) International

Philosophy and Basic Principles of International Society for Engineering Pedagogy | 19



Society for Engineering Education, Who is Who,
Leuchtturm-Verlag, 2001

[6] Schutz Victor K., IGIP 30 Years of Dedicated Work in
Teaching Technology, in Litvinenko, V, Melezinek A.,
Prikhodko V. (Hrsg.), Ingenieur des 21. Jahrhunderts,
Referate des 31. Internationalen Symposiums IGIP,
Sankt-Petersburg, 2002

[7] IGIP Recommendations for Studies in Engineering
Education Sciences, Decided by IGIP International
Monitoring Committee on September 11th 2006, Ap-
proved by IGIP Executive Committee on September
11th 2006, 37 p., Available on www.igip.org

[8] IGIP Criteria for Accreditation of Engineering Educa-
tion Studies, Decided by the IGIP International Moni-
toring Committee on September 11th 2006, Approved
by IGIP Executive Committee on September 11th
2006, 16 p.

[9] Melezinek Adolf, Ingenieurpadagogische Theorieent-
wicklung — Bestandaufnahme Ingenieurpadago-
gischer Entwicklungslinien, in Dana Dobrovskéa (Ed.)
New Trends in Engineering Pedagogy, pp. 109 — 126,
Prague, 2006

[10] Melezinek Adolf, A Contribution to the Quality of
Technology Teaching: IGIP's Qualifications Profile and
Professional Register “Der Europaische Ingenieurpad-
agoge"- "The European Engineering Educator” 'ING-
PAED IGIP', in Melezinek, A. (Hrsg.) International Society
for Engineering Education, Who is Who, Leuchtturm-
Verlag, 2001

[11] Laanemets, U. (2012). Hilda Taba's Heritage: Curricu-
lum Development in Estonia. Proceedings of Interna-
tional Conference on Curriculum Theory and Practice,
Ed Kalamees-Ruubel, December 7-8, 2012, Tallinn,
Estonia.

[12] Ruutmann, Tiia (2009) . Contemporary teaching
methods as the basis of the curriculum for technical
teacher training at tallinn university of technology,
proceedings of IGIP conference 2009.

[13] Nilson, L. B, “Teaching at its Best — a Research-Based
Resource for College Instructors”, 2003.

[14] Grayson, L, P “The Design of Engineering Curricula”,
UNESCO Studies in Engineering, United Nations, Paris,
1977.

[15] Felder, R. M., “Teaching Engineering in the 21st Cen-
tury with a 12th-Century Model: How Bright is that?".
Chemical Engineering Education, 40(2), 110-113, 2006.

[16] Lang H., Evans D. N., "Models, Strategies and Methods
for Effective Teaching”, 2006.

[17] Felder, R. M., “Inductive Teaching and Learning Meth-
ods: Definitions, Comparisons and Research Bases”,
Journal of Engineering Education. 95 (2), pp 123-138,
2006.

[18] Orlich D.C,, Harder R.J,, Callahan R.C. et al., “Teaching
Strategies. A Guide to Effective Instruction”, 2007.

20 | Philosophy and Basic Principles of International Society for Engineering Pedagogy



Integration of Theory and Practice in
Teacher Training

Gabriela Petrova
Constantine the Philosopher University in Nitra
Faculty of Education
Department of Pedagogy
Nitra, Slovakia
gpetrova@ukf.sk

Abstract— The paper analyses practical problems
of teacher training in Slovakia at the background of
current school legislation. It points to the function of
practical education of teachers as a means of devel-
oping the required skills. It is focused on the possibil-
ity of improving and updating teachers' readiness for
their professional activity in the changed conditions
not only in Slovakia but also in the EU. The paper is
a partial output of the APVV (Slovak Research and De-
velopment Agency) project called “Practice in the area
of special didactics, special didactics in the Centre of
practical training” APVV C-15-0368.
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I. INTRODUCTION

Transformation changes in our country have
also been directly projected to the school sys-
tem. However, the existing reforms are not relat-
ed only to the organization and management of
schools, but, with regard to them, there emerges
a need of complex approach to the questions of
aims, content and process of education as well as
the teacher’s personality and his/her training. The
modification of future teacher training is not pos-
sible without the awareness of the complexity of
current problems. Therefore the proposal of new
conceptions of teacher training attempts, draw-
ing either on our traditions as well as on the ex-
perience from abroad, to use more coordination
in teacher training as well as a more proportion-
ate representation of pedagogical-psychological
and subject training, the coordination of theory
with practice. Our experience from recent years
shows that efforts have been taken to innovate
the organization and content of the training of fu-
ture teachers, but, unfortunately, what is missing
is more coordination. The problems facing teach-
er training are not only frequently discussed, but
are global in their nature. The strategic changes
in education at primary and secondary schools in
Slovakia, codified in the Law on Education and the
Law on Pedagogical Staff, create certain frame-
work conditions for their implementation. How-
ever, the carriers of the changes are, first of all, the
teachers who should be able to create and fol-
low new educational programs and permanently

Integration of Theory and Practice in Teacher Training

Jana Duchovicova
Constantine the Philosopher University in Nitra
Faculty of Education
Department of Pedagogy
Nitra, Slovakia
jduchovicova@ukf.sk

innovate the educational process. The increas-
ing demands and changing social requirements
with regard to education have provoked conse-
quent requirements for the change of the struc-
ture of teacher training. From a practically and
methodologically based training to an academic
one — also under the influence of the changing
of colleges into universities. However, this aca-
demic training proves to be insufficient, since it
does not reflect the needs of regional education.
If schools do not want to lose one of their basic
functions — the educational one — they have to
significantly innovate and change their didactic
procedures as well as conditions of instruction
in the widest possible contexts. New demands
on teachers, necessitated by a changing educa-
tional paradigm, call for innovated approaches
towards teacher training emphasizing the devel-
opment of psycho-didactic competences, ability
to perform the cognitively based teaching and to
implement adaptive teaching strategies for the
development of the learners’ critical and creative
thinking. Regarding the above-mentioned facts,
there emerges a need for a systematic approach
towards the education at Slovak HEls. The aim of
this paper is not to analyse all subjects from the
teacher training curriculum, since its extent does
not make it possible anyway. What we would like
to achieve instead, however, is to draw attention
to the relation of subject didactics to pedagogi-
cal practice as a basis for the application of cog-
nitively based approach to teaching, focused on
the development of learners' critical thinking, and
the reflection of their individual mental structure
via the new teaching conception’s subject and
didactic anchoring and its reflection in practical
training.

1. ANALYSIS OF CURRENT STATE

A quality teacher training is not a problem only
in Slovakia. In many OECD countries there are also
serious worries concerning adequate number of
new, sufficiently qualified teachers. The content
of pre-graduate teacher training has been con-
stantly extending because of the requirements
laid on teachers by society as well as the changes
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in regional education defined in the teacher pro-
fession standards.

As aconsequence oftransformationchangesin
regional education there are significant changes
in teachers' competences as well. Teachers can no
longer be just experts in their subjects, but also
the educators able to respectin their teaching the
needs, individuality, and cognitive specificities
of their learners, including special educational
needs. Therefore, it is necessary to strengthen the
teachers' specific competences. This trend is evi-
dent throughout Europe.

The study field of teaching is directly connect-
ed with the training of future, academically edu-
cated experts foreducation in various education-
al institutions. This fact stimulates attempts to
learn about relationships in the process of study
at a HEl in order not just to obtain a necessary
qualification, but a positive attitude to the pro-
fession as well as a social status of the teachers’
work. The quality of an educational expert lies in
the quality of his/her developed knowledge and
skills not only to mediate that knowledge from
individual fields of science, didactically trans-
formed into individual teaching subjects in con-
crete grades at primary and secondary schools,
but to work with children, youth, and their par-
ents towards the creation of values, social orien-
tation and behaviour. Since the transformation of
academic teacher training is determined by the
transformation of regional schools, we have car-
ried out a content analysis of the following edu-
cational documents:

« National Educational Programme
Descriptions of teacher study fields

« Teacher study fields of individual faculties
Teachers' professional standards

Based on the analysis and a consequent com-
parison, we were trying to find out which profes-
sional competences areincluded inthe core of the
descriptions and consequently saturated by the
contents of study plans, and which ones are miss-
ing. As regards the comparison of the national
educational programme ISCED 2 and ISCED 3 with
the descriptions of teacher study fields, it is pos-
sible to say that most educational areas are cov-
ered in the descriptions' core. There are reserves
in some transversal themes though. As inevitable
seems to be the requirement to strengthen the
future teacher training by the courses devoted to
the problems of SEN learners.

Drawing on the comparative analysis of study
programmes aimed at individual teacher study
fields, one may say that all of them refer to and
focus on the need of preserving the educational
continuity of teacher education. The following
may be observed in teacher study programmes:

terminological and professional differenc-
es,
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« conceptional differences — various models,

diversification in the supervision of study
programmes as well as diversification of re-
search portfolio of the supervising institu-
tion at Slovakia's HEls,

+ lack of proportionality between individual
elements of teacher education at individual
HEls,

+ diffusion, mainly in the subjects of social-
scientific and pedagogical-psychological
base,

various criteria for prospective applicants
for study, as well as various criteria for study
completion,

+ various extent and content of pedagogical
practice.

The descriptions of the teacher training study
field were then compared with the teachers' pro-
fessional standards defining inevitable profes-
sional competences which are currently being
prepared. Professional standard is a norm for
those entering a profession, therefore the descrip-
tion of a study field and the definition of its core
must ensure that the teacher study programs, re-
specting certain specificities and the autonomy
of individual faculties, can guarantee standard
performance of the teacher upon his/her enter-
ing the profession. Our comparison brought the
following findings:

+ Inastudyfield's core there are defined basic
areas of the field of science, theory, meth-
odology and epistemology of subjects spe-
cialisation, in harmony with the education-
al needs, in terms of national educational
programs, of subject didactics, pedagogi-
cal practice, biological, psychological and
sociological aspects of the development of
children and youth, general theories of ed-
ucation, theory and practice of education,
models of cognitive, personal and social
development of children and youth.

There is a lack of disciplines aimed at the
teacher's self-development (ability of pro-
fessional growth and self-development,
identification with the professional role of
school, and so on).

+ Pedagogical practice is a problem in itself.
Practical training for the conditions of re-
gional schools is insufficient especially be-
cause of a decreased amount of time allot-
ted to practice (3-4 semesters). In current
model of pedagogical practice in teacher
education students are justinformed, “told”
about the possibilities of doing teaching
activities at a concrete type of school, often
without any contact with concrete learn-
ers, without searching of, reflecting on, or
discussing their job possibilities. It follows
then that it is inevitable to pay more atten-
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tion to the development of pedagogical
skills of future teachers through the cre-
ation of a system of pedagogical practice
drawing on a level-based creation of teach-
ers' professionality.

Based on the above facts, it is necessary to
firmly ground teacher education on the concept
of teaching profession. From the very beginning
of the study there should be a systematic inter-
acting of courses making up a base of subject
specialisation, pedagogy, psychology, and subject
didactics. Teachers cannot be trained as “hybrids”,
but within the framework of a unified coherent
profession.

« There are different ways of training the fu-
ture teachers, many of them not respect-
ing the descriptions of study fields (teacher
training is done only in the second cycle,
in a restricted version, which shortens the
time of the professional preparation aimed
at the development of teachers' competen-
cies).

« The supervision (guaranteeing) of teach-
er training is often very formal, without
a deeper understanding of the study field
and its specialisations (the guarantor does
not know the specificities of the workplace
training the future teachers, or he/she is
from abroad and is not familiar with the
specific features of our regional school sys-
tem).

+ Pedagogical practice is insufficient — non-
reflectedupon,thereisalackofinterconnec-
tion to the theoretical and methodological
base. Whatis needed here is the dynamiza-
tion of mentor schools and creation of con-
ditions for helpful cooperation of HEls with
primary and secondary schools.

+ The existing descriptions of study fields do
not sufficiently reflect the educational ar-
eas contained in the national educational
programme and school educational pro-
grammes (multicultural education, ICT in
education, education towards citizenships
and human rights, financial literacy, busi-
ness, ability to face aggressiveness, cross
curricular topics, etc.).

The existing study fields do not sufficiently
reflect the importance of the development
of critical thinking and creativeness of fu-
ture teachers.

Gradual development from the teacher to-
wards the student goes through, as it is claimed
[1]in agreement with the conclusions of pedeuto-
logical research studies, the phases which should
be a conjunction of the three component parts
of his/her professional preparation: selected sci-
entific theories, general and field didactics, and
pedagogical practice. The concept of the realis-
tic education of teachers [2] points towards the
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inevitability of a functional interconnection of all
the three aspects of pre-gradual training and mo-
tivation of students for reflective learning. One of
other ways — drawing on the Korthagen learning
—is drawing the attention of the trainers of future
teachers to the processes developing metacogni-
tive skills of teacher trainees.

I1l. SUBJECT DIDACTICS

Individual subject didactics, often referred to
as special didactics, and recently also as meth-
odology, are understood, from the aspect of the
differentiation of pedagogical theory, as peda-
gogical scientific disciplines. They are focused on
the exploration into the process of the creation of
educational content related to individual teach-
ing subjects as well as into the processual aspect
of teaching these subjects.

Currently one can witness the development
and new tasks assumed by subject didactics.
These disciplines clearly have an integrating func-
tion and interdisciplinary character, since they
connect the pedagogical-psychological prepara-
tion of teachers with the subject-specific training,
as well as the theoretical knowledge with a grad-
ual acquisition of professional competences.

The tendencies in the development of subject
didactics emphasise, on the one side, the need
for a specialisation into individual partial areas
(didactics of botany, didactics of geology, didac-
tics of zoology, etc.), while, on the other side, in
harmony with integration tendencies, conditions
are created for their synthesis (for example the
didactics of natural science subjects).

As far as the profiling of teacher training study
is concerned, it must be clearly stated that indi-
vidual subject didactics are significant disciplines
addressing the process of the transformation of
science into a didactic system as well as to the
projects and programmes of teaching, the ap-
plication of these programmes in educational
process through interactive relations, and anal-
yse student performance as outputs into social
reality. All this leads to the functional integration
of study and to the development of pedagogical
competences of future teachers.

IV. PRACTICAL TRAINING OF TEACHERS

Pedagogical practice is a significant part of
professional-pedagogical and methodologi-
cal training of future teachers. Therefore the im-
portance of its position in curriculum is undeni-
able. Its aim is to gradually change the attitude
of the student to the one of the teacher. Peda-
gogical practice draws on pedagogical theory,
being developed by it, but, on the other side, it
also confronts the information taken from theo-
retical knowledge, allowing its concretisation and
synthesising, and provides students with basic
pedagogical skills inevitable for doing his/her
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future teaching job. Its practical implementation
can beinspired by several models: “the teacher as
a reflecting intuitive practitioner (Great Britain At-
kinson — Claxton, 2001), model of the changes of
teacher roles (Holland Vermunt — Verloop, 1999),
turbine model of professional development (Aus-
tralia Ling — Mackenzie, 2001), model of teacher
knowledge (Holandsko Verloop — Driel — Meier,
2001), model of professional reflexive supervision
(USA Weiss — Weiss, 2001), KIVAS — interaction and
reflection model (Holandsko Meulenkamp, 2002),
social-personal model (CR — Spilkova, 1999), abili-
ty-reflection model (CR - Svec, 1999) or pedagog-
ical-reflection model (CR — LukadSovd — Kantork-
ov4, 2003)" [3]

The main tasks of all kinds of pedagogical prac-
tice is to allow students to gradually acquire ex-
perience, through various pedagogical activities,
through addressing various pedagogical prob-
lems and creative activity at school, which would
help them develop their knowledge and skills.
In the system of individual kinds of pedagogical
practice there is a gradual increase in the require-
ments for student activities, in a close relation to
the theoretical preparation. Therefore, in order to
achieve the objectives included in the profile of
a teacher training graduate, it is inevitable that
all factors participate in this process, mainly the
teachers of pedagogy, psychology, subject didac-
tics, and mentor school teachers (practice), inte-
grating their efforts and intentions.

V. PSYCHODIDACTICS

Psychodidactics is an interdisciplinary search
for the answers about the mutual relationship be-
tween the processes of learning occurring in the
learning subjects and the processes of teaching,
mediating, which influence, orientate them, make
them easier or more complicated, emphasising
the formation of cognitive functions and building
of an individual's knowledge. The key psychodi-
dactic themes have become a paradigm of cogni-
tive education, being a basic source of the innova-
tions of didactic strategies in the whole spectrum
of subject didactics throughout the world. The
most frequent issues include the areas of mean-
ingful teaching mediating, motivation, abilities,
cognition and metacognition, critical thinking and
rationality, creative thinking, teaching styles and
strategies, learners' self-respect, or the meaning
of pre-conceptions, early learning and the extent
of its content. Psychodidactics explains educa-
tional processes under the conditions of teach-
ing, considering not only didactic activities, but
also psychical determinants operating in these
activities. We claim that the psychodidactic con-
text of teaching covers correlations between the
elements of curriculum understood in the widest
possible sense. Cognitive education moving in the
direction of the development of critical thinking is
understood as the application of such strategies
that eliminate the deficits of cognitive functions.
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The argument for the inclusion of metacogni-
tion support to the teacher education is the fact
that the teacher should be able to prepare for
his/her students the activities supporting the
development of their metacognition, or a plan of
metacognitive training (depending on the type of
school and individual needs of the learner). Meta-
cognitive skills are declared as part of the compe-
tence for teaching primary school learners.

V1. APVV PROJECT: “PRACTICE IN THE CENTRE OF
SUBJECT DIDACTICS, SUBJECT DIDACTICS IN THE
CENTRE OF PRACTICAL TRAINING”

Drawing on the above mentioned facts, but
above all on international efforts to support the
development of critical and creative thinking of
learners in educational process, we applied for
and consequently were awarded the APVV proj-
ect in which we formulated our research inten-
tions, focusing on pedagogical practice (reflected
by the mentor teacher, psychologist, teacher, and
subject didactician) as the main instrument of the
development of psychodidactic competence of
the teacher.

The theoretical starting point for the proj-
ect's applied research is represented, for exam-
ple, by the works [4], [5], [6], [7], [8], [9], [10], [11],
[12], 03], [14], [15], [16], [17], [18], [19], [20], and so
on. The sources, as well as partial results of the
research in subject didactics from abroad, point
to the inevitability of further research in this area
and call for the research application of psychodi-
dactic themes in individual subject didactics as
well as of innovations in the system of practical
teacher training.

The extent of the project's originality is indicat-
ed by the fact that it is aimed at the application
of cognitive approach to teaching, focusing on
the development of learners’ critical thinking and
the reflection of their individual mental structure
through subject-didactic anchoring of the new
teaching conception and its reflection in practical
training. A significant measure of originality lies
in the ambition of the project team to create an
interactive Centre of Practical Training, in order to
coordinate the activities at a mutual research and
applicatory platform, with an intention of training
future teachers in real model situations allowing
forimmediate feedback and reflection.

VII. APVV PROJECT AIMS

The project's aim is to identify key adaptive
teaching strategies applying cognitive approach
to the development of critical and creative think-
ing of learners in individual subject didactics, i.e.
in the didactics of teaching mathematics, chem-
istry, physics, biology, informatics, geography, Slo-
vak language and literature, English language and
literature, French language and literature, ethical
education, civics, pedagogy, physical education,
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visual, musical, musical-dramatic arts, technology,
and to apply them in pre-gradual practical train-
ing of teachers of secondary education through
a reflected, structured, gradated teacher practice.

The aim is to create a methodological material
in a form of didactic situations and strategies of
teaching a particular subject, applying psychodi-
dactic knowledge in particular subject didactics,
complemented by expert subject-didactical and
psychological-pedagogical analysis, and push
them through a pilot verification in a model of
reflected pedagogical practice. Based on the
results, to define standards of practical training
with the emphasis on professional psychodidac-
tic abilities of students and graduates in all the
subjects which have been absent in subject di-
dactics so far, and to create the instruments of
the evaluation of the quality of acquired profes-
sional skills at the level of individual elements of
practical training, which would make the results
the universally usable instruments to detect the
quality of teacher training in our provenance, as
well as an instrument of international compari-
son.

The aim of the project is also to directly im-
plement the principles of the interconnection of
theoretical preparation with practical training, to
increase the quality and increase the time allot-
ted to practical teacher training by establishing
the excellent Centre of Practical Training, which
would:

+ form space for the presentation of con-
ceptual strategies of teaching the indi-
vidual subjects and their coordination by
subject didactics, which is characterised as
a new concept of quality teaching requiring
the simulation of corresponding skills of
a teacher training student,

- form space for the observance, analysis of
pedagogical situations and didactic strat-
egies (implementing the knowledge in
modern subject didactics, also using digital
educational means),

form space for the proposal and testing of
solutions and their expert, subject-didacti-
cal and psychological-pedagogical analysis
with consequent student reflection con-
fronted with psychodidactic theory,

create space for close cooperation with
mentor teachers (trained through continual
education programmes), and through them
directly with labour market, which is a sig-
nificant criterion of the quality of education
as defined in ESG (Standards and Guide-
lines for Quality Assurance in the European
Higher Education Area),

create space for the analysis of assistant
pedagogical activities in educational area,
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« create space for the identification of re-
search problems in subject didactics and
their basic methodological anchoring to
carry out the action as well as applied re-
search via the diploma works of the stu-
dents of teacher training based on the pre-
sented teaching process environment,

« create space for international compari-
son and confrontation of subject-didactic
as well as psychodidactic strategies and
their methodological analysis by students,
guided by subject didactics teacher and
the teacher-experts (teachers with attesta-
tion),

+ create space for improving the quality of
pedagogical practice of teacher training
students through the analysis of best prac-
tices in national as well as international
context,

+ create space to support practical training
abroad and its evaluation by foreign and
domestic experts and self-evaluative re-
flection,

create digital base for the presentation of
demonstrative studies of subject-didactic
applications for the detected key psychodi-
dactic constructs and the analysis of the
observed practical didactic schemes,

interconnect practical training of students
within the pre-gradual teacher training with
the environment of further education and
post-gradual training of teachers and men-
tor teachers.

VIII. APVV PROJECT METHODOLOGY

The research into the strategies of subject di-
dactics in the teaching of individual subjects, em-
phasising the detection of psychodidactic prob-
lems and strategies and the implementation of
the elements of cognitive education, will be car-
ried out primarily at the mentor schools of Faculty
of Education, Constantine the Philosopher Univer-
sity in Nitra as well as at other schools represent-
ing potential environment in which graduates
could work. Behavioural methods will be used,
especially direct and indirect observation, explo-
ration methods (questionnaires, structured inter-
view), analysis of written record, literary method
in the analysis of textual and electronic foreign
information sources, and further methods allow-
ing to identify the research object. We also expect
to use comparative research methods, comparing
the strategies used in education in our country
and abroad.

The creation of the content of didactic situa-
tions (in all subject didactics) and defining the di-
dactic strategy complying with the specificities of
the proposed didactic situation will be carried out
through the methods of “educational design re-
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search” (Research in education based on the cre-
ation, proposal of education/research connected
with the proposal of the conception of education
— according to [21]).

The created didactic situations implementing
effective psychodidactic strategies (research re-
sults) and their visual formation in practice, with
the methodological outline of the situation and
the identified best practices of individual subject
didactics, with a consequent professional didac-
tic and pedagogical-psychological analysis and
setting of the tasks for the reflexion of practical
situation for students, will become a basis for the
creation of the database of the Centre of Practi-
cal Training. The project expects to include into
the research the students of 2" and 3™ grades
of Bachelor Study and 15t and 2"? grade of Master
Study, in order to verify the proposed strategies
within practical training, since these are the years
in which pedagogical practice is carried out, and
in the 2" grade of Bachelor Study a new type of
demonstrational pedagogical practice, extending
the current practical training model, will be ex-
perimentally included. The project team includes
more than 50 subject didacticians, didacticians,
psychologists and UKF doctoral students.

In addition to them, we expect the participa-
tion of at least 500 teacher training students and
60 mentor teachers.

The increased intensity of work with students,
especially in pedagogical practice, and increased
number of hours of practice and of the analysis
of teaching during practice, also open space for
the fulfilment of project objectives. The meth-
odological procedure will include case studies,
methods of evaluative research, questionnaires,
the analysis of written records — reflected portfo-
lios of students’ pedagogical practice. The results
of the verification of proposed methodologies in
practical training will become a starting point for
the creation of a conceptional material defining
the outcomes (knowledge, skills, competences)
of practical training and individual types of peda-
gogical practice in the wide spectrum of teacher
training study programmes within the frame-
works of particular subject didactics. We expect
the application of the methodology of the an-
chored theory with a close participation of sub-
ject didacticians, mentor teachers, pedagogues
and psychologists.

The standard of pedagogical practice in the
field of subject didactics will then be applied in
the instruments evaluating the quality of the ac-
quired professional skills at the level of individual
elements of practical training, which will make
the results the universally applicable instruments
of detection for the quality of teacher training in
our provenance, as well as instruments of interna-
tional comparison.
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CONCLUSION

The project has an ambition to increase the
quality of teacher training graduates' readiness
to enter their profession through the understand-
ing and practical training of key psychodidactic
strategies, aimed at the development of cognitive
functions of learners as basic conditions of their
successful social inclusion. Conceiving a knowl-
edge base of teacher training as a starting point
for the change of teacher education curriculum is
an important task not only for pedagogical the-
ory, but for the subject didactics and pedagogi-
cal practice as well. Emphasis must be put on the
integration-based content of teacher education.
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Abstract— In this paper, the authors deals with
the issue of modification of individual teaching strat-
egies applied in the educational process. In dealing
with this topic, the authors focused on the develop-
ment not only of students’ cognitive abilities but also
their metacognitive abilities through the educational
process. A special emphasis was put on strategies
that work with handling errors during the process of
learning and teaching. Knowing how to deal with er-
rors may crucially contribute to the development and
modification of students’ metacognitive thinking.

Keywords— metacognition, self-regulation, errors,
teaching strategies.

I. INTRODUCTION

Every person goes through a learning process
on a daily basis because we live in a modern so-
ciety where change cannot be halted. Just the
same, the knowledge acquired by students sev-
eral years ago is becoming out-of-date. Techno-
logical progress brings ongoing transformation
to our world and people have to be adaptable
in order to adjust to the changing environment.
For that reason education should be directed at
preparing every individual to successfully cope
with and manage the modern world and accept
societal priorities. The subject area of metacogni-
tive development of students has been gradually
spreading in awareness among the professional
as well as lay public; but the information acquired
and presented so far is not yet sufficient.

[I. COGNITION AND METACOGNITION

Cognitive science examines cognition, mem-
ory, perception, information processing, the ways
of problem-solving, evaluation, planning, and
mental processes. Currently cognitive science is
perceived as a stream of the most dynamically-
developing areas of science. The key role of cogni-
tive scienceis considered toinclude de-mystifying
functions, reflection and the nature of the human
mind. This includes primarily psychological states
such as attention, emotions, memory, perception,
thinking and also the most recent knowledge of
cognitive research related to language, the brain,
consciousness, behavior, and the mind. Neverthe-
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less, cognition still is the key subject examined by
cognitive science. Thinking can be viewed as the
representation of respective structures that are
present in the human mind. Cognitive scientists
keep finding answers to questions such as: How
do we learn? How does our brain acquire informa-
tion? How do we remember? How can we evalu-
ate information?

Reference [1] describes cognition as follows:
“Cognition (Lat. cognitio), cognitive functions,
present all mental faculties related to thinking
and cognition and we dare say that they deter-
mine not only the successfulness of an individual
at school but also throughout her/his life. Cogni-
tive functions are present in all areas of human
life, in thinking and other mental activities. They,
inter alia, also influence how a student handles
the presented information, what ideas s/he cre-
ates, what and how things are stored in memory,
what means a student uses in recalling and so
forth.”

With regard to metacognition, realizing
one's own faculties is the beginning of metacog-
nitive information-processing. Metacognition, as
a multi-dimensional construct, is a factor influ-
encing also other cognitive dimensions. Teach-
ing procedures and strategies used by individual
teachers in the teaching and educational process
are the key elements in contemporary education
that must be emphasized throughout education.
We believe it is very important to increase the ef-
fectiveness of the education process through in-
novation, modification and application of relevant
learning strategies in the teaching process.

Defining metacognition is a rather challeng-
ing process even if there are myriad definitions of
the concept. The concept has been interpreted by
numerous authors as a supra-structure of human
thinking that includes thought procedures and
cognition processes in an individual who is capa-
ble of controlling, knowingly using and evaluating
her/his mental processes, meaning her/his own
thinking.

Reference [2] considers metacognition as “the
most important aspect of human intelligence be-
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cause it is related to applying all other forms of
intelligence”.

Reference [3] defines metacognition as “the
ability to plan, monitor and evaluate procedures
one uses in learning and recognizing these. It is
a conscious activity that brings one to cognition
through progressing when getting to know the
world".

Analyzing the definitions indicates that meta-
cognition serves for regulation of cognitive pro-
cesses in humans who can use it to control and
analyze the processing steps at their mental
level. Metacognition also plays a role in develop-
ing one's own learning process and evaluating
the effectiveness of that process. Metacognition
was well presented in reference [4], stating that
“teaching students to know their own cognition
processes is the stage preceding their ability to
control them”. It is the ability to acquire, sort and
use the knowledge of one's own cognition pro-
cesses.

The knowledge concerning metacognition can
be putin several umbrella categories. Specifically,
it includes cognition of oneself (this is needed
for students to know how to optimize and con-
trol their own learning), cognition of the learning
assignments (selection of a relevant strategy that
will bring the student to the set goal) and cogni-
tion of strategies (the student is capable of modi-
fying particular learned strategies to accomplish
the set goals).

I1l. METACOGNITIVE-DESIGNED EDUCATION

Contemporary education can be criticized for
focusing predominantly on results (performance)
of students rather than on the entire process that
accompanies acquisition of knowledge. Students
are not brought to systematically learn from les-
son to lesson. There is not enough space for re-
viewing the material and as for errors, the teach-
ers focus primarily on identifying them but then
they do not make use of the errors in the subse-
quent teaching process.

A well-organized educational process should
keep students' brains systematically stimulated.
Regardless of education development and ap-
plication of numerous modern didactic concepts
of education in the recent decades, there still are
many students who have difficulties in picking
relevant metacognitive strategies for their learn-
ing. As stated in [5], metacognition and respec-
tive metacognitive strategies allow a person to
compensate for deficits in the area of general in-
telligence. For that reason it is very important to
gradually improve students’ own cognition.

As mentioned in [6], students master respec-
tive strategies for working with text depending on
how their reading is guided by teachers or par-
ents. One of the ways to teach students to work
effectively and have meaningful orientation in the
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text is through metacognitive strategies and pro-
cedures.

Metacognitive thinking that people use in the
process of learning any kind of text results in its
lasting remembrance and full comprehension
of the text. Reference [7] presents a description
of the principles of metacognitive training that
include the affective principle of effectiveness
(learning motivation); the principle of self-regula-
tion (intervening in the cognition processes); the
principle of regulation (regulating the cognition
processes): the principle of generativeness (ac-
tive effort by the student to sort, ask questions
and give answers): the principle of reflectiveness
(cognition of one's own cognition); and the princi-
ple of processivity (focusing on the entire process
rather than just on the result).

Metacognitive modification is extremely im-
portant in an individual's life. It helps the person
to adapt to ordinary life by using knowledge in
specific situations. Reference [8] identified the so-
called cognitive clues the use of which can help
create metacognition.

The effectiveness of the teaching process is
manifested through two main dimensions, name-
ly the dimension of educational methods, aims,
outcomes, concepts and strategies. The other is
a dimension that is manifested through purpose-
oriented work by the teacher with the students.
The effectiveness of the teaching process is de-
termined by numerous factors such as the mate-
rial, students, teachers, goals, material conditions,
outcomes, methodology, and motivation.

Above all active engagement of students in
the classes promotes creation and development
of neural networks. For that reason teachers need
to be encouraged to use not only the activity of
the students but also change in the organization
of students’ activities. The issue is using creative
teaching methods, team teaching, problem-
based teaching and comprehensive teaching that
will improve respective functions of the human
brain. The important thing is to gradually remove
transmissive teaching, memorizing, passive lis-
tening and mechanical learning from our schools
because all of these keep students passive and
do not allow creation of neural networks.

In contemporary schools we ever more often
see preference given to a ready-made informa-
tion process that is time-intensive. The process
means that students independently search and
process information. There are innumerable pos-
sibilities and strategies through which students
can acquire information and then transform itinto
knowledge. The teaching conditions still present
in our education system by far do not match the
present needs and certainly not the needs of our
school system in the near future. We lag behind
European countries not only in international mea-
surements but also in teaching practices that use
innovative trends.

Metacognitive Development of Students



IV. METACOGNITIVE STRATEGIES

We dare claim that many students still have
not sufficiently developed and mastered various
learning strategies. Subsequently students do not
learn effectively, are unable to solve the set prob-
lems/assignments in educational practice, do not
finish their assignments and have poor learning
planning. But there also are students who have
mastered a broad array of learning strategies that
help them learn effectively and to successfully
plan particular educational activities.

We have to constantly bear in mind that rel-
evant learning strategies are always influenced
not only by attitudes of the students but also by
their individual metacognitive pre-dispositions.
And this is exactly where teachers can actively in-
tervene. It is up to them to use as many effective
teaching strategies as they canin classes. This will
allow the students to choose, from among the
large choice of the presented teaching and learn-
ing strategies, those that are most relevant for the
specific subject or teaching topic.

Reference [9] outlines and describes four cat-
egories of learning strategies. They include the
cognitive strategies (such as making maps, struc-
turing the material, organizing the material, prac-
ticing strategies), metacognitive strategies (such
as monitoring, planning, regulation strategies,
regulating the attention in learning, modifying
the learning environment), motivating strategies
(such as supporting internal and external mo-
tivation, causal attributions, understanding the
value of the material), and self-cognition strate-
gies (such as perception of one's own strong and
weak points within the learning process, knowing
one's own learning style, delineating the preferred
teaching subjects).

The role of a modern teacher-facilitator should
be developing metacognitive thinking in students
who often are unaware of their thinking within
the learning process. In that way learning to them
gradually becomes a kind of a universal and auto-
mated sequence of activities and they then fail to
seek to comprehend respective relational levels
and find inter-relations. That kind of learning is
called a mechanical learning style that is certainly
undesirable. Teachers who can use and have em-
braced several metacognitive teaching and learn-
ing strategies are also capable of sharing them
with their students and allowing the students to
adopt those strategies and apply them to various
model situations.

The most frequently used metacognitive strat-
egies in the teaching-learning process include:
SQ4R, think—along strategy, PQRST, MURDER, T. E.
Scruggs procedures, and the method of cognitive
activity pattern. We would like to give more de-
tails for certain of these strategies.

PQRST is a comprehensive method used in
teaching extensive instructional material. It in-
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cludes five steps that cover the instructional ma-
terial as a whole as well as the instructional mate-
rial split into units.

SQ4R is a metacognitive strategy. The letters
in its name stand for the procedures for work-
ing with instructional material [10]. The steps are:
S (survey) — orientation in the fundamental struc-
ture of the material; Q (question) — asking ques-
tions and orientation about thus far unknown
information; R (read) — reading the material and
annotation; R (reflect) — reflecting on the material,
finding the key concepts, analyzing and handling
discrepancies between pieces of information; R
(recite) — remembering the information and re-
calling the material through notes; and R (review)
—summing up.

THINK-ALONG is a strategy authored by [11].
The strategy makes the thinking process visible
through reading the material. This is a process
where the teacherreads aloud and students visu-
ally follow along with the text. Once the text has
been read, the teacher analyzes the text through
a thought process. Subsequently, the students
verbalize their own ideas that have been evoked
by the text.

Other metacognition strategies include the
increasingly popular reading strategies such as
PLAN (Predict, Locate, Add, and Note), KWL (what
you Know — what you Want to know — what you
Learned), RAP (Read, Ask, Paraphrase), REAP (Read,
Encode, Annotate, Ponder).

Designing an effective learning strategy can-
not be viewed as a simple process. Students can
gradually internalize certain teaching strategies
that the teacher applies in the process of instruc-
tion. Reference [12] presents the requirements in
its metacognition teaching scheme that need to
be fulfilled in the process of developing the stu-
dent's metacognition. The student is in the cen-
tre of development and the other components
(transformation of learning responsibility to the
student, fostering conscious deliberate learning,
promoting metacognition, drawing from the stu-
dent's experiences and helping find interrelations
and supporting interaction with other students)
are handled by the teacher. The teacheris consid-
ered to be the more competent person within this
strategic teaching and is considered as the funda-
mental resource and model for the strategically-
designed educational process.

We are of the same opinion as [13] and asso-
ciate the choice and use of any learning strategy
with associative processes and gradual develop-
ment of metacognition. This author claims that
metacognition should be developed in students
only through problems and assignments match-
ing their actual cognitive capacity. From this it
results that the development of metacognition
is always determined also by the context of the
learning environment.

| 31



V. USING ERROR IN THE EDUCATIONAL PROCESS

Over the years many people have maintained
the idea that only a correct answer can lead to
good marks, success and right decisions. On the
other hand, doubt and errors are an integral part
of people’s lives since errors motivate people to
do things differently, better and more success-
fully. Itis important that not only the students but
also the teachers engaging in the educational
process understand the vast difference between
the goal of learning something and the goal of
performance.

Often students perceive error as a threat to
their self-image. For that reason they usually fo-
cus on the activities they are comfortable with
and can be assured of not committing mistakes,
where they will not have to work hard or even think
in the process. An error is interpreted by numer-
ous students, teachers and parents as admitting
lesser skills or capabilities. In every educational
reality there is too much focus on evaluating
a student’s performance and not enough atten-
tion is paid to further development of the stu-
dent's knowledge and competencies. Students
are often forced to cover up their errors instead
of coping with them, admitting them and under-
standing why the errors occurred and then using
them effectively for further improvement.

Using errors to teach and learn is inseparable
from education. The elementary process of evalu-
ation and self-evaluation should include identi-
fication of an error and its interpretation. Using
errors in our educational setting is, unfortunately,
still perceived as a negative experience. Accord-
ing to [14] error is a natural phenomenon at the
beginning of every learning process and teachers
should finally stop perceiving error-committing
by students as proof of their incompetency, in-
ability, poor personal characteristic faculties and
poor motivation. Teachers should know how to
use errors for the purposes of the teaching/learn-
ing process and turn errors to the benefit of them-
selves and their students.

In that regard the recommendation presented
in [15] should be considered and the orientation
toward negative evaluation should be eliminated
from the education system. This author suggests
that only pointing out the errors made by stu-
dents can result in their lower self-evaluation.

Identifying an error in subjects such as math-
ematics, physics, biology and languages is quite
easy but identifying, analyzing and interpreting
erroneous thinking and judgement is a rather de-
manding process. Moreover, it may be the teacher
alone who has committed an errorin, forexample,
evaluating a student when s/he did not comply
with the educational standards or not being quite
sure whether the student's performance was cor-
rect. This is the situation that presents space for
so-called creative errors. And this is where the
teacher may offer the students space to explain
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their thinking and procedure. Next, the teacher
should discuss the unclear issues with the stu-
dents and interpret them and allow more ques-
tions and in-depth analysis of the covered mate-
rial.

More errors mean a worse mark for students
under the traditional educational system. This
only reinforces the stereotype in students that
error = failure (and the following punishment).
Traditional teaching actually rejects accepting
and using errors. They are always identified as an
undesired phenomenon followed by punishment,
meaning a lower score in tests that may also re-
sultin ridicule and the teacher also getting angry
over errors committed by students because s/he
perceives this as a teaching failure. The students
involuntarily end up in situations where they are
reluctant to do something and prefer to do noth-
ing just to avoid making mistakes. Even worse are
situations in which errors re-occur or the teacher
alone is afraid of potentially making an error in
front of the students.

An error is a far more complex attribute that
activates and develops independent thinking in
students. An error always brings new and differ-
ent views of handling problems and assignments
and presents an opportunity to learn new experi-
ences that may be used by the teacher as well as
the students to plan the next action. Errors should
primarily serve as indicators pointing out gaps in
the student’s learning. Students should never be
punished for errors, including in their evaluations
and oral assessment. Punishment only results in
fear from potential prosecution. If students find
and correct their errors, they gain knowledge
useful for their future learning. Errors should be
welcomed within the teaching/learning process
because they can tell a lot about the actual cog-
nition of a particular student. There is much truth
in the idiom “learn from your errors”. Moreover,
teaching that draws from this fosters trust, coop-
eration and joy of the work done by students and
their teachers.

VI. METACOGNITIVE DEVELOPMENT AND USING
ERROR

The author of [16] suggests that the didactic
perceptionorientedatgoalsandtheiraccomplish-
ment always includes also specific requirements
for the student's performance and then it is easy
to identify errors. In contrast, where the didactic
perception is oriented at the student’s activities,
requirements for the student's performance are
usually absent and the process of identifying and
analyzing errors is much more challenging.

The most important aspect in metacognitive
development of students where errors are used
is the specificities related to the age of the stu-
dents. In this regard we can draw from the theory
[17] of the development of children's thinking.
The author claims that every individual's reason-
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ing capabilities modify in the course of childhood
and adolescence. The respective cognitive stages
an individual goes through are exceptional with
their unique structure.

For thatreason every error should be identified
and corrected right at the beginning of learning.
If the student embraces an erroneous meaning
and goes on using it, unlearning that reinforced
error may be a long process with no guaranteed
success. Thatis why the teacher needs to remem-
ber to give feedback all the time and to check the
students in the course of their learning process.
Information about the error and its correction are
accepted by individual students differently in the
beginning of the learning process than at its end.
The beginning involves gradual development of
the student's knowledge structure and for that
reason various concepts have not yet acquired
a stabilized position and the relationships be-
tween these concepts are just being sought and
explained.Thatiswhy anerror,ifitoccurs,does not
yet have deep roots that could make eliminating it
difficult. Reference [18] differentiates a normative
error from a creative error. The former is a certain
deviation from standardized performance that is
considered to be correct. A creative error repre-
sents a rigid view of every student's idea that is
in conflict with the required performance. In hu-
manities the analysis and correction and evalua-
tion of erroneous performance by students is an
instrument that allows a comprehensive assess-
ment of the knowledge system of individual stu-
dents. Below we specify certain concepts that use
error as one of the key components in metacogni-
tive development of students.

VII. POKA-YOKE SYSTEM

The poka-yoke system offers an effective way
of using errors that is based on finding and pre-
senting the key causes of a problem under all cir-
cumstances. This is a concept of immediate error
detection and correction. The key goal and the
way of working is the so-called zero error rate.
The poka-yoke concept is used predominantly in
technological areas but its philosophy can be ap-
plied also to modern education since the particu-
lar concept can be used for all people (different
genders, ages, experience, education), itis easy to
use during classes and does not require any spe-
cial attention from the teacher, does not require
much time and allows immediate feedback and
correction of possible errors and works as pre-
vention against future errors.

There are numerous techniques for error pre-
vention and elimination, yet many concepts are
rather ineffective. Errors generally occur when the
assignment has been carried out incorrectly or
when the student does not have enough informa-
tion needed to perform the required action.

The poka-yoke concept suggests that we can
prevent all errors once we have found out when,
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where, why and under what circumstances they
have occurred. The most frequent causes of er-
ror-committing by students include absence of
norms (standards), shortage of relevant guidance
and instructions, poor discipline during classes,
miscomprehension, not enough information,
forgetting, not concentrating, not paying atten-
tion, clumsiness, misunderstanding/failing to
understand inter-relations between concepts,
poor internal and external motivation, shortage
of experience, absent supervision, slow or clum-
sy/cumbersome work, assignments that are not
matched to the student's actual cognitive level.

VIII. COGNITIVE EDUCATION

Cognitive education is based in systematic
education with the goal to develop the stu-
dent's cognitive functions that are bound to think-
ing processes. Reference [19] designed a model of
cognitive functions that includes these functional
units: input system (receiving information, storing
information, analyzing information); output (reg-
ulating and performing activities, programming
activities); and systematic consciousness activa-
tion (making sure the course of the entire process
is conscious, information evaluation).

It should be remembered that particular cog-
nitive functions develop throughout an individu-
al's entire life since all mental capacities are mod-
ified in the learning and maturing process.

Reference [20] explains that cognitive acti-
vation takes two ways, an active mechanism or
a passive one, determined by its intensity. Given
the theory, cognitive education operates through
several dimensions of grasping the material. The
students are guided to independently uncover
problems and find solutions, they are guided to
use training and to learn strategies to develop
their cognitive functions; they are guided to inde-
pendently handle and use information and they
get assignments/problems with specific or gen-
eral meaning.

We agree with the author (ibidem) that modern
times have an ever more relevant requirement,
namely to lead students to be able to indepen-
dently set their goals, to be curious, responsible,
cooperative, to develop their cognitive learning
strategies and develop their metacognitive pro-
cesses. Interaction between the new instructional
content and the learning individual is in the focus
of cognitive comprehension of the material. This
means decoding the presented information and
a perfect organization of instruction that leads
not only to a knowledge base but also to analyz-
ing the crucial points that the learners can lean
on and interlink with more information through
particular metacognition strategies.
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IX. INSTRUMENTAL ENRICHMENT

The instrumental enrichment method [21] is
founded on increasing the effectiveness of teach-
ing, acceleration of thinking and using errors to
learn. Reuven Feuerstein, world-acclaimed psy-
chologistand educationist, developed a system of
worksheets to gradually develop cognitive func-
tions in students. The worksheets help students
to gain experience and self-confidence that they
can master problems and learn inter-relations.
They are not afraid to commit errors, are able to re-
spect opinions of other people and it is easier for
them to find orientation in their lives. According
to the author, those students who are unable to
learn under the traditional education system suf-
fer from certain deficits in the cognitive area. But
they do not suffer from lack of intelligence. These
students are unable to structure their knowledge,
they do not plan their learning, they are unable to
think along inter-relations and they have impul-
sive thinking and do not think over their learning
strategy before actually starting to work on the
assignment. They receive information in isolated
form and are unable to learn from errors.

Theinstrumental enrichment program seeks to
modify cognition structures through worksheets
with special assignments along the strategy of
mediated teaching. The goal of the respective in-
struments is increasing the level of difficulty and
developing the learning potential as much as
possible in every student.

CONCLUSION

The paper has focused on issues of metacog-
nitive development of students through the use
of errors for teaching/learning. In the practical
educational setting we should focus not only on
students’ performance but also on their personal
and social development. With regard to metacog-
nition the need is for teachers to know how teach-
ing/learning mechanisms work and how they can
improve their effectiveness in teaching students.

Preparing students for the modern world by
requiring them to memorize and accept trans-
missive teaching is not a satisfactory solution. The
modern world is flooded with information and if
we want our students to be successful we need
to support their critical thinking and appropriate
responses to any situation that may arise.
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Abstract—Student attitudes toward unethical
practices enabled by advanced ICT competencies
represent an increasing challenge for teacher behav-
iour at both technical and non-technical universities.
Results of our study prove that students are aware of
the fact some teachers cannot face flexible and inno-
vative tricks used by students during examinations.
Attitudes to cheating depend on what students have
heard and seen, on their ethical qualities, teacher per-
sonality and policies
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I. INTRODUCTION

School cheating includes the wide range of ac-
tivities, from traditional forms (copying, prompt-
ing) to actual methods backed by available
electronic devices. Methods how to cheat keep
improving, students show high creativity and are
at least one step ahead of teachers.

Over the past two decades, achievement goal
theory has become a prominent approach to ex-
amining how students are motivated to achieve
in school and has informed how educators can
fosterinteresting, supportive classroom environ-
ments. Goal theorists posit the existence of two
types of achievement goals—mastery goals that
orient individuals toward developping their abil-
ity and performance goals that focus individuals
on demonstrating their ability. Recent research
connected goal theory approaches with beliefs
and behaviours related to academic cheating
[13].

Research held in different countries shows that
percentage of cheating has grown significantly in
last decades. Reference [8] found out that in the
time range 1969 — 1989 the number of students
misusing cribs during tests increased from 34 %
to 68 %. Reference [12] stated that almost 70 % of
secondary school students confessed cheating in
tests and almost 90 % agreed they copied assign-
ment from a classmate. [11] wrote in his publica-
tion 76 % of secondary school students and 64 %
university students admitted cheating.
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Searching statistical data on the extent of dis-
honesty and cheating vary widely, most probably
because of differences in methodology. The first
large-scale study of non-electronic cheating in
academic institutions was published in 1964. It
surveyed over 5,000 students from different col-
leges and universities and found that 75 percent
of respondents engaged in incidents of academic
cheating [7].

Electronic form of cheating is now becom-
ing one of the most negative effects of student
behaviour. Current university students belong to
the Internet generation with an almost lifelong
media literacy. Not surprisingly there is a sharply
rising potential for students to exploit electronic
devices for study purpose. All forms of electronic
cheating have one thing in common: students
break the university rules in order to facilitate the
study requirements.

Reference [4] pointed to the fact that the rising
electronic study cheating has replaced classical
cheating and stated its 3 basic characteristics:

+ students break the university rules
students gain undue advantage

« reliability of student performance assess-
mentis reduced

[I. FORMS OF ELECTRONIC CHEATING

Overthelastdecadeelectronicdevices opened
up to broad public. All current undergraduates
have notebooks, some possess the new genera-
tions of smartphones that also facilitate access to
information. Simultaneously, variety and sophisti-
cation of electronic cheating has been increasing.
In 2012, following list of most common forms of
cheating was suggested [3]:

+ suggesting to classmates backed by elec-
tronic media

electronic cribs
+ plagiarism
fraudulent change of the student’s identity

breaking the teacher’s log-in
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+ special spyware
sms

Student cheating has been researched from
different views, including psychological ones. In
order to find motivation to cheat in broader as-
pects some basic concepts were put into relation
with unethical behaviour:

a) Moral integrity

Good character can be understood as a fam-
ily of morally valued, positive traits of personal-
ity, which are relatively stable and generalizable
across different situations, but which are not nec-
essarily fixed or rooted in immutable genetic fea-
tures [2]. These characteristics can be connected
with an opposite what we understand cheating.
Integrity (authenticity, fairness) is a psychological
quality of being honest and having strong moral
principles, moral uprightness. Itis generally a per-
sonal choice to uphold oneself to consistent mor-
al and ethical standards.

b) Scholastic Cheating

We can define scholastic cheating as a trans-
gression against moral integrity which entails
taking an unfair advantage that results in a mis-
presentation of a student’'s ability and grasp of
knowledge. This includes obtaining inappropriate
assistance from other person or from an online
source or adjutant, plagiarism, and false self-rep-
resentation [4].

¢) Academic dishonesty

Academic dishonesty can be characterized as
academic fraud. With this characteristics we can
even see relevance to the business term fraud tri-
angle as formulated by [11]. The fraud triangle de-
picts three elements present when fraud occurs.
These three elements are incentive pressure, op-
portunity and rationalization attitude. Transferred
into academic conditions incentive/pressure
relates to good grading, opportunity manifests
itself in an environment when “nobody is watch-
ing” and rationalization/attitude becomes preva-
lent and "excusable” when students believe other
students cheat too [11]. All three elements that
make up the fraud triangle are potentially present
in the examination environment.

According some research results variety and
diversity of electronic cheating has been con-
stantly growing [3] and its most frequent are in-
troduced in [12]:

« copying information from a mobile phone,
flashdisk, diary, laptop - from the proper
student or class-fellow

« dishonest test acquisition (printscreen)
from a class-fellow

seminar work plagiarized from the Internet
or written by another person
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+ passing an exam for another person

passing an exam for another person while
misusing his/her system password

+  mutual help over discuss groups during the
test

cracking teacher's computer to gain the
test

dishonest test acquisition (printscreen)
from a class-fellow

Based on the results of our previous study
[2] and some other resources [1] we would like
to suggest 3 major groups of factors that might
have impact on student cheating - some of them
will be treated in our new research:

1. University and its social climate:

People are significantly influenced by their so-
cial environment. University climate represents
social environment which influences students for
several years. Size of the university and anonymity
of its environment, university specialization (tech-
nology, sciences, humanities), existence of univer-
sity moral integrity policy, sanctions for dishonest
students, technological equipment + reference to
technology usage, study requirements, teacher
workload, level of teaching quality control — these
are factors which might contribute to prevalent
student his/her value system and behaviour.

2. Teacher personality (human qualities, intel-
lectual qualities, pedagogical, presentation and
organization skills):

Teaching enthusiasm, intellectual curiosity,
intellectual flexibility, ICT skills, carefulness and
consistency of teaching activities, teacher's sub-
jective (over)estimation of his/her subject
(course), ability to provide good explanation,
justice, quality of assessment procedure, keep-
ing the tests up-to-date, preventive measures
during exams.

3. Student personality

Age, teacher/university/study/programme
and their relationship to students, intellectual ca-
pabilities, study success, motive of achievement,
preference of deep learning style, moral integrity,
temperament structure, mental health.

[1l. RESEARCH TARGET, QUESTIONS, METHODS

This paper reports on two studies, one which
investigates the cheating practices of transpor-
tation engineering students (n =102) and their
attitudes toward cheating, and the other which
investigates the same problems in the sample of
engineering pedagogy students, the study pro-
gramme which is based mostly on humanities
(n=98). All respondents were pre-graduate stu-
dents of a technical university with a long tradi-
tion (founded in 1703). The studies also intended
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to identify particular problems students face in
their learning and give insights into situations
which can lead to poor learning practices and, in
the worst cases, to cheating.

Our survey was aimed in both groups at these
issues:

specification of cheating forms
+ frequency of student cheating

subjective "justification” of dishonest be-
havior

+ teacher attitudes toward cheating as per-
ceived by students.

Based on queries used in our prior research
on academic integrity [2, 3] and our experience in
psychology courses teaching, a 15 item question-
naire was constructed forourpurpose. The queries
reflected issues potentially related to dishonest
behaviours, and reference to technology usage
when taking an examination. For some items, a 5
point Likert-type scale was the response format
used, for few items 7 point Likert-type scale was
used with one extra open-ended response. The
survey form requested information on age, gen-
der and prior online course experience. Student
identity remained anonymous.

IV. RESULTS AND DISCUSSION
Variety, extent and frequency of cheating prac-
tice
Group | - engineering students (n=102)

« mutual help over discuss groups during the
test-37,3%

copying information from a mobile phone,
flashdisk, diary, laptop) - 36,3%

« dishonest test acquisition (printscreen)
from a class-fellow — 22,5 %

copying from a class-fellow’'s computer —
16,7 %

* nevercheated - 42,0 %

Other forms of cheating were declared in less
than 3 % of answers.

Group Il — engineering pedagogy students (n =
98)

« giving or receiving advice from a class-fel-
low during the test — 100 %

seminar work plagiarized from the Internet
-61,2%

« copying information from a mobile phone,
flashdisk, diary, laptop - 25,5 %

dishonest test acquisition (printscreen)
from a class-fellow — 24,5 %

« copying from a class-fellow’'s computer —
9,2 %
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« Nevercheated — 52 %

Other forms of cheating were reported in less
than 3 % of answers.

In very few cases students admitted they had
passed the exam for another person while misus-
ing the person' s password or while misusing re-
mote desktop. Both cases were reported by 2 en-
gineering students.

Comparing data related to the forms and fre-
quency of cheating there were similarities and dif-
ferences in both samples which could have been
caused by characteristics of study programmes.
The prevalent forms of cheating as reported by
engineering students were copying from a mo-
bile phone, flashdisk, laptop, dishonest test ac-
quisition from a class-fellow and mutual help
over e-discuss groups during the test. Preference
of electronic forms of cheating seems to be re-
sult of advanced ICT skills of engineering students
and electronic testing dominance in engineering
courses. Few students, on the other hand, were
giving oral help to their class-fellows during the
tests. 42 % reported not to have cheated at all.

Engineering pedagogy students reported in all
cases giving and receiving oral help from a class-
fellow, plagiarism, copying information from
a mobile phone, flashdisk, diary, laptop, and dis-
honest test acquisition from a class-fellow as the
most frequent form of cheating. Test acquisition
was probably influenced by carelessness of one
teacher which enabled students to shoot the test
and distribute it in other student cohorts. (Unfor-
tunately, this teacher has not changed his behav-
iour during exams after this accident as reported
by students).

As mentioned, all students reported to have
asked or given oral help to their class-fellows dur-
ing the tests. This happened due to the fact most
assessments had non-electronic form. 52 % of the
students reported not to have cheated (although
all respondents from the engineering pedagogy
cohort admitted to have given an oral help to their
class-fellows!).

Motivation to cheat and subjective "justification”
of dishonest behavior

To shed more light on internal justification of
dishonest behavior the students were asked to
consider 14 different factors and indicate the like-
lihood of each factor causing them to cheat. In
this case a 5-point Likert scale was used, where 1
indicates "not at all” and 5 indicates "highly likely".
The six most likely reasons which seemed most
"justificatory” are shown in the following list:

Sample 1 — engineering students
| did not have time to prepare well
+ The task was too hard/had no sense

Too great a workload at technical university
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+ | did not want to fail
The teacher did not control cheating

« lusedacribl had prepared at home

Sample Il — engineering pedagogy students
« | had no time to prepare
| was afraid of failing
+ The task was too difficult

One of our teachers has used the same
tests repeatedly

+ | helped my class-fellow to pass the test

My class-fellow helped me as he knew how
busy | had been

Results from both groups of respondents
showed that six highest rated factors which could
have caused frequency of cheating behaviour
related to the themes of time pressure, fear of
failure and subjective difficulty (quality) of the
task. These "excuses” agreed with what had been
found in our previous research [2] and in other
studies [10], and suggested these were common
areas of difficulty for students. Prevalent forms of
cheating were practices related to assignment
work and test situations. Time pressure and task
difficulty were also the most "acceptable” forms
of cheating in students’ views.

Analyses of data from our questionnaires also
confirmed two broad-based themes of internal
and external factors that explain the pressure
that may cause students to adopt poor learning
behaviours.

Internal factors represent personal (individual,
psychological) factors over which the student has
(should have) control and tend to be course inde-
pendent. Internal factors are represented for ex-
ample by poor time management, lack of home
preparation for tests and exams (laziness?), lack of
learning skills and skills to find resources, unwill-
ingness to follow recommended good practice,
inability to seek appropriate help, and low intrin-
sic interest in course. External factors are those
factors imposed on the students and usually de-
pend on the environmentin which students work.
Among external factors that “caused” cheating
behavior were indicated clumsy situational man-
agement, poorly designed tasks and easy avail-
ability of solutions (tasks are readily available,
copied from textbooks or lecture notes), difficult
learning situations accompanied by equipment
failure.

In the accounts of their work on assignments
and class tasks students described various poor
learning experiences that they attributed to ex-
ternal factors. In many of these cases the students
gave indications that they had cheated or were
tempted to cheat. This is in contrast to the learn-
ing problems caused by internal factors where
there were no admissions of cheating. The theory
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of attribution confirms that students are more
likely to admit to cheating when they can excuse
their behaviour by external factors. “It is not my
fault, it is someone else’'s fault”.

Teachers' attitudes toward cheating as perceived
by students

Last three items of our questionnaire were tar-
getted at potential relation between teacher be-
haviour and the students' readiness to cheat. It
is difficult to get reliable data on such relation as
reported in our previous research when we con-
ducted a pilot study on this topic with the univer-
sity staff. In a qualitative analysis of teacher reac-
tion none of them had admitted behaviour which
would have encouraged student cheating. That is
why we decided to use the indirect method to get
some insight into the teacher attitudes.

In both groups students reported 4 possible
teacher behaviour patterns: tough control of stu-
dents during the test, moderate control over the
student behavior, play acting of control and ob-
vious ignoring of student intentions to cheat. Al-
though all 4 options were reported, more than 2/3
of the students declared teachers were practicing
tough control during tests. No significant differ-
ences appeared in both groups. More than 50 %
of respondents admitted their readiness to cheat
in relation to the personality of teachers and the
quality of their test management competences.

V. CONCLUSIONS

Evidence from our study suggests that univer-
sity study of any discipline offers particular op-
portunities for students to engage in cheating
behaviour. On the other hand it is possible to as-
sume that students might want to take responsi-
bility for theirlearning. Fora teacheritis important
to help students to develop strategies to manage
the internal factors that lead to poor learning ten-
dencies. It is also important for educators to ad-
dress external factors which are caused by char-
acteristics of the learning environments. Such
strategy can devise activities that academics can
employ to minimize students’ propensity to cheat
within their discipline. This is another approach
to the one taken by many universities that focus
on cheating detection and disciplinary measures
— handling consequences rather than preven-
tive methods. The opportunity to cheat is smaller
when the teacher keeps an active position and re-
quires that all notes, electronic devices, and other
materials are put away and watches the students
while working on tests. In other words teachers
must be proactive in minimizing the three ele-
ments of the fraud triangle both in the traditional
and in the online exam environment.
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Abstract— Education is one of the key factors lead-
ing to increased competitiveness of the economy. This
article seeks relations between rankings for evalua-
tion of the quality of national education systems and
the innovation environment of national economies.
Specific rankings systems are described in chapter Il.
Itis (1) The United Nations’ Educational, Scientific and
Cultural Organization's (UNESCO) Educational for All
Development Index (EDI); (2) U.S. News Best Countries
Rankings; (3) U21 Ranking of National Higher Educa-
tion Systems and (4) The Global Innovation Index for
measuring innovation environment. Chapter Il illus-
trates differences between results of each ranking.
The last two chapters answer to the question, which
ranking (of evaluation of the quality of national educa-
tion systems) is the best for comparison of innovation
environment.

Keywords—innovation environment; rankings; na-
tional education systems

I. INTRODUCTION

The evaluation of the quality of national educa-
tion systems provides aninteresting view on rated
states. There are several global rankings for evalu-
ating the quality of education systems. In addi-
tion to standard ranking of universities (QS World
University Rankings [1]; Times Higher Education
World University Rankings [2]: The 2016 Academic
Ranking of World Universities (ARWU) [3]; Center
for World University Rankings [4]: The Ranking Web
of Webometrics [5] etc.) there are also evaluated
entire systems of education (The United Nations'
Educational, Scientific and Cultural Organiza-
tion's (UNESCO) Educational for All Development
Index (EDI) [6]; U.S. News Best Countries Rankings
[7] or for university education system U21 Ranking
of National Higher Education Systems [8]). Evalu-
ation of the quality of these systems provides an
interesting view of not only education, but also
the economies of the world.

The quality of the educational process and es-
pecially the quality of higher education affects
the innovation environment, which is one of the
key factors impacting on the competitiveness
of national economies. Rankings for evaluation

competitiveness of countries are numerous, for
the purposes of this article will be used ranking of
The Global Innovation Index [9].

1. PRINCIPLES AND RULES FOR NATIONAL
RANKINGS

A. UNESCO - Educational for All Delevopment In-
dex (EDI)

The areas of EDI are: (1) Universal primary edu-
cation; (2) Adult literacy; (3) Quality of education
and (4) Gender [6]. The value of EDI for a given
country is the arithmetic mean of the four indica-
tors. These indicators corresponds with the goals
of EDI: (1) universal primary education: indicatoris
“the percentage of primary-school-age children
who are enrolled in either primary or secondary
school”; (2) Adult literacy: indicator is “the adult
literacy rate for those aged 15 and above”; (3)
Quality of education: the indicator is an indirect
— the survival rates to grade 5, because others are
unavailable or with low correlation, or both; (4)
Gender: the composite index is the gender-spe-
cific EFA index (GEl) as a simple average of three
gender parity indexes (GPIs): for the GER (gross
enrolment ratio) in primary education, for the GER
in secondary education and for the adult literacy
rate. The weights of these four components are
equal. The base for data is the results from EFA
Global Monitoring Report and own UNESCO statis-
tical database. Unfortunately, the Czech and Slo-
vak republic are not included into ranking (only
115 from 205 countries had the data required to
calculate the standard EDI)-

B. U.S. News Best Countries Rankings

The Best Countries for Education Rankings are
based on “three equally weighted country attri-
butes: has top quality universities, well-developed
public education system and would consider at-
tending university there” [7]. The base for data is
a survey of more than 16,000 people. A total of 65
attributes (in nine groups), it is determined that
survey for each country. Unfortunately, not every
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Global Innovation Index

(average)

Innovation Efficiency Ratio

(ratio)
[
| 1
Innovation Input Innovation Output
Sub-Index Sub-Index
[
| | | | | |
Human Knowledge
Institution capital and Infrastructure Market Business and technology Creative
research sophistication sophistication outputs outputs
Political Knowledge Knowledge Intangible
environment Education ICTs Credit workers creation assets
Regulatory Tertiary General Innovation Knowledge Creative goods
environment education infrastructure Investment linkages impact and services
Trade,
Business Research & Ecological competition Knowledge Knowledge Online
environment development sustainability & market scale absorption diffusion creativity

Fig. 1. Structure of the Global Innovation Index [9]

country is involved into rankings, for example this
ranking is excepting Finland, Norway, Belgium or
Switzerland. Groups for subrankings Best coun-
tries Rankings are: (1) Adventure; (2) Citizenship;
(3) Cultural Influence; (4) Entrepreneurship; (5)
Heritage; (6) Movers; (7) Open for Business; (8)
Power and (9) Quality of Life. The weights of these
groups are different, for example subranking En-
trepreneurship has weight 17.42 % or Open for
Business has weight 11.99 %.

C. U271 Ranking of National Higher Education Sys-
tems

U21 Ranking of National Higher Education Sys-
temsistheonlyoneintheworldfocusingonhigher
education system from 2012 [8]. Only 50 countries
are included. Four areas with totally 25 variables
are ranked separately: (1) Resources — this area is
based on expenditure by tertiary institutions as
a share of GDP and expenditure per student; (2)
Environment — this area includes three surveys
and "female participation among both students
and staff, a measure of diversity of institutions in
the system, and the quality of data on higher edu-
cation”; (3) Connectivity — which leads to techni-
cal changes end economic growth, measured by
e.X. proportional of international students, num-
ber of open access full text, proportional of arti-
cles co-authored with international collaborators
and (4) Output — this are describes “research out-
put and impact, student throughput, the national
stock of graduates and researchers, the quality
of a nation’s best universities, and employability
of graduates”. The weights are 20 % for the first
three and 40 % for area Output. The scores are ex-
pressed as a percentage of the best score. Data
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for evaluation are collected from various sources,
for example OECD, Webometrics, Google Scholar,
surveys or own estimation. More about ranking
see [10] and [11].

D. The Global Innovation Index

The Global Innovation Index "is the simple av-
erage of the Input and Qutput Sub-Index scores”
[9]. This index provides the multi-dimensional
view of innovation. Fig. 1 describes the structure
of the Cll; Innovation Input Sub-Index involves
five pillars: (1) Institutions, (2) Human capital and
research, (3) Infrastructure, (4) Market sophistica-
tion, and (5) Business sophistication. Innovation
Output Sub-Index is divided into: (6) Knowledge
and technology outputs and (7) Creative outputs.
And each pillar is composed from several indica-
tors.

Data for evaluation are collected from more
than 30 various sources (including five surveys),
for example OECD, Webometrics, Google Scholar,
surveys or own estimation.

[11. RESULTS OF RANKINGS OF EDUCATION
NATIONAL SYSTEMS AND COMPARISON OF THESE
RANKINGS

Fig. 2 describes the ranking of the top of 25
countries in 2015 for rankings Educational for All
Development Index (EDI), The Best Countries for
Education Rankings and U21 Ranking of National
Higher Education Systems. Not every countries
are involved in every rankings (see chapter I1).
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of top quality universities, public education
system and availability of university edu-
cation. Many interesting countries not in-
cluded in the evaluation, for example from
North Europe (Finland, Norway) or Switzer-
land, which are famous for the quality of
education.

U21 Ranking of National Higher Education
Systems declares focusing on higher edu-
cation system. For evaluation are included
fifty the most developed countries. The
evaluation is the most complex and mostly
based on official representative data.

Fig. 3 shows the values of U21 Ranking of Na-

tional

Higher Education Systems in years 2014,

2015 and 2016 for first 30 countries.

TABLE I.
Ranking of national education systems in 2015
Rank
EDI? BC® u2i1«
! KiL;r;I(t:E)dm KiL::g];I éeé)dm USA
2 Italy Canada Switzerland
3 Japan USA Denmark
4 Kazakhstan Germany Finland
5 Norway France Sweden
6 Finland Australia Canada
7 Switzerland Sweden Netherlands
8 New Zealand Japan K%rgglfji)dm
9 Cyprus Denmark Singapore
10 Sweden Netherlands Australia
11 France New Zealand Belgium
12 Denmark Austria Norway
13 Slovenia Ireland Austria
14 Ukraine Italy Germany
15 Hungary Luxembourg Honé;Aléong
16 Ireland Spain New Zealand
17 Netherlands Singapore France
18 Lithuania Korea Ireland
19 Kyrgyzstan Portugal Israel
20 Croatia Russia Japan
21 Iceland Israel Taiwan-China
22 Tajikistan Chile Korea
23 Spain Czech Republic | Czech Republic
24 Australia Greece Spain
25 Luxembourg Hungary Portugal
a. UNESCO - Educational for All Development Index (EDI), source [6]
b. The Best Countries for Education Rankings, source [7]
c. U21 Ranking of National Higher Education Systems, source [8]
Fig. 1.  RANKINGS OF NATIONAL EDUCATION SYSTEMS IN 2015

When we compare the structure, input data
and the results of each ranking, so we have to

say:

UNESCO - Educational for All Development
Index (EDI) is primary focused on primary
education system and literacy. The measur-
ing the quality of education through the
survival rate is partially misleading. Many
interesting countries not included in the
evaluation, for example from Central Eu-
rope.

The Best Countries for Education Rankings
is fairly simplistic; it is based on evaluation

TABLE 11
U21 Ranking of National Higher Education Systems
Rank
2014 2015 2016
1 United States United States United States
2 Sweden Switzerland Switzerland
3 Canada Denmark Denmark
4 Denmark Finland KiL:]r;i;i)dm
5 Finland Sweden Sweden
6 Switzerland Canada Finland
7 Netherlands Netherlands Netherlands
8 United Kingdom | United Kingdom Singapore
9 Australia Singapore Canada
10 Singapore Australia Australia
11 Norway Belgium Belgium
12 Austria Norway Norway
13 Belgium Austria Austria
14 Germany Germany Hong Kong
15 Hong Kong Hong Kong New Zealand
16 New Zealand New Zealand Germany
17 Ireland France France
18 France Ireland Israel
19 Israel Israel Ireland
20 Japan Japan Japan
21 Korea Taiwan-China Taiwan-China
22 Taiwan-China Korea Czech Republic
23 Spain Czech Republic Korea
24 Portugal Spain Spain
25 Slovenia Portugal Portugal
26 Czech Republic Slovenia Slovenia
27 Italy Italy Malaysia
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Fig. 2. RANKINGS OF COUNTRIES OF U271 RANKING OF NATION-
AL HIGHER EDUCATION SYSTEMS [8]

Fig. 4 shows the values of the Global Innova-
tion Index in years 2014, 2015 and 2016 for first
30 countries.

TABLE I11.
The Global Innovation Index
Rank

2014 2015 2016
1 Switzerland Switzerland Switzerland
2 United Kingdom | United Kingdom Sweden
3 Sweden Sweden KiLrJ]r;i;eodm
4 Finland Netherlands USA
5 Netherlands USA Finland
6 USA Finland Singapore
7 Singapore Singapore Ireland
8 Denmark Ireland Denmark
9 Luxembourg Luxembourg Netherlands
10 Hong Kong Denmark Germany
11 Ireland Hong Kong Korea
12 Canada Germany Luxembourg
13 Germany Iceland Iceland
14 Norway Korea Hong Kong
15 Israel New Zealand Canada
16 Korea Canada Japan
17 Australia Australia New Zealand
18 New Zealand Austria France
19 Iceland Japan Australia
20 Austria Norway Austria
21 Japan France Israel
22 France Israel Norway
23 Belgium Estonia Belgium
24 Estonia Czech Republic Estonia
25 Malta Belgium China
26 Czech Republic Malta Malta
27 Spain Spain Czech Republic
28 Slovenia Slovenia Spain
29 China China Italy

44|

U21 Ranking of National Higher Education Systems The Global Innovation Index
Rank Rank
2014 2015 2016 2014 2015 2016
28 Malaysia Malaysia Italy 30 Cyprus Portugal Portugal
29 Hungary Saudi Arabia Saudi Arabia
Fig. 3. RANKINGS OF COUNTRIES OF THE GLOBAL INNOVATION
30 Saudi Arabia Hungary China INDEX [9]

IV. METHODOLOGY

Due to the absence of relevant data in the
rankings EDI and The Best Countries for Education
Rankings (for reasons see chapter ), will be em-
phasis for analysis on the U21 Ranking of National
Higher Education Systems. For comparison are
used data for 49 countries involved in U21 Rank-
ing of National Higher Education Systems (every
country expect Tchai-wan) and data from the
Global Innovation Index from 2016.

To answer the question of whether there is
a dependence between the evaluation of the na-
tional innovation environment and the evaluation
of national education systems, they will be select-
ed correlation and regression analysis.

V. RESULTS

The statistical dependence between rank-
ings from U21 Ranking of National Higher Educa-
tion Systems and the Global Innovation Index is
confirmed. Spearman correlation coefficient is
0.921655 (it means very strong dependency). Fig.
4 is a scatter plot that represents the strength of
a linear relationship between both rankings (R?
is a little bit lower than Spearman coefficient —
0.8494).

Dependence between rankings
50
45 0. S--%
40 - )
35 L -
30 * L ]
25 ‘o
20 L 3 2 <
15 Pt

!—.' [ 78

Fig. 4. Dependence between rankings from U21 Ranking of
National Higher Education Systems and the Global Innovation
Index

The statistical dependence between values
from U21 Ranking of National Higher Educa-
tion Systems and the Global Innovation Index is
confirmed too. Pearson correlation coefficient is
0.916883 (it means very strong dependency). Fig.
5 represents the strength of a linear relationship
between both rankings (R2is a little bit lower than
Pearson coefficient — 0.8407).
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Dependence between values of evaluation
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Fig.5. Dependence between value of indexes from U21
Ranking of National Higher Education Systems and the Global
Innovation Index

To complement the statistical dependence be-
tween values from UNESCO — Educational for All
Development Index (EDI) and the Global Innova-
tion Index is confirmed too, butitis weak. Pearson
correlation coefficient is only 0.650633 and it was
possible to use only data about 32 countries from
2012 (17 countries was not evaluated by EDI).
And the statistical dependence between rankings
from The Best Countries for Education Rankings
and the Global Innovation Index is confirmed too.
Spearman correlation coefficient is 0.786973.

Fig. 7 shows the values of correlation coeffi-
cient between results of the score and the rank
of the Global Innovation Index and rankings of na-
tional education systems.

TABLE IV.
Ranking of national education systems in
Innovation
Index
score EDI rank BC score/rank U21
score 0.650633 -0.788286 0.921655
rank -0.691826 0.786973 0.916883

Fig. 6. Values of correlation coefficient

V1. CONCLUSION

One of the factors involving the innovation
environment is the quality of education system,
especially the quality of higher education system.
Three main rankings of education national system
are The United Nations' Educational, Scientific
and Cultural Organization's (UNESCO) Educational
for All Development Index (EDI); U.S. News Best
Countries Rankings and U21 Ranking of National
Higher Education Systems). But only one of them
(U271 Ranking) is constructed as multi-attribute
and its attributes have relation to the factors that
involve the innovation environment (measuring
by the Global Innovation Index — Gll). Dependen-
cy between these two rankings (U21 Ranking and

Innovation Environment and the Quality of National Education System

Gll) is very strong. Disadvantage of U21 Ranking is
that it focuses only on higher education system
for selected 50 countries of the world.
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Abstract— This paper analyzes academic and non-
academic university ranks from the perspective of
Knowledge Management. As the prevailing majority
of university employees are knowledge workers, we
concentrate on the balance between the knowledge
strongly oriented to a particular research field and
the one necessary for general (predominantly mana-
gerial) duties. The following questions are discussed:
What categories of knowledge workers are typical for
universities and what do we expect out of them? Do
the different positions require different knowledge
and skills? Why do the differences exist?

Based on our findings we conclude that the tradi-
tional procedures of assigning academicians to uni-
versity top positions (still persisting in some Central
and Eastern European countries) contradict Knowl-
edge Management principles.

Keywords—university knowledge worker; uni-
versity human resources; balancing explicit and tacit
knowledge

I. INTRODUCTION

Traditional managerial approaches concen-
trated on people as manpower, not on the exploi-
tation of their intellectual capital. Peter Drucker
[1] was the first one who pointed to the fact that
people's knowledge is another production power
and assigned the term “"knowledge worker” to in-
dividuals who “think for living”. The knowledge
workers are the persons whose primary source of
income is based upon and exploits their cerebral
capacity and intellectual capability. Their position
in the production process in very specific — they
are rarely involved in it directly. Drucker therefore
underlines the importance of developing strate-
gies that will lead to optimal incorporation of their
knowledge in production. Otherwise, the compa-
ny neglects a big portion of its potential.

Nonaka and Takeuchi [2] later explained the
specific position of knowledge workers for prod-
uct innovation and continuing improvement by
distinguishing two categories of knowledge: ex-
plicit (visible, apparent) and tacit, hidden in their
brains. After a successful transfer of tacit knowl-
edge into explicit one and incorporating the out-
come into products, one gets "knowledge-inten-
sive products” like robots or intelligent cars.

In companies, knowledge workers occupy a va-
riety of positions: designers, developers, market-
ing managers, etc. Each of them requires different
knowledge, skills and experience influenced by
their education, position, and practice. As this ap-
plies to any knowledge worker, no two knowledge
workers are identical. So, they cannot be easily
shifted from their positions to new ones without
a detailed consideration whether the change is
possible and brings benefits in the future. In our
paper, we discuss these issues in the university
environment.

Nonaka and Takeuchi also underlined the im-
portance of conditions in which knowledge work-
ers act. They therefore stress the necessity to
build ba — the environment designed and devel-
oped for knowledge workers in order to enhance
originating, dialoguing, exercising and systemiz-
ing their knowledge [2]. To succeed in knowledge
development and transfer, there must also exist
knowledge workers responsible for building ap-
propriate ba's. It especially applies to universities
as the prevailing majority of staff are knowledge
workers.

Nonaka and Takeuchi's results indirectly points
to the necessity to discuss knowledge workers
management as another specific field of man-
agement — a natural extension of traditional hu-
man resource management. Its standard ap-
proaches simply do not fit to knowledge workers.
Ml4ddkové reacted to this challenge by introducing
specific, knowledge-worker-tailored methods of
approaching them [3].

Still, Mladkovd's framework addresses "all”
knowledge workers. As the range of knowl-
edge-intensive professions varies from research
through technology to arts, her results are still
undesirably general. To focus better on specifics
of knowledge worker management, Kess [4] iden-
tified six types of knowledge workers categorized
by different proportions between their tacit and
explicit knowledge. His approach allows more
specific analysis of their functions and, as a con-
sequence, a better correspondence between per-
son's characteristics and their perspective roles in
their organizations.

The correspondence between the personal
characteristics and the person’s role in his/her
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organization can also be studied from another
angle — from the point of view of the particular
branch of industry. This research direction con-
centrates on enhancing specific professional re-
quirements expected to be owned by knowledge
workers. Radbekova [5] applied such an approach
to adult education. She designed and devel-
oped a method of facilitating educators’ intel-
lectual capital by intensifying their collaboration
with their would-be learners. Bohumelovd and
Hvorecky [6, 7] suggest a way of using Knowledge
Management's approach in the field of arts. This
need seems to grow. For example, Sestédkova [8]
points to the importance to distinguish between
different types of knowledge necessary for exe-
cuting positions in banking and finance, too. The
author have already applied elements of Kess' ap-
proach to university knowledge workers.

In this paper, the ideas discussed in [9] are ex-
panded into two directions:

Six typical profiles of university knowledge
workers are specified in more detail. The cat-
egorization is accompanied by examples of
typical representatives for each category.

Due to the exploitation of their tacit knowl-
edge, the experts cannot always explain
their solutions — the solutions are too
deeply rooted in their minds. As shown in
[10], knowledge workers' considerations are
not always fully rational. This also implies
that our confidence in their knowledge and
skills must be limited. It can be very high
in the field of their expertise because they
have a lot of rational and not-fully-rational
knowledge here. Conversely, outside of
their field of expertise their knowledge is
usually at the level of common people, i.e.
much lower than that of specialists. For this
reason, to delegate to them functions not
corresponding to their professional area is
accompanied by risk. Each and every such
step must be seriously scrutinized and its
consequences examined.

In Section 2, we introduce two typologies ap-
plicable to knowledge workers.

In Section 3 we apply each of them to univer-
sity knowledge workers.

In Conclusions we outline basic rules the uni-
versities should follow in order to progress and
evolve. Our analysis shows that not all alterations
leading toimprovementare the university's hands.
In detail, we discuss the situation in Slovakia and
show some barriers done by Slovak legislation.
Unless they are removed, the universities cannot
accomplish alterations recommended by Knowl-
edge Management.

[I. TYPOLOGIES OF KNOWLEDGE WORKERS

In this section, we introduce two typologies of
knowledge workers and point to similarities be-
tween them.

A. Balance between Explicit and Tacit Knowledge

Kess [4] identified six categories of knowledge
workers and pigeonholed them by different pro-
portions between their tacit and explicit knowl-
edge — see Figure 1.
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Fig. 1. Kess' typology of knowledge workers.

By explicit knowledge, Kess especially ad-
dresses the one which is important for a well-
defined specialization of an individual. By tacit
knowledge he means its portion addressing more
general skills and competencies.

Guru has deep professional knowledge
about a specific area. His interests are
strongly connected to his/her expertise
and may not go far beyond it. His/her tacit
knowledge in his/herdomain is both exten-
sive and intensive but has a limited appli-
cability in areas not relating to his/her pro-
fession. His/herlong and rigorous expertise
helps him/her to solve non-standard pro-
fessional problems in a creative and inno-
vative way — more effectively and efficiently
than most specialists working in the same
field would do. On the other hand, his/her
too strong professional orientation may
prohibit his/her relevant experience in oth-
er fields and make him/her a bit "autistic”.

Coach is also a specialist in a well-defined
field but — in addition to that — he/she also
comprehends the importance of connec-
tions between his/her field and the rest of
the world. He/she is interested in them, in
their mutual intersections and influences.
He/she is capable of innovativeness not
only inside his/her specialization but also
in creating new links between it and its sur-
roundings. He/she understands informal
(unspoken) requirements on his/her field
outcomes, e.g. the necessity to tailor the
product's features to their users' qualifica-
tion, mentality and habits.
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« Angel is a facilitator i.e. an engine of prog-
ress. He/she does not need to belong
among top field specialist. At the same
time, he/she must be capable to contrib-
ute to a particular business (or businesses)
by assigning needed resources or by his/
her capability to acquire them and control-
ling their effective and efficient utilization.
His/her main role is to contribute to the
development of appropriate ba for other
knowledge workers — “true” field special-
ists. His/her tacit knowledge must include
a wide surroundings of the field and ability
to recognize what is critical for the success
of his/her effort. Otherwise, he/she would
waste his/her time and other resources —
including those of his/her partner knowl-
edge workers.

« Mentor typically has an extensive experi-
ence in a field of knowledge. He/she is
willing to share it with his/her prospective
followers. His/her tacit knowledge must in-
clude the ability to select gifted candidates
and the capability to transfer his/her knowl-
edge, experience and skills to them. He/she
also contributes to the development of his/
her field by organizing its "marketing” i.e.
by presenting it to publics. In this case, the
term "marketing” is used in a very broad
sense describing any promotion activity
and publicity related to the field/product/
idea. By their daily activities, the men-
tors guarantee that the field will continue
to exist and will remain vital. In a way, the
mentors’ key role is to guarantee that the
organization will fulfill its functions at the
expected level of quality.

«  Father represents the “face” and the his-
torical background of the business. For his/
her neighborhood, he/she also serves as
a symbol. (In our interpretation, the “fam-
ily" can be any team glued by its members’
collective vision, values and collaborative
activities.) Father's knowledge is strongly
combined with his/her “family” values. In
a way, his/her sheer presence at the stage
gives a warranty to the outsiders that every-
thing is as it should be.

Politician has substantial knowledge about
local, national and even international poli-
ciesrelevantto his/herbusiness operations.
In organizations, he/she is leading body of
the entire company (or of its relevant part).
The politicians communicate on behalf of
their groups and present their interests to
their surroundings. The politician has to
be capable of both long-term visions and
short-term planning and skilled in combin-
ing them with his/her leadership capacity
in order to promote his/her organization.
The true politicians put an equal sign be-
tween their personal success and the suc-

cess of their vision. The role of politicians is
to "open door" for the particular business
to the society e.g. by building demand, get-
ting public sources as well as making steps
towards changing legislation in the direc-
tions suitable for his/her business. It all im-
plies that his/her negotiation skills must be
high above average.

B. Book Smart versus Street Smart

Another typology that helps in explaining
roles of knowledge workers at their workplaces
and their appropriateness to their positions uses
distinctions between "book smart” and “street
smart” individuals.

A street smart individual (as defined by the
Urban Dictionary [11]) is a person who has a lot
of common sense and knows what's going on in
the world. This person knows what every type of
person has to deal with daily and understands all
groups of people and how to act around them.
This person also knows all the current changes
going onin the “streets” and everywhere else and
knows how to make his/her own right decisions,
knows how to deal with different situations and
has his/her own independent opinions. He/she
occasionally sets up his/her own rules of game
which are then accepted by his/her neighbor-
hood by the power of authority.

The concept was originally developed to ex-
plore the "figuring” of smartness through the
perspectives of marginalized youth [12] and to
capture why some of them are regarded as re-
puted personalities and/or leaders. This concept
is a direct challenge to the dominant discourse of
smartness as it operates in schools and produces
“school smart” individuals. To the marginalized
youth, “street smarts” are more important be-
cause they are being able to maneuver through
structuresin theirlives such as poverty, the police,
street culture, and abusive “others.” In opposite,
the school smart beings are valued by "well-man-
nered” communities especially for their predict-
able and systematic behavior.

The antinomies between those two natures
were generalized in [13] for explaining why en-
trepreneurs have to become (at least to a certain
degree) street smartin order to successfully com-
pete in their “entrepreneurial jungle”.

In the next chapter, we apply a similar ap-
proach to university knowledge workers. Now we
point to a relationship between those two types.
In particular, Kess' Guru and Politician represent
two extremes on the scale “school smart” versus
“street smart”:

Book smart individuals have highly devel-
oped analytical skills obtained during their
education at schools and universities. They
think things through, tend to be organized
and thoroughly prepared with having pre-
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elaborated back-up plans in case some-
thing goes wrong. Guru is a strongly book
smart personality. As a pure thinker, he/she
is entirely concentrated on his/her field of
expertise and devoted toit. During the years
spentin his/her profession, he/she learned
to rely on his/her expert knowledge. Often,
he/she was not requested or expected to
do anything else. The amount of his/her
field-oriented knowledge can be tremen-
dous but it is primarily tied to his/her daily
routine whatever “routine” it is. A prevailing
majority of his/her tacit knowledge relates
to his/her professional orientation with
minimum links to other fields. As a result,
he/she used to be quite impractical in solv-
ing problems beyond his/her own special-
ization. His/her professional domain must
be exact (e.g. science and technology). Even
in humanities, book smart individuals tend
to stress its exact components which help
them to introduce and to utilize a solid and
rigid terminology and strict rules. This helps
them to advance and promote because
their systematic approach corresponds to
their mentality.

Street smart individuals’ intelligence is
practical. It has been gained using their
specific experiential way, primarily through
trials and errors or by self-learning. They
tend to be impromptu, are ready to take
risk and capable to solve sudden problems
in the event of crisis. This is the case of
Politicians. Among all knowledge workers
identified by Kess, Politicians’ dependence
on their tacit knowledge (e.g. on instincts
and intuition) is the greatest. For the proper
execution of their role, they cannot rely on
deep, well-specified knowledge from a nar-
row field. Their explicit knowledge must be
overridden by tacit knowledge. To get quick
and acceptable results, they must be capa-
ble to perform qualified guesses and their
guesses must be with a high probability
accurate. Depending on the field in which
the Politician is active, these estimates may
address social trends, business opportuni-
ties and risks, market trends, future innova-
tive technologies, areas of investment and
others. As not all of their guesses will be
correct, Politicians must also be capable to
orient themselves in unexpected situations
and to find a way out of the troubles.

[11. UNIVERSITY KNOWLEDGE WORKERS
CATEGORIZED

Based on the above cases of book-smart gurus
and street-smart politicians, one can easily guess
that Kess' knowledge typology predetermines
success of a particular type of knowledge worker
in a particular position.

As gurus are “pure thinkers"” focused towards
their field of experience (and not looking much
around), their working positions should respect
this fact. At universities, the position of research-
er is an appropriate one. Successful researchers
have to be fully concentrated on their topics. They
should not be (regularly) distracted — within their
field of expertise they are invaluable. The gurus
have to have their position well-defined. At the
same time, their communication with their neigh-
borhood might be difficult. This might result in
problems after being placed into a research team.
Also, their placement out of their narrow scope of
knowledge or a request to change their orienta-
tion can result into additional problems. They
often continue applying their formerly learned
routines to the new field (mistakenly) presum-
ing that they are omnipotent and applicable to
all life situations. A typical example such a faulty
practice is the usage of “scientometrics” [14] as an
omnipotent measuring method of research, tech-
nology and innovation outcomes. This applica-
tion neglects the fact that research publications
and technology inventions also have their added
“tacit” value(s) exceeding their sheer existence.
Another problem with gurus can be their unwill-
ingness to share their knowledge with their neigh-
pborhood in order to hold "knowledge power” i.e.
a disciplinary power [15] based on strengthening
their own position by keeping certain knowledge
exclusive for themselves and by prohibiting oth-
ers from obtaining it.

Coaches combine their expert knowledge with
knowledge relevant to their field, yet not connect-
ed to its grass roots exclusively. These partner
fields can be psychology, engineering, marketing,
education — any which bridges a particular field
with needs of society. Compare to gurus, coaches
are much better prepared for making a step out
of their current specialization. Due to their abil-
ity to bridge over the barriers, they can ignite or
promote interdisciplinary research or open a new
research field. This personal characteristics is
highly valued around the world — unfortunately,
not in Slovakia. The accreditation criteria expect
everyone having a permanent orientation and do
not support interdisciplinary activities [16]. Due to
these restrictions, Slovak accreditation commis-
sion often refuses to recognize an interdisciplin-
ary-oriented research publication because it does
not fit to a particular "box". As a result of this indi-
rect pressure, interdisciplinary studies have been
substantially reduced during the last years. An-
other type of coach who is absent at Slovak uni-
versities is a “textbook writer” — an individual ca-
pable of presenting his/her field of knowledge in
the way relevant for novices. Again, this function
is not adequately valued by university officials
and the Accreditation Commission. Surprisingly,
uninformed outside observers may get opposite
feelings because the publication of learning ma-
terials (named “skriptd") is an obligation for pro-
moting to the docent (associate professor) posi-
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tion. However, the applicant can write a material
of any quality — no one checks it. Due to this fact,
many study materials are of low quality, some-
times even plagiarized. The Slovak tertiary educa-
tion system should develop incentives to activate
its potential coaches of all directions. Otherwise
no progress in this area will become noticeablein
the near future.

Angels are another extinct species at universi-
ties. As stated above, they are the persons taking
care of the optimal working conditions for others.
They should systematically build working envi-
ronments for them, enhance positive atmosphere
and build organizational culture for all partners.
They do not need to be top specialist but have
to orient themselves in the field, to owe organi-
zational skills and emotional potential to create
optimal and friendly atmosphere. Universities
which want to prosper should open relevant po-
sitions and assign appropriate persons to them,
for example former researchers. These persons
have their general, solid and well-consolidated
knowledge making them capable of estimating
future trends and looking behind horizons. The
university should give them decisional power (in-
cluding finance) to support the university's prog-
ress in promising areas selected by them. Often,
no additional new positions must be created e.g.
when professors emeritus are exploited in this
way. Angel’s roles could also be executed by the
heads of departments. Unfortunately, in Slovakia
the decisional power of department heads is very
restricted by the University Act [17]. In addition,
the budget of Slovak public universities is stated
separately for every calendar year. This limits free-
dom for long-term planning and makes angels’
long-term visions often obsolete.

Mentors make the future coming. At universi-
ties, they pave the road to the massive applica-
tion of guru's and coaches knowledge by devel-
oping new study programs, verifying their ideas,
writing publications, performing experiments in
laboratories and so on. They cooperate with gu-
rus in order to perform their respective activities
in their intended ways and communicate with
angels who plan and sponsor these activities.
Often, the mentors also collect information from
external sources — research centers and lead-
ing universities — in order to facilitate design of
an innovative and competitive university vision
and to develop a realistic strategy for its imple-
mentation. The university must have an army of
high quality mentors to fulfill its functions in both
education and research. To keep their faithfulness,
their efforts should be regularly recognized and
adequately rewarded.

To succeed, every vision must be introduced
by a strong individual (a “father”) who will adopt
it and sanctify his/her life to its implementation
and long-term advancement. As Kess [4] showed,
fathers play their critical role in two moments of
life: during launching of the company and dur-

ing its depression. In the first case, their enthusi-
asm can inspire the others and lead them toward
new aspirations. In the second case, he/she has
to demonstrate the team’s vitality and engage all
into its regeneration. The father has to be a strong
personality and a compassionate leader. He/she
has to be capable of setting up the vision as a ho-
listic body across the university's research fields
and study programs. In the given moment, one
can hardly speak about any true fathers at Slovak
universities. "Being a father” is a lifelong duty and
must be taken by a person who is ready to dedi-
cate his/her life to it. For that reason, the fathers
are quite exceptional everywhere. At universities,
deans and vice-deans should be selected from
among fathers. In Slovakia, their difficult position
is hampered by its University Act [17], which limits
durations of academic functions to the maximum
of eight years. The same act also gives a big power
to self-governing bodies (the academic senates).
The fathers can therefore lack the power to imple-
ment their vision. To succeed, they have to master
their capability to persuade the academic senates
to follow their vision. Unfortunately to them, many
Slovak academic communities are conservative
and not ready to change their “comfort zones".
Consequently, they are not ready to accept those
visions which threaten disrupting the status quo.
Currently, a new national strategy of education is
under preparation [18]. Hopefully, it will give more
autonomy to universities. This could allow them to
form such an organizational structure which sim-
plifies implementations of their father’s visions.
Hopefully, some “fathers” capable of designing
and implementing positive visions still live and
will elevate the system.

Politicians lead their community. While fathers
are primarily visionaries, politicians implement
their visions. A father and a politician can occa-
sionally be aggregated into one person. If they
are separate individuals, the father can remain
an "elder statesman” but the politician must be
clearly visible. To succeed, the politician must
have a strong and comprehensible vision — often
inspired by the fathers among academic leaders
— and be enthusiastic to accomplish it.

In accordance to Mladkova [3], knowledge
workers can hardly be ordered to execute a par-
ticular task, they must be invited to join the team.
So the university processes must be based on the
mutual collaboration of all knowledge workers. To
simplify the scheme, one can design the follow-
ing model:

A father proposes a vision of a new study
program or research field. Impulses to do
so often come from coaches who have
discovered new opportunities for universi-
ty's activities due to their frequent commu-
nication with gurus and mentors and their
capability to excerpt innovation elements
in these observations.
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« Politicians evaluate every opportunity in-
dividually and decide whether it is worth
of “investment” i.e. its implementation as
a new element of a university profile.

+ The coaches will then be invited to specify
and build bridges between existing tradi-
tional fields and the proposed one in order
to find appropriate "marketing” strategies.

If the vision is approved, politicians and
fathers invite angels to start forming con-
ditions for its implementation inside the
university. The politician’s role will be to find
external financial and organizational sup-
port for it. (That's why the marketing strate-
gies must be already prepared.)

When the new field gets its final green light,
gurus and mentors are invited to accom-
plish it.

+ Eventually, the loop can start again.

The mutual cooperation and deep motivation
for the mutual university goals is the necessary
tactics for making strong and durable ties be-
tween the vision and its followers. The author is
quite pessimistic about achieving this state soon
because many Slovak universities are divided into
smaller alliances by particular interests of groups
of departments and faculties. To a larger extent,
the current state-of-the-art is caused by the low
budget assigned to public universities and edu-
cation in general [19]. Thus, even if right fathers
and politicians will appear, their role may become
unbearable.

IV. CONCLUSIONS

As shown above, Slovak universities do not pre-
pare their future knowledge workers in all needed
directions. Often, the Slovak university tradition
goes in a very opposite direction. For example,
the rectors are everywhere expected to be their
leaders and university formal representatives (i.e.
politicians). At the same time, the Slovak tradition
requires them to be top scientists (i.e. gurus). As
one can see from our argumentation, these two
types are hardly compatible. They may exception-
ally meet each other in the same person — but
such cases are very rare. In most cases, one of
these characteristics will dominate because the
prominent features of guru contradict the most
requested features of politician — and vice versa.
As the ideal image of a Slovak rector requires the
presence of both, his/her real image will have
weaknesses with their negative consequences to
its reputation and, possibly, to the reputation of
his/her entire institution.

Let us be optimistic and presume that the
newly proposed program of the Slovak educa-
tional system [20] will lead to higher autonomy
of universities and that the universities will dem-
onstrate their good will to move from traditional

conservative institutions to more agile ones. How
then would the structure of a university and the
composition of its knowledge workers look like?

First, all of the above types of knowledge work-
ers must be present at each university. However,
their proportions will differ from institution to in-
stitution. As the mentors form the university body,
their number will likely be the greatest every-
where. (And it already is.) Soon after the change,
there will be very few gurus, not only because high
quality gurus are exceptional but many of candi-
dates ran away from the system or the country as
there are not angels to build appropriate ba. (Par-
tially, due to underfinancing.)

On the other hand a small number of politi-
cians is a condition sine qua non for any insti-
tution because their abundance would lead to
struggles, possibly “wars”, among them - with
possibly disastrous consequences. Every larger
branch and research field of the university should
have its own coaches, angels and fathers. They
will guarantee its development in their respective
directions. To progress, they should cooperate
with each other for the reasons explained in our
above model. There is no reason to waste their
precious time by any internal struggles. Sooner
or later these would be reflected in the university
image as shown in [19].

Atop of all, the organizational culture of Slovak
universities must change significantly. As shown
in [19], there is still lot of unethical behavior from
corruption to plagiarism. Unless this improves, the
quality of research and education cannot prog-
ress. To believe that high reputation of universi-
ties and low academic standards are compat-
ible is likely the biggest fault of Slovak academic
community. Being an excellent knowledge worker
should also mean to be ethically strong — regard-
less of the person’s position in Kess' typology.

As we have indicated above, posing right peo-
ple to right positions is not enough. At the same
time, changes in legislation are necessary. Some
have already appeared in [19]. One of their goals
is to increase the universities’ autonomy. Such
a step would likely lead to the diversification of
universities because their fathers and politicians
could fulfill their visions more easily. Up to now,
the criteria of accreditation force them to correct
their visions otherwise they risk that the univer-
sity academic privileges will be reduced or abol-
ished. The Accreditation Commission still believe
that “one model fits all”. Unless this changes, no
progress takes place.
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Abstract—In the presented study 265 university
students attempted to detect truths and lies told by
suspects during their videotaped police interviews.
Truth detection accuracy was significantly lower than
the accuracy found in previous research; lie detec-
tion accuracy was not significantly lower or higher.
On average respondents were better than chance in
lie detection, but worse than chance in truth detec-
tion. The stereotype about eye gaze aversion has been
confirmed. Differences between deception clues used
by successful and unsuccessful men and women indi-
cate gender differences in lie detection in the Czech
Republic. All respondents completed emotion intel-
ligence test battery. A negative correlation between
lie and truth accuracy rates and well-being was found.
Results also suggest a negative correlation between
truth detection accuracy and sociability and between
lie detection accuracy and happiness, coping with
stress and optimism.

Keywords—emotional intelligence; lie detection;
nonverbal behavior; well-being.

I. INTRODUCTION

The relationship between emotional intelli-
gence and truth or lie detection accuracy on the
observation of nonverbal behavior has already
been pointed out in a comparison of Social Skills
Inventory scores and deception detection accura-
cies [1]. As with the detection of truth / lies, only
few people score significantly above-average re-
sults in tests of emotional intelligence. One might
therefore expect that those who score high in one
area would achieve above-average results also in
the other one. A possible relationship between
emotional intelligence and detection accuracy
was farther promoted in another research [2], us-
ing the Social Interpretation Task, which includes
also tasks directly aimed to detecting lies. An in-
teresting contribution from other area of decep-
tive behavioris a series of studies that have found
a close relationship between emotional intelli-
gence and self-deception [3], [4]. Developmental
aspect to the issue added research by Dunn and
Hughse [5]. Children at the age of 4 years, who
achieved better results in tasks aimed at emo-

tional understanding and deceiving others, were
about 7 months later better at differentiating and
identifying emotions of their mothers and other
relatives.

Emotional (EI) and social intelligence, accord-
ing to different concepts, overlap to some extent,
but the main difference is that El is made up of
both intra- and interpersonal factors, while social
intelligence comprises only interpersonal com-
ponents [6]. Since the truth/lie detection is - as
mentioned earlier - part of interpersonal com-
munication, but it also depends on a number of
intrapersonal factors, it seems more appropriate
to use the model of emotional intelligence as
a framework for monitoring variables entering the
lie detection.

Models of El can be divided into two catego-
ries. The first represents the El as a set of mental
abilities and skills that relate to the processing
of emotionally relevant information. This model
of abilities includes 4 components — perception
of emotions, emotional support of thinking, un-
derstanding of emotions and managing emo-
tions [7]. El in this concept is measured by perfor-
mance tests, such as the Mayer-Salovey-Caruso
Emotional Intelligence Test. The second category
is represented by feature models that focus on
the perception of own abilities, skills, behavioral
tendencies and personality traits. These models
emphasize the characteristics of personality, re-
sponsible for individual differences in processing
of emotional information [8]. In this concept El is
related to personality and is measured by ques-
tionnaires and inventories as The Trait Emotional
Intelligence Questionnaire. In our research, we fol-
lowed the second model and tried to investigate
the relationship between the truth/lie detection
accuracy and El as a personality characteristic.

[I. DECEPTION DETECTION

Deception detection has gained increasing at-
tention in the recent years. One of the important
ways to detect lies, which is prominent even in
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our daily lives, is the analysis of verbal and non-
verbal behavior of liars. People generally look at
and evaluate the nonverbal behavior of others,
because itis an important communication aspect
and the source of information about thoughts and
emotions of the communication partner [9]. A va-
riety of studies investigated the role of emotions,
cognition or behavior control in the deception
and leakage of deception. Emotional arousal dur-
ing deception may lead to pupil dilatation, higher
voice pitch, or more frequent speech distortions
[10]. Specific emotions as fear of getting caught,
anxiety or guilt may occur and lead to a slower
speech rate, gaze aversion, more frequent feet
movements, or indirect speech [11]. Feelings of
joy or hope may also occur. Cognitive load and
a tendency to control behavior lead to other
modifications, which may be visible or audible
in the verbal and nonverbal behavior of the liar.
The variety in quality and intensity of the behavior,
experience of the lie detector, possible personal
characteristics, and other aspects may affect the
deception detection accuracy.

Studies on the nonverbal deception detec-
tion accuracy among professionals (police of-
ficers, investigators, secret service officers) and
laypersons have mostly found a low accuracy in
both groups [11], [12]. The accuracy rates are usu-
ally below chance, reasons for this are discussed
in a couple of profound studies, e.g. [13]. Among
the main factors, we can mention the expecta-
tions of people that their communication partner
is telling the truth, little knowledge in the prob-
lems of deception detection, orientation on vari-
ous deception cues not proved to be connected
with deception, or the absence of a training in dis-
tinguishing between truth and lies. Yet there are
exceptions to the results mentioned beforehand.
Ekman and O'Sullivan [14] have found a group of
respondents, whose deception detection abilities
were high above the average in the population.
Those persons of various age, profession or inter-
ests had a couple of similar characteristics and
were called lie detection wizards. Other studies
have investigated this research and have found
methodological problems, so it is inconclusive
whether there is oris not such a group [15].

Studies on the behavior of liars and the detec-
tion of lies may be especially beneficial in fields
as forensic psychology and forensic science in
general. The psychological support of crime in-
vestigation may improve the outcomes of those
investigations, whenever police officers and other
persons involved feel the need to distinguish be-
tween truthful and deceptive statements of sus-
pects or witnesses. The impression of truthfulness
or deceptiveness of a statement might lead the
investigation in a wrong direction. In some cases,
when there is not enough credible witness infor-
mation or evidence, the tendency to use intuition
in the evaluation of suspects might become more
prominent [16].

Deception has also become a growing prob-
lem in the field of employee recruitment. One in
three applicants falsifies information about their
education, praxis, or work responsibilities [17]. It
has been also suggested that lying of managers
may have a destructive impact on their employ-
ees. It might lead to the loss of trustworthiness,
task delegation, or work effectivity evaluation
[18]. Dishonesty of job applicants to present in-
formation during the recruitment is connected to
non-effective behavior such as absenteeism, drug
abuse, disciplinary problems, and other behavior,
that may be highly financially demanding for the
organization [17], [19], [20]. There is only a limited
amount of information on the lie detection accu-
racy during recruitment. Only few studies were
directed precisely to this area, e.g. [21].

[1l. GOALS OF THE STUDY

The study focused on the area of deception
detection through monitoring of nonverbal and
paraverbal expressions. The main goals of the
conducted research were: (1) Identification of
average lie, truth and total deception detection
accuracies, (2) Identification of nonverbal cues to
deception used by respondents, (3) Investigation
of possible relationship between deception de-
tection and factors of emotional intelligence.

IV. METHOD

A. Participants

There were 265 respondents (age range 19-26),
143 men and 122 women, all of them were stu-
dents of an economics and management study
program with specializations in human resources
and human resources management.

B. Procedure

Respondents were asked to judge the veracity
of testimony of real people in real "high stakes”
situations. Specifically, they saw 21 video clips
depicting 7 suspects and 1 witness (6 men and 2
women) from the criminal investigation. Camera
position was changing; in some cases, it showed
face orupper body, in others it scanned the whole
scene, including investigator, other characters and
environment. There were 5 investigated crimes
and all involved murder and/or robbery. Records
were modified so that it was not possible to un-
derstand the verbal language, yet the nonverbal
a paraverbal characteristics of speech were pre-
served. We chose such cases, in which there was
evidence for the truthfulness or falseness of the
testimony of the person interviewed (information
from the file materials). Respondents who want-
ed to further cooperate wrote down their contact
information (name and e-mail), otherwise they
could provide only gender and age. Then they
were given instructions: “You will see a set of vid-
eos in which people submit testimony regarding
a committed crime. Throughout each testimony,
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you will hear either true or untrue statements.
After viewing each video clip, please write in the
sheets whether the person you saw was lying or
telling the truth and disclose what led you to your
decision.” The length of each clip was approxi-
mately 30 seconds and among the 21 video clips
there were 12 truthful and 9 false testimonies.

Respondents reported their answers in a re-
cording sheet. Along with determining whether
the investigated person was telling the truth or
lying, they wrote down their reasons for this deci-
sion. They had to decide to what extent various
stereotypical cues to deception detection relate
to lying. We obtained description of cues that re-
spondents actually used in the detection of de-
ception and we also learned about their beliefs
regarding these clues. In reality people do not
necessarily use those clues, which they theoreti-
cally connect with lying. The combination of these
two methods thus provides a more detailed view.

Finally, respondents filled a sheet with a set of
19 stereotypical clues, often associated with ly-
ing behavior. On a 5 point Likert scale they had to
label to what extent they related those clues to
actual lying. Due to the group administration this
research phase took approximately 90 minutes.

In the second phase of the study respondents
filled a battery of three tests, focused on emotional
intelligence. The reasons for choosing emotional
intelligence as a possible personality variable re-
lated to lie detection are explained above. Select-
ed tests were TEIQue — The Trait Emotional Intelli-
gence Questionnaire [8], STEM — Situational Test of
Emotion Management [22], and STEU - Situational
Test of Emotional Understanding [22]. Completing
the questionnaires took approximately 60 min-
utes altogether.

C. Variables

Dependent variables were detection accuracy
(in percentage and in total scores), reasons sup-
porting respondents’ choices about truth and lies,
stereotypical cues to lie detection and emotional
intelligence scores.

Detection accuracy was calculated so that the
correct answer was assigned with score of 1 and
false answer with a score of 0. Accuracy has two
components - lie detection accuracy, calculated
by dividing the number of correctly identified
false testimonies with the total number of false
testimonies; and truth detection accuracy, ob-
tained by dividing the number of correctly identi-
fied truthful testimonies with the total number of
truthful testimonies. The number of truthful and
false testimonies was not equal to eliminate the
effect of guessing. Potential influence of the truth
or lie bias on the results was examined after cal-
culating the accuracy scores separately. We found
a significant difference, suggesting the results
were affected by lie bias.

Behavioral cues, by which respondents dif-
ferentiated between true and false statements,
were investigated by an open question in the an-
swer sheet (“Please, write down what helped you
to decide”). We only followed the currently used
clues to deception detection in the projected vid-
eo clips. Some researchers monitored whether
there was a change in the answers if respondents
answered the question both before and after the
screening of videos [14], [24], but the results sug-
gest there are no significant differences. The re-
sponses were coded by two independent coders
to ensure greater reliability of the coding system.
Respondents mentioned 52 behavior cues, which
were coded into 7 superior categories (voice, fa-
cial expressions, gestures, emotions, speech, self-
control and subjective impression).

To verify the extent, to which the stereotypi-
cal cues to deception detection were anchored
among respondents, we provided them with
a sheet of 19 behavior cues, which were chosen
based on the analysis of literature. This allowed us
to determine the variable “stereotypical cues”.

Emotional intelligence score and its various
components were computed for each test we
used. For the TEIQue, it is the global score of El,
4 main factors and 12 subfactors. For STEU, it is
the total score, understanding positive emotions,
and understanding negative emotions. For STEM,
it is total score, managing fear, anger and sad-
ness, and managing emotions at home and in the
workplace.

V. RESULTS

The group of respondents was divided into 3
subgroups and each of them saw the video se-
quences in a different order. To investigate pos-
sible differences in accuracy between the 3 orders
of video clips, two analyzes of variance were ex-
ecuted with subgroups as an intergroup variable
and obtained scores and truth/lie detection accu-
racy as dependent variables. The ANOVA was not
significant neither for the total score, F (2, 27) =
2.637, p =.089, nor for the detection accuracy, F (2,
27) = 2.665, p = .088. In subsequent analyzes the
scores of respondents were therefore processed
together.

The truth / lie detection accuracy rate and its re-
lationship to characteristics of respondents

For the tested group of respondents, lie de-
tection accuracy was 0,627, which is significantly
higher than chance and also than the document-
ed average lie detection accuracy of 0,440 [25] at
the 0,01 level. Truth detection accuracy was 0,469,
which is not significantly lower than chance, butis
lower than the documented average truth detec-
tion accuracy of 0,670 at the 0,01 level. Total de-
tection accuracy was 0,544, which is significantly
higher than chance. Three respondents reached
100 % truth detection accuracy, six respondents
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reached 100 % lie detection accuracy and two
reached 100 % total deception accuracy. Men
were slightly betterin all three categories, but the
difference is not significant. All accuracies are in-
dependent of gender, age and field of studies of
respondents.

Behavioral clues, which respondents used to dis-
tinguish between true and false information

The most frequently used cue to deception
detection was averting the eye gaze, mentioned
by 113 respondents. The second most frequent
clue was intuition, subjective feeling, mentioned
by 101 respondents. Facial expression, subjective
feeling and speech characteristics were the most
commonly used clues to deception in both false
and true testimonies. Between the number of cri-
teria used in false and truthful video clips there
was no significant difference. Examining the dif-
ferences between successful and unsuccessful
respondents indicated that successful men relied
more often on facial expressions and unsuccess-
ful on speech cues. On the other side, successful
women relied on speech cues and unsuccessful
women relied on facial expressions. These differ-
ences were significant at the 0,05 level, but need
to be verified on a larger sample of respondents.

Analysis of variance also showed that success-
ful and unsuccessful respondents did not differ
significantly from each other in evaluation of ste-
reotypical cues to deception detection. Respon-
dents evaluated direct eye gaze, short pauses in
speech and straight posture as the most definite
cues to deception. Successful and unsuccessful
respondents differ significantly from each other
only in two items. Unsuccessful respondents re-
lated increased respiratory rate more often with
lying. while successful respondents agreed more
often with the cue repeating phrases and words.
Correlations for the most common stereotypi-
cal cue to deception detection, “averting the eye
gaze", did not significantly distinguish between
the successful and unsuccessful respondents.

The relationship between demographic variables
and TEIQue scores

When administering the test TEIQue, we
achieved relatively high internal consistency of
the test, r = 0,816. For the TEIQues, no correlation
was found between global trait of El or 4 basic
factors and age or gender of respondents. Among
the subscales correlation appeared between age
and optimism (r= 0,672, p < 0,05).

The relationship between TEIQue, STEU, STEM
and lie detection accuracy

Among the main factors significant correla-
tions were established between lie detection ac-
curacy and well-being (r = - 0,629, p < 0,01) and
between truth detection accuracy and well-being
(r=-0613,p <0,01) and sociability (r=-0,536, p <
0,01). Among the secondary factors lie detection

accuracy correlated significantly with happiness
(r=-0,693,p <0,05), coping with stress (r=-0,570,
p < 0,05), and optimism (r = - 0,670, p < 0,05). De-
tection of truth correlated significantly with confi-
dence (r=-0,614, p < 0,05), social awareness (r =
- 0,617, p < 0,05), impulsivity (r = 0,670, p < 0,01)
and adaptability (r = - 0,670, p < 0,01). Except for
impulsivity, all of these correlations were nega-
tive. Only well-being correlated significantly with
both truth and lie detection.

Neither truth nor lie detection accuracy corre-
lated significantly with results obtained from tests
STEU and STEM (STEU total score, understanding
positive emotions in STEU, understanding nega-
tive emotions in STEU, total score in STEM, man-
aging fear, anger and sadness in STEM, managing
emotions at home and dealing with emotions in
the workplace in STEM). The accuracy of lie detec-
tion correlates negatively, but not significantly,
with total score in STEU and with total score in
STEM. Scores in tests STEU and STEM were not sig-
nificantly different between successful and un-
successful respondents neither in truth detection
norin lie detection.

V1. DISCUSSION

Many studies with students, but also with pro-
fessionals, came to conclusion, that people are no
better than chance in detecting deception. Our
results show above average results for both lie
detection and total detection accuracy. Lie detec-
tion accuracy was also significantly higher than
the documented lie detection accuracy of 44%,
reaching above 60%. Truth detection accuracy
found in our study was significantly lower than
chance. Respondents reached average truth de-
tection accuracy rates under 50 %, which is also
significantly lower than the documented truth
detection accuracy 67%.

Discrepancy between lie and truth detection
accuracies may be affected by the aforementioned
lie bias — tendency to evaluate people, situations
or statements as deceptive rather than as truthful.
Lie bias is typical for police officers, secret service
agents and other specialized groups, which are in
a close contact with deceitful persons or persons
who conceal information. In a general population
we would expect the existence of truth bias, i.e.
a tendency to evaluate statements, situations,
and behavior as truthful. People in general should
be expecting others to be truthful and trustwor-
thy [25]. Yet our respondents showed similar ten-
dency to evaluate the statements of suspects as
deceitful. It is possible that students expected the
persons in video clips to be lying as the study was
aimed to deception detection. It is also possible
that respondents from ourresearch are more sus-
picious in general. Results may be affected by ste-
reotypical beliefs about cultural or gender iden-
tity etc. Especially respondents considered the
suspects of different nationality than theirs, op-
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posite gender than theirs, younger suspects, and
suspects with distinct features (e.g. a man with
a bald head) to be more deceitful than others.

Also we studied the deception detection abil-
ity in nonverbal and paraverbal setting. Respon-
dents could not recognize exact words, only the
tone of voice, lenght of speech pauses and other
paraverbal characteristics of voice and they could
se nonverbal behavior as hand and feet move-
ments, various position shifts, eye movements
etc. The question might be whether our respon-
dents would reach similar accuracies in a verbal
setting.

From the general point of view, it is important
to reflect the impact of the characteristics of our
research sample and materials used for the study.
The people in ourresearch video clips are in a real
and very stressful high stake situation and they
might be highly motivated to lie. The sample of
the people that are portrayed at the video clips is
very diverse according to age, criminal experience,
gender, intelligence and other characteristics. The
use of real life investigation footage in our study
is helpful in creating a reliable set of truthful and
deceptive statements, but those materials, which
are common for groups as police officers, are un-
usual for students. They would probably experi-
ence other types of deception and deceiving
persons would have different level of motivation
than crime suspects. The video materials might
also affect the expectations of respondents — the
crime investigation scenario may imply that the
persons in question would be lying simply be-
cause of the fact that they were suspected of the
crime.

In the study we found only few respondents,
whose deception detection accuracies were high
above the average and who reached 100 % accu-
racy. In existing researches, e.g. [26], such extraor-
dinary lie detectors were called lie detection wiz-
ards, but there is an ongoing debate about this
concept. We would need to repeat the research
with the same group of respondents to inves-
tigate, whether their results would be stable in
time.

The results of behavioral clues that were indic-
ative for lie were evaluated according to the infor-
mation given by the respondents. The stereotype
about eye gaze aversion has been confirmed — it
was mentioned by more than a half of respon-
dents. As for other behavioral clues, the connec-
tion of this clue with lying has not been discovered
in any study [11], [28]. Another trend in the beliefs
of the respondents in our sample was focused on
intuition, a subjective feeling that is connected
with preference of the complex evaluation of the
behavior. Very interesting is the inverse tendency
found in men and women — successful and un-
successful ones. The focus of successful men was
on facial expression and the focus of successful
women was on speech — in the cases of unsuc-

cessful groups the focus was exactly opposite.
These results are however preliminary and have
to obtain more attention.

Successful respondents indicated the repeat-
ing of the phrases and words and shaking and
shifting as a clue to deception, the unsuccessful
ones referred about expected connection be-
tween lie and increased respiratory rate. These
are results obtained from the questionnaire
about the beliefs of the respondents. We cannot
be sure, if they really use these clues orif they are
fully aware of the clues they use for the evaluation
of the detection of deceit.

Based on the results of TEIQue we found an
interesting negative correlation between lie and
true detection accuracy and well-being. Research
has repeatedly demonstrated that extraverted,
emotionally stable people are more satisfied
with life [29]. The level of well-being significantly
affects the quality of interpersonal relationships
[30].

We also found a negative correlation between
truth detection accuracy and sociability. Based on
the secondary factors we found a negative cor-
relation between lie detection accuracy and hap-
piness, coping with stress and optimism. Several
studies have shown that positive mood promotes
a heuristic processing of information, e.g. [31].
Truth detection accuracy correlated negatively
with confidence, social awareness and adaptabil-
ity, positively with impulsivity. All these results
will obtain further attention.

In a planned follow-up research, we would like
to achieve a balanced number of men and wom-
en among respondents and among interrogated
persons, displayed in the video recordings. We
could better verify whether the deception detec-
tion depends on the gender of respondents and
interrogated persons and focus on clues used
by men and women. Although variables such as
gender and age do not appear to be significantin
studies of deception detection, given the current
lack of researches on this subject in the Czech
Republic it is appropriate to focus on these basic
demographic characteristics. Our goal is to ob-
tain data from a wide range of respondents, e.g.
police officers and others who are faced with the
task of lie detection in their profession. We would
also like to increase the number of video clips to
obtain more precise data about respondents and
sufficiently eliminate the effect of chance. The
successful respondents will be further retested
with a new set of video clips and will complete
a test battery.

Due to the low informative value of STEM and
STEU tests for our purposes we would probably
replace them with another method, focused on
well-being, stress management and/or perceived
feeling of happiness that have been shown to be
important factors related to successful deception
detection. In our sample, well-being seemed to
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be the most important factor of emotional intel-
ligence related to deception detection accuracy.
We should keep in mind that well-being, accord-
ing to our results, affects the deception detection
accuracy in a negative direction; hence a lower
level of well-being is associated with higher de-
tection accuracy. Among the variables that are
important in relation to personality and well-be-
ing, neuroticism and extraversion might be inves-
tigated in further researches. Also the positive in-
fluence of faith, which may lead to a higher level
of well-being and lower divorce rates, depressive-
ness, anxiety or suicidality, has been pointed out
[32]. It would be interesting to include a method
oriented on these variables into the test battery.

REFERENCES

[1] Riggio, R.E. (1987). The Charisma Quotient. New York,
NY: Dodd, Mead.

[2] Costanzo, M., Archer, D. (1993). The Interpersonal Per-
ception Task - 15 (IPT-15). A Guide for Researchers and
Teachers. Berkeley, CA: University of California Exten-
sion.

[3] Erez, A, Johnson, D. E, & Judge, T. A. (1995). Self-
deception as a mediator of the relationship between
dispositions and subjective well-being. Personality
and Individual Differences, 19, 597-612.

[4] Sahdra, B., & Thagard, PR. (2003). Self-Deception and
Emotional Coherence. Minds and Machines, 13(2),
213-231

[5] Dunn, J., & Hughes, C. (1998). Young children’'s under-
standing of emotions within close relationships. Cog-
nition and Emotion, 12,2, 171-190.

[6] Austin, E. J,, Saklofske, D. H., & Egan, V. (2005). Personal-
ity, wellbeing and health correlates of trait emotional
intelligence. Personality and Individual Differences,
38,547-558.

[7] Mayer, J.D,, & Salovey, P. (1997). What is emotional
intelligence? In P. Salovey & D. Sluyter (Eds.) Emotional
development and emotional intelligence: Educational
implications (pp. 3-31). New York, NY: Basic Books.

[8] Petrides, K. V, & Furnham, A. (2001). Trait emotional in-
telligence: Psychometric investigation with reference
to established trait taxonomies. European Journal of
Personality, 15, 425-448.

[9] DeVito, J.A. 2008). The Interpersonal Communication
Book.New York: Allyn & Bacon, Incorporated.

[10] Ekman, P. (1996). Why don't we catch liars? Social
Research, 63(3),801-817.

[11] DePaulo, B.M,, Lindsay, J. J, Malone, B. E., Muhlenbruck,
L., Charlton, K., Cooper, H. (2003). Cues to deception.
Psychological Bulletin, 129(1), 74-118.

[12] Vrij, A. (2004). Why professionals fail to catch liars and
how they can improve. Legal and Criminological Psy-
chology, 9, 159-181.

[13] Blair, J.P, & Kooi, B. (2004). The gap between training
and research in the detection of deception. Interna-
tional Journal of Police Science and Management,
6(2), 77-83.

[14] Ekman, P, & O'Sullivan, M. (1991). Who can catch a liar?
American Psychologist, 46(9), 913-920.

[15] Bond, C. F. (2008). Commentary: A few can catch a liar,
sometimes: Comments on Ekman and O'Sullivan
(1991), as well as Ekman, O'Sullivan, and Frank
(1999). Applied Cognitive Psychology, 22, 1298-1300.

[1e]

(7]

[20]

[21]

Porter, S., & ten Brinke, L. (2009). Dangerous deci-
sions: A theoretical framework for understanding how
judges assess credibility in the courtroom. Legal and
Criminological Psychology, 14, 119-134.

Dalton, D. R, Metzger, M., & Wimbush, J.C. (1994). Integ-
rity testing in personnel selection: Review and re-
search. In G. R. Ferris (ed.), Research in Personnel and
Human Resources Management, vol. 12 (125-160).
Greenwich, CT: JAl Press Inc.

Bourqgue, R. (2000). Lying's never a good idea, no mat-
ter who's doing it. New Hampshire Business Review,
22(4), 6.

Tesser, A, Millar, M. & Moore, J. (1988). Some Affective
Consequences of Social Comparison and Reflection
Processes: The Pain and Pleasure of Being Close. Jour-
nal of Personality and Social Psychology, 54 (1), 49-61.

Meier, R, & Short, J. (1982). The consequences of
white-collar crime. In J. Edelhertz and T. Overcast
(eds). White-collar crime: An agenda for research.
Lexington, MA: DC Health.

Kraut, R.E., & Poe, D. (1980). Behavioral roots of person
perception: The deception judgments of customs
inspectors and laymen. Journal of Personality and
Social Psychology, 39, 784-798.

MacCann, C., & Roberts, R. D. (2008). New paradigms
for assessing emotional intelligence. Theory and data.
Emotion, 8, 540-551.

Mann, S., Vrij, A, & Bull, R. (2004). Detecting true lies:
Police officers' ability to detect suspects’ lies. Journal
of Applied Psychology, 89, 137-149.

Vrij, A. (2000). Detecting lies and deceit: The psychol-
ogy of lying and its implications for professional prac-
tice. Chichester: Wiley.

O'Sullivan, M. (2007). Unicorns or Tiger Woods: are lie
detection experts myths or rarities? A response to on
lie detection ,wizards" by Bond and Uysal. Law and
human behavior, 31(1), 117-123.

Mann, S., Vrij, A., Bull, R. (2002). Suspects, lies, and vid-
eotape: an analysis of authentic high-stake liars. Law
and Human Behavior, 26 (3), 365-376.

Costa, P. T, & McCrae, R. R. (1980). Influence of Extraver-
sion and Neuroticism on subjective well-being: happy
and unhappy people. Journal of Personal and Social
Psychology, 38, 668-678.

Biswas-Diener, R., Diener, E., & Tamir, M. (2004). The
psychology of subjective well-being. Daedalus,
133(2), 18-25.

Chaiken, S. (1980). Heuristic Versus Systematic Infor-
mation Processing and the Use of Source Versus Mes-
sage Cues in Persuasion. Journal of Personality and
Social Psychology, 39, 5, 752-766.

St¥Zenec, M. (2001). Psychological aspects of
spirituality (Psychologické aspekty spirituality).
Ceskoslovenska psychologie, 65(2), 118-125.

60 | Nonverbal Deception Detection and its Relation to Emotional Intelligence



Culture of Electronic Communication as
a Part of Professional Language Training
of Students at Secondary Technical and
Vocational Schools in Slovakia

Juraj Mistina
University of Ss. Cyril and Methodius in Trnava
Faculty of Natural Sciences
Department of Professional Language Communication
Trnava, Slovakia
juraj.mistina@ucm.sk

Abstract—The paper deals with an important issue
of language training of secondary technical and voca-
tional school students for professional practice at the
global job market, where, beside the others, foreign
language communication skills play a crucial role in
placement of applicants in well-defined occupations.
Author presents results of the project team and de-
fines communication skills in foreign language along
with a development of other key competences. He fo-
cuses on the importance of acquiring various forms of
electronic communication for professional purposes.
The results presented in this paper are unique and the
research team has built a specific language-training
programme for the target group reflecting the results
of investigation.
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I. INTRODUCTION

How can we best prepare students to succeed
inthe 21stcentury? This is a question of paramount
importance to most educators, employers and
the professional public. The concept of twenty-
first century skills and the need to prepare stu-
dents for global economy and labour market are
spreading worldwide. Critical thinking, communi-
cation, creativity, and collaboration are four major
learning and innovative skills labelled by Partner-
ship for twenty-first Century (2011) in Framework
for twenty-first Century Learning [1] (Figure 1). The
same document accents information, media and
technology skills. Since today, we live in a tech-
nology and media-driven environment, marked
by access to an abundance of information, rapid
changesin technology tools and the ability to col-
laborate and make individual contributions on an
unprecedented scale. Effective workers, thus our
target group — the secondary technical and vo-
cational school leavers, must be able to exhibit
a range of functional and critical thinking skills,
such as:

+ Information Literacy
+ Media Literacy

« ICT (Information, Communications and
Technology) Literacy.

Learning and
Innovation Skills

Core Subject and

21st Century Themes
Information,

Media and
Technology Skills

Life and
Career Skills

Standards and Assessments
Curriculum and Instruction
Professional Development

Learning Environments

Fig. 1. Framework for 21st Century Learning [1]

I1. ICT LITARACY

The world in which students live has changed
dramatically — and educational institutions
stand in front of the same task - they must change
as well. The explosion of powerful technology has
altered traditional practices in workplaces and
communities. Fifty years ago, factory and office
workers worked on a single machine, perform-
ing the same task day after day. Technology has
simplified and, in some cases, eliminated such
routine tasks, which means there are increasingly
fewer positions available to workers with minimal
skills. By contrast, there are more opportunities
for highly skilled workers. Today, factory and office
workers perform multiple tasks on much more
sophisticated machines and electronic equip-
ment in workplaces that are constantly evolving
to respond to market expectations for custom-
ized products and services.
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For many students, the impact of technology
on everyday life is no surprise. They connect with
their friends via e-mail, instant messaging and
chat rooms online; search the Web to explore
their interests; express themselves fluently using
new social media; learn with educational soft-
ware; play video and computer games in virtual
realities; manipulate digital photos; chat on and
take photographs with smartphones.

As this paper makes clear, technology is and
will continue to be a driving force in workplaces.
In this environment, the need for technologically
literate citizens and workers increases every year.
Skilled people need to understand how to use
technology tools. These tools enable people to
perform effectively at work and in their daily lives,
by using such tools as spreadsheets for calcula-
tion, budgeting and building scenarios; graphic
and multimedia programs for presentations; da-
tabases for research; and networks for commu-
nicating with others. Students need to learn how
to use the tools to take full advantage of the vast
array of research and multimedia resources, digi-
tal content and communications options avail-
able to them. Although that many institutions, not
only those dealing with educational content, and
many authors deal with the issues of electronic
communication skills and the learning content
needs [2] [3][4] [5] [6] [7] [8].

[11. MATERIAL, METHODS AND RESEARCH RESULTS

The above introduction sufficiently justifies
the need to integrate the education of students
in the field of electronic communications for the
target environment of the labour market in order
to identify the needs of the target environment.
The analysis has been done with a purpose to
prepare effective and flexible course of profes-
sional English communication to meet the needs
of the target professional environment. Within
the research phase, we applied mostly qualita-
tive research, using the field research methods
including the study of educational documents,
interviewing students and teachers, distributing
and evaluating questionnaire survey, etc. There-
fore, as first, we carried out a needs analysis, in
which we approached vocational and technical
school students, grammar school students as
well as technical school undergraduates within
the 5-year period from 2011 to 2015, observing
and comparing their real awareness on the cul-
ture of electronic communication, particularly
on the netiquette oriented towards professional
environment. Within the mentioned period, we
distributed questionnaires throughout selected
schools, and evaluated the students’ awareness
on professional netiquette (Figure 2).

Awareness of the culture
of electronic communication

[ ]

E N . S— P ST S -

[ ST at A @ - >
2 —
1
0

2011 2012 2013 2014 2015

—&— Technical school undergraduated --®-- Secondary technical schools

--@-- Grammar schools —e— Secondary vocational schools

Fig. 2. Students' awareness of the culture of electronic com-
munication in a professional environment

Before carrying out the questionnaire survey,
we set out two hypotheses:

1) Only a very small percentage of students
have sufficient awareness of the culture of elec-
tronic communication in a professional environ-
ment;

2) Awareness of the culture of electronic com-
munication is not growing as fast as the develop-
ment of ICT skills.

As shown by the results projected into the
graph, students at all types of secondary schools,
have very low awareness of the culture of elec-
tronic communication in a professional environ-
ment, even lower than we expected. Deviations
between students of technical and vocational
schools and students of grammar schools are
negligible and represent 1.0 % - 1.5 %, what may
be considered a statistically insignificant devia-
tion.

The resulting curves show approximately the
same results between vocational school students
and the students of secondary technical schools.
It can be interpreted as the lack of educational
content in this area, comparing the students of
grammar schools, where the awareness of elec-
tronic communication culture is slightly higher,
probably due to curricular content that is different
from those at vocational and technical schools,
especially in language communication, humani-
ties and social science subjects. Anyway, there
is nearly zero content oriented on professional
communication in the target professional envi-
ronment, and if there is some, it is, mostly in all
cases, minimized on technical vocabulary, but not
to technical/professional communication. From
interviews with English language teachers, as well
as the others, we have found out that teachers are
insufficiently informed, loaded by amount of ad-
ministration, which is not directly related to their
professional orientation. Thus, they carry out their
work routinely, like 10-15 years ago, even with the
same teaching materials (textbooks and work-
books), by traditional forms and methods, they
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are not they are motivated to explore and apply
new content and new trends in teaching.

The resulting curves show approximately the
same results between grammar school students
and the technical university undergraduates,
what can be interpreted as the same or very same
target group, since grammar schools prepare stu-
dents mainly for tertiary education. So far, we did
nor searched for the educational content of the
university courses of English language and the
progress of this group of students in the field.

Coming back to all the types of secondary
schools, the resulting solution might be in the
design of the professionally oriented course of
English language, helping the teachers with the
material development, as well as in-service pro-
fessional methodological training.

IV. USING THE TEMPLATE

In the globalized world, English is the interna-
tional language tool for communication in all the
fields of professional life. At present, the leavers
of secondary technical and vocational schools are
exposed to more English information than ever
eitherin grasping the new trends of technological
development or interacting with foreigners in fu-
ture career. According to our survey among poten-
tial employers (seven multinational large compa-
nies, fourteen small-size companies mostly from
IT, automotive and electrical engineering indus-
tries, and eight small-size businesses), the three
out of eight qualities highlighted by them were
related to communication skills. One of them is
strong ability to communicate orally and in writ-
ten forms, the other one is presentation skills,
and the last but not least is the ICT being used for
the purpose of fast and effective communication
with customers, business partners and internally
within the company hierarchy. All of the surveyed
entities declared the request of communication
in English language. Therefore, sufficient techni-
cal knowledge and solid English language base,
both English language communication skills and
specialized knowledge, are required for learning
the specialised course, necessary for future tech-
nical personnel.

The course is in the process of testing and
verifying of the efficiency. Most results have been
published in ICEE Conference in Florence 2015 [9]
and in Belfast 2016. Currently, the most detailed
information, analysis and outputs are going to be
presented in the monograph as the output of the
research,

So that to fulfil one of the goals of the Project,
to investigate correlation of the use of informa-
tion and communication technologies and teach-
ing professionally oriented foreign language, we
have prepared for students the project semes-
ter. The feasibility study of the project semester
has been verified within the natural pedagogical

experiment on the sample of 36 third-grade stu-
dents Their knowledge of English was at interme-
diate level after studying two years of the general
English (and former learning of English at basic
school) from “New Opportunities” textbooks (Pre-
Intermediate /Intermediate). We tested the func-
tionality of the model, methodology and accept-
ability of selected outputs. We used observation
as a method to verify the feasibility of pedagogi-
cal experimentin practice. The project focused on
three objectives:

Training and improvement in the techni-
cal vocabulary and practice of professional
communication in using oral and written
professional genres.

+ Improving information and computer liter-
acy of students.

Increasing the share of time working with
foreign language beyond the normal teach-
ing.

At this stage, we have used direct action re-
search aimed to enhance, improve and positively
influence the educational process. The estab-
lished practice of traditional methods of work-
ing with text was replaced by project teaching,
i.e. teaching in which the project teaching is the
dominant methodology. Students are facilitated
to solve complex problems and gain experience
through practice and experimentation. We were
thus enhancing the flexibility of the students, their
creative thinking, strengthening their communi-
cation skills and developing a positive creative
atmosphere. Involvement and use of ICT [10] pur-
posefully lead to the increase of students’ com-
petence in this field and thus, it should streamline
their education.

We selected a set of knowledge and skills from
ECDL syllabus as the background and skills that
are necessary to practice, acquire orimprove. The
selection was implemented on the basis of em-
pirical analysis of frequent errors and deficiencies
that students make in their use of ICT in solving
problems in the learning process. Measurements
were compared with measurements of the pilot
phase of the project (2014, 2015) on two indepen-
dent, structurally and size-compatible samples.

For the project, we have chosen the issue of
“the History of Inventions”. At the beginning of
the semester, students become familiar with the
project itself, its rules, timing and desired output.
The project was spread over ten weeks of the 14-
week semester to have a time reserve and time
for evaluation. After the end of the experiment,
based on the experience gained by observation,
feedback, comments and observations of stu-
dents, we analysed the methodology of the proj-
ect, its content and formal aspects. The project
was carried out within the following syllabus and
time schedule:
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1t week

Selecting a topic: technical invention, discov-
ery, development (it is good to discuss the possi-
bilities in order to prevent possible misinterpreta-
tion, duplication, etc.);

2nd — 3 week

After topics approval, e.g. "History of metals
discovery and processing”, students search for,
select and backup websites. They collect and pro-
cess the initial text in MS Word on one side of A4,
font Times New Roman pt. 12, 2.5 cm margins,
single spacing, justified, with referred resources
and the name of the student (1). Students send
Word-processed text as an e-mail attachment to
the teacher.

4t week

Analysis of the correctness and etiquette of
electronic mail and the sent texts, common mis-
takes, discussion on the used computer skills
(copy, paste, format, language settings, spell
checking, removing hyperlinks, using the tab key,
.), netiquette (e-mail etiquette), proper sending
of formal electronic news.

5th- 6t week

Poster processing - sample (Fig. 2), sent by e-
mail:

In MS Word format, A4;

Upper area: one quarter, column heading
included personal and professional data
(name of school in English, word wrap;

Lower area:. three-quarters, two columns
(different style has to be discussed);

« The main text of approx. 2000 characters
single space, any kind of technical font;

Pictures, photographs, illustrations;

7t — 8" week
Analysis of posters, discussion;

Task: Preparation of oral 5-minute presentation
with PowerPoint support;

Seminar on “"How to efficiently design pre-
sentation PowerPoint slides”;

Seminar on "How to successfully present
the oral presentation”;

« Poster - Transformation MS Word file into
a PDF file;

Submission of a poster (PDF) and PPT pre-
sentations in compressed files;

«  Printing a poster (regardless of submitted
files).

9t week

Presentations of selected topics; evaluation
of presentations, exhibition of posters, the best
poster competition.

101 week
Evaluation of project activities. Discussion.

After the semester course, we analysed the ex-
perience gained by observation and informal con-
versations with students. The analysis led us to
the fact that this project after minor adjustments
is suitable for the intended project semester and
is effective in the development of language skills
and improving communication and information
competences.

Results of the analysis and proposed solutions:

Of the planned 10-weeks, the experiment
stretched up to 12 weeks. It will be neces-
sary to improve the course time manage-
ment by increasing the share of electronic
communication with individual students
and with the whole group. Theoretical and
practical lesson aimed at preparing for an
oral presentation move into the third or
fourth week. Reduce some selected tasks.

Some students had a problem with printing
the poster. Consider a poster only in elec-
tronic form. Provide centralized printing. As
one of the top rated activities by student
was the competition for the best poster.

« Part of the students was charged with the
task of compressing files. Keep this task
merely as voluntary.

« Many students have chosen Wikipedia as
a source. Establish criteria that Wikipedia
cannot be used as the main source for proj-
ect solution.

For the oral presentation of the project, two
weeks should be allocated.

We were interested in qualitative assessment.
At usefulness, students in both experimental
groups oscillated between presentations and
electronic netiquette. Finally, the majority of both
groups agreed that the presentation, including
the preparation of the creation of PowerPoint
slides was the most useful activity for them. They
appreciated that the information was new to
them, and that they were given it in the context
explained. They expressed the assumption that
they will use this experience in professional prac-
tice. On the direct question how many of them
knew principles of e-mail etiquette prior to this
project, only 4 of 36 declared the knowledge. 7 of
36 students considered work on the poster as too
difficult. Two students identified it as unnecessary.
They answered the question “why?” superficially:
“What good will in life the “poster” be for?” After
discussion, and explaining that it was not a post-
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eritself, but work with technical foreign language
text, while poster was just a form that defined
limits, and that while working on the poster they
had to train more computer and language skills,
they eased theirarguments, but insisting that this
activity was difficult.

While so far both groups agreed in all tested
parameters, in assessing demandingness, any of
the students in second group did not indicated
poster as difficult. This interesting phenomenon
can be explained that in verification of the activity
in the pre-research and then in the experimental
group, we clarified methodology so that the task
was clearly articulated and clearly indicated. The
difficult one was designated the task in identify-
ing sources, materials selection and processing
of primarily reduced text. Activity was marked as
time-consuming. Some students said that the
most difficult was the choice of subject itself. The
second group did not think that any activity was
unnecessary. On the contrary, they appreciated
their applicability.

V. CONCLUSION

The main benefit of the project is the devel-
opment of the course of English for professional
communication for secondary technical and vo-
cational schools and job seekers in the field of the
European labour market (mainly focusing on im-
proving language communication competences,
computer literacy and culture of electronic com-
munication of the target group). We expect the
impact of activities implemented in the project
on specific target groups: especially on educa-
tional institutions and the learners. We prepared
and designed universal modern tools to imple-
ment to improve teaching and learning towards
the quality improvement, particularly the quality
of the school graduates at the European labour
market.

We are aware of the fact that project work is
not a cure for everything. It requires a highly pro-
fessional preparation, field analysis, it is more de-
manding but also more satisfying activity than
traditional methodologies, and that for teachers
and students as well. It expects a teacher with
advanced methodological competencies. As we
mentioned in the introduction, project work is
not a method. It is up to the teacher what meth-
odological approach s/he will decide for within
this demanding educational process, so that to
achieve the efficient and effective results that
would satisfy both students and the teacher. The
benefit is that many other key competences re-
quired by labour market are developed, particu-
larly creativity. Ultimately, they are the prospec-
tive future employers of graduates, demanding
for workers with high language competence, who
should be satisfied. Project work is one of the
means to attract, challenge and involve students
in their professional development.

We described a dominant part of our project.
Currently a demanding task of wide national veri-
fication of the so farachieved resultsisin the state
of launching the activities. We addressed 40 sec-
ondary technical and vocational schools all over
Slovakia, and got positive responses to enter the
process. We prepare and design universal mod-
ern tools to implement them to improve teaching
and learning towards the quality improvement,
particularly the quality of the school graduates at
the European labour market.
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Abstract—Teaching mathematics at Czech univer-
sities is currently facing range of problems. Firstly, dis-
cussion on theoretical approach versus practical ap-
proach in teaching mathematics is going on, secondly,
it is decreasing standard of mathematical knowledge
gained at the secondary schools, and last but not least
it is changing of student attitudes towards math-
ematics. The other changes can be found in student
preferences related to use of didactic tools and the
management of mathematical courses. In this paper
we introduce results of quantitative research con-
ducted among students of bachelor study programme
Economy and Management at the Masaryk Institute of
Advanced Studies of the Czech Technical University in
Prague.
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I. INTRODUCTION

The Czech Technical University in Prague, simi-
larly to other universities not only in the Czech Re-
public, but worldwide is currently facing two main
attitudes in teaching mathematics: theoretical
approach on one hand, and practical approach on
the other hand [1]. Besides learning mathematical
content knowledge, advocates of the theoretical
approach emphasises the importance of learning
the mathematical way of thinking as a special and
valuable mental ability that is able to directly sup-
port decision making process and positive solv-
ing approach in general. Mathematical thinking
may be explained as precise, logic, analytical and
guantitative way of thinking [3]. This approach
includes problem-solving strategies, developing
mathematical methods or mathematical mod-
els or cultivating and extending mathematical
thinking through investigative problems [4]. The
practical orientation of mathematics on the other
hand supports the idea of teaching mostly practi-
cal knowledge and skills while focusing mostly on
practical exercises with the orientation on real life
and tasks from the world of economics. Therefore,
the practical approach prefers solving real eco-
nomic problems, practical competence and direct
applications of mathematical subjects [2].

Moreover, several authors have documented
a downward drift of entry requirements for math-
ematics which is connected with decreasing valu-
able process skills in mathematics on secondary
school level, increasing number of students with
diverse academic background and intellectual
transformation between secondary schools and
universities. Students face courses that are very
different from mathematic courses encountered
at secondary level schools they graduated from
[9]. In addition, there has been a significant de-
cline in many mathematical skills that are regard-
ed essential for undergraduate degree courses
with a significant mathematical content [5].

Student attitudes toward mathematics may
refer to one of three types described below [10].
The first type is defining attitude to mathematics
as a positive or negative degree of affect only. The
attitude towards mathematics is at this point of
view only an emotional disposition toward math-
ematics. Provided we investigate three different
components of attitude generally (i.e. the cogni-
tive component, the affective component and the
behavioural component), the first type of attitude
to mathematics would be considered as the affec-
tive component only. The second type of attitude
to mathematics may be seen as a bi-dimensional
definition, where attitude to mathematics is seen
as a pattern of beliefs and emotions associated
with mathematics, i.e. including the cognitive and
affective component of attitudes. While the third
type of student attitudes toward mathematics can
be based on a multidimensional definition, i.e. in-
cluding all 3 components of attitudes, as the cog-
nitive component, the affective component and
the behavioural component. Therefore, it includes
emotional response associated with mathemat-
ics, the student beliefs and the behaviour relat-
ed to mathematics. To sum up, some authorities
may regard attitude toward mathematics as just
a like or dislike for mathematics, while others may
broaden the meaning to include beliefs, abilities,
skills and the awareness of usefulness and utility
of mathematics [8].
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Nevertheless, it is not exactly defined any-
where what does “positive” or "negative” attitude
really mean and moreover, the three meanings
often overlap. When "positive” refers to an emo-
tion, it usually means doing mathematics with
pleasure. When it refers to beliefs, "positive” is of-
ten understandable as shared by the experts or
simply, that mathematics is useful. When it refers
to behaviour, positive attitude to mathematics is
usually connected with high achievement or high
study results, i.e. a successful behaviour [10]. In
addition, student attitudes toward mathematics
may be researched from other points of view, e.q.
focusing on the attitudes based on gender differ-
ences, learning environment, or motivation [6].

Il. MATERIALS AND METHODS

Further in this paper, a research survey on stu-
dent attitudes to teaching mathematics and its
results is described. The research study focused
on student opinions on the importance of theo-
retical base for learning mathematics, usefulness
and utility of mathematics for economic studies
and student preferences with regard to didactic
principals and teaching aids.

The survey extends a similar survey which was
made in the previous academic year among stu-
dents of the same study programme. It was con-
ducted among 1st year students of a bachelor
study programme Economy and Management
(i.e. a study field Management and Economy of
an Industrial Enterprise and a study field Person-
nel Management in Industrial Enterprises) at the
MasarykInstitute of Advanced Studies atthe Czech
Technical University in Prague during May 2016.
Mathematics at this study programme is taught
during the 1st year of study only, mostly on theo-
retical base, forming the ground for further appli-
cations. Quantitative methodology was used for
the survey. A total number of 325 questionnaires
was distributed which represents all students of
the both study fields of the study programme.
Anumber of 94 questionnaires was properly filled
and returned, out of which 46 students were from
the Personnel Management study field (49%) and
48 students from the Management and Economy
study field (51%); 72 women (77%) and 22 men
(23%) filled the questionnaire in properly. In the
questionnaire, closed ended questions including
response options were used. The range included
endorsement, influence orintensity ordinal most-
ly 5 scales questions with the exception of several
identifiers.

[1l. RESULTS

As students enrolled at the Masaryk Institute
of Advanced Studies for their economic study
programme come from different secondary and
other schools, secondary school level background
or other school background naturally formed one
of the identifiers of the survey. Secondary schools

in the Czech Republic are represented by several
types of schools, most of them belong to gram-
mar schools, business academies or secondary
technical schools. Besides the secondary schools
students may be enrolled after their (usually un-
successful) studies at colleges or universities and
their faculties. Mathematical knowledge gained
at all these types of schools very differ, usually the
most comprehensive good standard mathemati-
cal base is gained at grammar schools and the
secondary technical schools. Students coming
from technically oriented universities usually have
sufficient knowledge in mathematics, as well. The
distribution of students according to their sec-
ondary school level background can be found in
Fig. 1 below.

School level background — absolute frequencies

Grammar schools

Business academies
Secondary technical schools
Other secondary schools
Colleges

Technical universities
Universities of economics

Other universities/faculties

Other
O 5 10 15 20 25 30 35 40

Fig. 1. Diverse School Level Background, 2016

A. Theoretical versus Practical Approach to Teach-
ing Mathematics

As we mentioned above, theoretical and prac-
tical approach regarded teaching mathematics
is currently being discussed [1]. The discussion is
being proceeded especiallyamong academicand
research workers. However, in this survey we have
gained additional information not only from the
teaching personnel, but also from students. We
have gained information on students’ attitudes to
implementing practical exercises from economic
field into mathematical course and on the level
of the respondents support to the idea of mathe-
matical thinking developmentin ordertoincrease
the capability of solving real world problems. The
results are shown in Tables | and Il below.

TABLE I.
IMPLEMENTING PRACTICAL EXERCISES FROM ECONOMIC FIELD
INTO MATHEMATICAL COURSE, 2016

Definitely | Rather Rather | Definitely
Neutral
yes yes no no
Absolute 24 37 14 15 4
frequency
Relative | o5 506 | 30.49% | 14.9% | 16.0% | 4.3%
frequency
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TABLE 11
SUPPORTING THE IDEA OF MATHEMAT. THINKING DEVELOPMENT,
2016

Definitely | Rather Rather | Definitely
Neutral
yes yes no no

Absolute

11 18 12 38 13
frequency
Relative | 13605 | 106% | 13.0% | 41.3% | 14.1%
frequency

Tables | and Il reveal that the respondents
prefer in general the practical attitude. The re-
spondents would welcome decline in theoreti-
cal studies and prefer studies supporting practi-
cal exercises with the focus on solving real world
economic problems.

B. Utility and Usefulness of Mathematics for Eco-
nomic Studies

The usefulness of mathematics for students of
economy represented one of the dominant fea-
tures of the survey. Mathematic courses at the
Masaryk Institute of Advanced Studies are being
taught in mostly theoretical way, Mathematics
represents the theoretical base for further cours-
es taught subsequently, as Microeconomics, Mac-
roeconomics, Statistics or Finance. Mathematics
is being taught in the first year of the bachelor
studies only, until the academic year 2015/2016
it was taught only in the first term. Beginning the
academic year 2015/2016 mathematic courses
were extended to both terms of the first academ-
ic year, the theoretical approach remained in both
terms. However, the aim is to adjust the second
term theoretical mathematics to mathematic ap-
plications.

The numbers in Table Il reflect the uncertainty
with the utility and usefulness of the course of
mathematics among the respondents. It might
be recommendable to form closer relationship
between mathematical theory and its practical
application, and immediately practice examples
from real economic situations. Further courses
using mathematics are usually taught in the fol-
lowing terms and not simultaneously which may
be advisable.

TABLE IlI.

USEFULLNESS OF MATHEMATICS FOR ECONOMIC STUDIES, 2016
Very Useful | Neutral | Useless Very
useful useless

Absolute 1 26 27 18 13

frequency

Relative | o606 | 27.7% | 28.7% | 191 % | 13.8%

frequency

C. Emotional Attitude to Mathematics

Emotional attitude towards mathematics is
another crucial topic for the students responding
inthe survey. In a certain extension, it may have an
origin in the previous section on utility of mathe-
matics — students who do not see the usefulness
of mathematics can hardly have a strong positive
emotional attitude towards mathematics. A sig-
nificant correlation of 0.891755 (Pearson correla-
tion coefficient) can be found in the relationship
between attitude to usefulness of mathematics
and emotional attitude to mathematics.

In addition, the result of emotional attitude
to mathematics may be a result of the fact, that
mathematics is one of the most difficult courses
during students’ studies at the Masaryk Institute
of Advanced Studies (as follows from students’
study results). Nevertheless, it may be connected
with a broader issue of decreasing the mathe-
matical knowledge of students during their pre-
vious secondary level studies (Mat&jd, 2013). On
the other hand, the attitude toward mathematics
among the respondents is not negative, as posi-
tive results we may consider that more than one
third of the respondents have positive or very
positive attitude to mathematics and another
third of respondents neutral emotional relation-
ship toward mathematics (see Table V).

TABLE IV.
EMOTIONAL ATTITUDE TO MATHEMATICS, 2016

Very
positive

Very

Positive | Neutral | Negative 3
negative

Absolute

10 24 29 21 10
frequency

Relative

10.6% 255% | 30.9%
frequency

223 % 10.6%

D. Importance of Didactic Principles in Teaching
Mathematics

In the survey two main topics related to didac-
tic principals were questioned: the management
of the courses and teaching aids. Regarded man-
agement and lecture/seminars organization stu-
dents were asked at their preferences related to
the type of lessons during the course, the number
of lessons per week and otherteaching and learn-
ing activities. Currently, one 90 minutes' lecture
and one 90 minutes' practical exercise is sched-
uled every week in the course. Most students (val-
ue 4 of 5-range scale) prefer practical exercises,
homework (value 2.3 of 5-range scale) and tutori-
als (value 2.2 of 5-range scale) to lectures (value
1.7 of 5-range scale). As a very positive result we
can consider the information on students wel-
coming homework and additional work.

Regarded the extent of lectures and practical
exercises most students (79%) feel practical ex-
ercises much more useful than lectures that are
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usually theoretical. In absolute numbers: 43 stu-
dents (46%) would strengthen practical exercises
with no need in lectures, 31 students (33%) sug-
gested to keep one lecture a week, but to double
the number of lessons of practical exercises.

Regarded teaching aids students expressed
their favourite teaching aids choosing the least
and the most attractive. As most useful teaching
aids were found textbooks focused on practical
examples (value 4.5 of 6 range scale), handouts
and textbooks focused mostly on mathematical
theory (value 3.5 of 6 range scale) and notes from
lectures (value 3 of 6 range scale). Software ap-
plications were found the least useful (value 2.8
of 6 range scale). Further teaching aids used by
students are e.g. videos accessible via open inter-
net, esp. you tube teaching mathematics videos
or notes from secondary schools, esp. from gram-
mar schools.

E. Overall satisfaction with the Mathematical
Course

In order to conclude our survey, below you can
find overall satisfaction of the respondents with
the mathematical course that corresponds with
the respondents’ attitudes discussed above (see
Table V).

As the highest portion of the respondents is
satisfied or very satisfied with the mathematical
course, it seems that we not necessarily have to
think about modifications of the course.

Nevertheless, in the content of the theoretical
versus practical approach or utility of mathemat-
ics results, there still remain significant space
for improvements and making the mathematics
more attractive for the students. Moreover, we can
assume that students with very negative attitudes
to mathematics rejected to answer the survey.

TABLE V.
OVERALL SATISFACTION WITH THE MATHEMATICAL COURSE, 2016

Very . Unsatis- | Very un-
satisfied Satisfied | Neutral fied satisfied

Absolute

7 36 34 16 1
frequency

Relative

17.0% 1.1%
frequency

7.4% 38.3% | 36.2%

IV. CONCLUSION

Survey undertaken among bachelor students
of economic study fields at the Masaryk Institute
of Advanced Studies revealed that students prefer
practically oriented studies to discussing theoret-
ical issues of mathematics. Students need to see
direct usage of mathematical methods learned.
As thereis also high correlation in the relationship
between attitude to usefulness of mathematics
and emotional attitude to mathematics, includ-

ing more practical exercises in the lessons may
support overall positive attitude to mathematics
among students.

Regarding didactic principals in teaching
mathematics, students prefer practical exercises
and tutorials to lectures, while in choosing teach-
ing aids they remain rather conservative and pre-
fer textbooks and handouts to software applica-
tions.

Nevertheless, while expressing overall satis-
faction with mathematical course, students re-
sponding to the guestionnaire still remain with
their mathematical course satisfied or at least
neutral.
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Abstract— The mastery of asking right questions
in the right time can create a motivating atmosphere
where every opinion is welcomed and taken into ac-
count. Such principle is suitable to use in the educa-
tional process and also in the working process. Every-
one, who is asked to share his view on the problem,
can feel usefulness which is highly interconnected
with inner motivation. This paper discusses the impor-
tance of asking questions by teachers and managers
and describes impact of such behaviour on students
and employees.
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I. INTRODUCTION

Asking questions and seeking answers is el-
emental to all human creativity and thoughtful
living. The method of asking questions can serve
as a highly effective tool in schools, at universities,
as well as in organizations. This method is almost
as old as mankind. It derives from ancient times
when the world known philosopher and a great
teacher Socrates (470-399 BC) used questions in
his “Dialogues” to develop the mental skills of his
students. This article will describe why, and will
share how effective is the mastery of asking the
right questions for learning and teaching pro-
cesses both at school and in managerial world.

I1. BASIC PRINCIPLES OF SOCRATIC METHOD

First of all we describe the basic principles of
method founded by Socrates which was based on
teaching students through asking proper ques-
tions. A contemporary American philosopher,
teacher and photographer Richard Garlikov pub-
lished several articles about this method. In his
article called “The Socratic Method: Teaching by
Asking Instead of by Telling” he writes about the
principles of the Socratic method and also about
its practical use at school.

Socratic Method is only one form of teaching
that utilizes what students already know and
can reason out in order to help them attain more
knowledge and understanding through asking
questions in a logical sequence.

As Garlikov describes, there are the four critical
points about the questions according to Socratic
principles.

+ Questions must be interesting and intrigu-
ing to the students.

Questions must be introduced by incre-
mental pieces of information.

* Questions must be presented in a logical
sequence of smaller steps, from the stu-
dents' prior knowledge or understanding, in
order to be readily answered and, at some
point, seen to be evidence toward a conclu-
sion, not just individual, isolated points.

+ Questions must be designed to get the stu-
dent to see particular points.

Teaching following these four principles stim-
ulates students’ thinking in certain focused areas.
It draws ideas out of them; in contrast with the
typical style of teaching by pushing ideas into lis-
teners what can possibly diminish the effect of
absorbing and assimilating the important knowl-
edge.

When a lecturer can think of the topic in a way
of teaching by asking suitable questions, the
learning material is much more interesting for
students. Students' interest is not automatically
simple to reach when a lecturer just tells things
passively, when he supports reading texts at
home without discussing it later in class or when
he prepares worksheets or some listening activi-
ties for students without giving them feedback.

If you can get the right questions in the right
sequence, kids in the whole intellectual spectrum
in a normal class can go at about the same pace
without being bored; and they can "feed off” each
other's answers.

The point is to try to stimulate and challenge
all students as much as possible. The Socratic
method is an excellent way to do that. It works
for any topics or any parts of topics that have any
logical natures at all.

Socratic method takes a lot of energy and con-
centration when beginning a new topic. A teach-
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er cannot do this for every topic or all day long.
It takes a lot of preparation, and a lot of thought.
When it goes well, it is so exciting for both the
students and the teacher. When it does not go as
well, it is very taxing trying to figure out what you
need to modify or what you need to say.

I1l. SOCRATIC METHOD EXPERIMENT BY RICHARD
GARLIKOV

The point of this experiment was to demon-
strate the power of the Socratic method for both
teaching and also for getting students involved
and excited about the material being taught.
The author used this method when teaching in
the elementary school at the American suburb.
There were 22 students in the class. He was told
ahead of time by two different teachers (not the
classroom teacher) that only a couple of students
would be able to understand and follow what he
would be presenting. When the class period end-
ed, he and the classroom teacher believed that at
least 19 of the 22 students had fully and excitedly
participated and absorbed the entire material.
The three other students’ eyes were glazed over
from the very beginning, and they did not seem
to be involved in the class at all. The whole class
took only 25 minutes.

The experiment was to see whether he could
teach these students basic principles of binary
arithmetic (arithmetic using only two numbers,
0 and 1) only by asking them questions. None of
them had been introduced to binary arithmetic
before.

TABLE I.
SHORTENED EXAMPLE OF TEACHING BINARY ARITHMETIC BY
SOCRATIC METHOD

Answer of listeners

Question (comment) (pupils/students)

How many is this? (I held up ten

fingers.) ten

Who can write that on the board?
(virtually all hands up; | toss the
chalk to one kid and indicate for 10
her to come up and do it). She
writes

Who can write ten another way? [T
(They hesitate than some hands go

up. | toss the chalk to another kid.)

HH HHH

Another way?

Another way? (inspired by the last

idea) 2x5

What if we were aliens with only
two fingers? How many numerals 2
might we have?

) Not many.
How many numbers could we write
There would be
out of 2 numerals?
a problem.
If we only have two numerals, what 01

numerals would we have?

Well, what does this 1 and this
0 mean when written in these
columns?

1 ten and no ones

What was the first number that
needed a new column foryou to be | ten
able to write it?

Could that be why it is called
the ten's column?! What is the

first number that needs the next 100
column?
And what column is that? hundreds

First number that needs a fourth

one thousand
column?

What column is that? thousands

a. Source: [3]

After finishing this lesson, Garlikov got some
feedback from the teacher of those children. He
told him that after he left, the children talked
aboutthe newlylearned principles of binary logis-
tics until it was time to go home. Moreover, pupils
did not get bored or lost concentration during the
lesson because they were actively participating.

To point out the benefits of using principles
of Socratic method in teaching, the chief advan-
tages of it are that it excites students' curiosity
and arouses their thinking, rather than diminish-
ing it. Properly constructed Socratic questioning
sessions enable students of all levels to enhance
their arguments and enrich their critical-thinking
skills. It also makes teaching more interesting, be-
cause most of the time, not only pupils/students
learn from the teacher, but also the teacher learns
from the students.

“Finally, two of the interesting, perhaps side,
benefits of using the Socratic method are that it
gives the students a chance to experience the at-
tendant joy and excitement of discovering (often
complex) ideas on their own. And it gives teach-
ers a chance to learn how much more inventive
and bright a great many more students are than
usually appear to be when they are primarily pas-
sive” [3].

IV. SOCRATIC SEMINAR

A good example of another possible use of the
Socratic Method in class is introduced by Jeniffer
Gonzales [4]. She wrote a comprehensive article
about different strategies of involving students
into class discussions. She divides the discussion
strategies into three groups: strategies that need
higher preparation, strategies that need lower
preparation and ongoing strategies. The strategy
called Socratic Seminar belongs to the first group
so it needs some bigger preparation of the teach-
er as well as of students before application in
class. The teacher chooses a text or group of texts
and gives it to students. They read it at home and
prepare some questions for discussion about the
texts. The questions should be open-ended and
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they should provoke different opinions. At the be-
ginning of the seminar class, the teacher or some
student discussion leader poses all the questions.
Students sit in a circle and start to discuss about
the first question. They try to support their claims
with proper reasoning from the texts and other
sources. The students speakin no particular order,
they don't have to raise their hands but they en-
courage each other to share their opinions. When
students are not able to think of any good open-
ended questions on their own, the teacher can
prepare some sample questions before or groups
of students do the discussion question together.
When there is a bigger amount of students in the
class, the can be divided in two groups. One group
sitsin the inner circle and plays the role of discus-
sants and the second group sits in the outer circle
and plays the role of observers. The next time the
students change their roles.

V. ASKING QUESTIONS IN THE WORLD OF
MANAGERS

As written in the previous paragraphs, the
method of asking good questions can lead stu-
dents to the new knowledge with keeping their
interest and passion for discovering things on
their own. However, the method of asking ques-
tions can also bring many positives in the man-
agerial world. The ability to ask right questions
in the right time defines the best leaders. Peter
F. Drucker, who was a leadership guru of the 20t
century, said: “The leader of the past was a per-
son who knew how to tell. The leader of the fu-
ture will be a person who knows how to ask.”
[1] The contemporary world is interconnected in
many spheres and overwhelmed with billions of
information. The nowadays leaders cannot know
everything necessary for good functioning of their
companies. They are dependent on other people
who are experts in different areas. If they know
who, what and how to ask, they are on the best
way to reap the success on the market and also to
maintain the motivation of employees. Similarly,
Jeanne Liedtka claims that in business settings,
the way to breakthroughs comes from asking in-
novative questions instead of discussing existing
solutions [6].

One of the most influential specialists in the
topic of leadership is Michael J. Marquardt. He is
Professor of Human Resource Development and
International Affairs, as well as program director
of the Executive Leadership Program at George
Washington University.

Marquardt wrote a book called “Leading with
questions, how leaders find the right solutions
by knowing what to ask” in 2014. For his book he
interviewed thirty leaders in various areas from
a range of countries. He asked them the following
guestions:

When did you start using questions and
why?

+ What are some of the ways in which you
use questions?

What questions have been most effective?

« What has been the impact of leading
through questions on your organization?

How has the use of questions changed you
as a leader?

After interviewing the experienced leaders
from various organizations, Marquardt realized
the importance of asking questions when work-
ing with people and especially leading them. The
basic characteristic of questions consists in wak-
ing up curiosity of people. Questions prompt new
ideas and new ways of doing things; they show
people new inspiring perspectives. They help
people admit that it is impossible to know all the
answers. This idea can bring more self-confidence
to the communicators.

VI. LEARNING ORGANIZATIONS

A growing count of managers recognizes that
their organization's achievement, if not its very
survival, depends on making a learning organiza-
tion. This is a quickly adaptable company in the
contemporary globalized world. A learning organ-
ization takes every challenge as an opportunity to
learn something new and enriching. The method
of asking questions is interlinked with the abil-
ity to learn. Therefore the learning organization
should encourage all employees to ask questions
as well as to seek for possible answers.

Questions and questioning approach are use-
ful in everyday communication for giving feed-
back, problem solving, strategic planning, resolv-
ing conflicts, team building and more. Questions
can encourage people to take risks. Risk taking
was often a trigger of many great ideas in the
history. For any kind of progress, people have to
ask whether the contemporary conditions could
change to be improved. “Questions needed to be
asked: What could happen if | did this? Is there
any other way to think about this? What possibili-
ties exist that | haven't thought of yet? For exam-
ple, Columbus could have asked himself “Is there
a sea route to India?” Or Picasso, when moving
to cubism, “In what other ways could | depict the
human form?” [7] Moreover, there were several
catastrophic events caused by not asking the ba-
sic questions by those who were responsible: for
example Sinking of Titanic (1912), The 1961 Bay of
Pigs Invasion or The Explosion of the Challenger
Spacecraft (1986).

VII. QUESTIONING CULTURE

Marquardt states, that when people ask ques-
tions they also share information together with
responsibility. The shared responsibility forms
a questioning culture where every problem is tak-
en as "ours” and also every success is shared. The
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relationship between managers and their subor-
dinates in the questioning culture is more equal
because every opinion is respected.

The author characterises a questioning cul-
ture with six features. “When an organization has
a questioning culture, the people in it

+ Are willing to admit, "l don’t know.”

+ Go beyond allowing questions, they en-
courage questions.

« Are helped to develop the skills needed to
ask questions in a positive way.

« Focus on asking empowering questions
and avoid disempowering questions.

« Emphasize the process of asking questions
and searching for answers rather than find-
ing the “right” answers.

« Accept and reward risk taking”. (Marquardt,
2014, p.34)

One benefit of questioning culture lies in the
formation of the motivating atmosphere. Asking
employees good questions brings them the feel-
ing of importance. They realize that their view on
the problem is appreciated and taken seriously.
This realization pushes people to work harder and
to take responsibility for their proposals which
can result into solutions.

Another benefit lies in the support of decision
making and problem solving in the companies.
A questioning culture promotes learning; it also
helps improve decision making and problem solv-
ing. Questioning helps managers and employees
get different perspective and understand the
perspectives of others. As people recognize or-
ganizational issues from different points of view,
they gain a complex view of the situation and also
enrich the amount of possible explanations. The
right questions will lead people sooner or later to
right answers.

To sum up, what are the biggest benefits of
questioning culture for the organization? Ques-
tions if rightly applied can serve as a helpful tool
for enlarging three levels of learning in every or-
ganization: individual, group and organizational.
“Organizations that ask questions will be more
dynamic, agile, collaborative and creative.” [7]

VIIl. SUMMARY

The mastery of asking questions, instead of
providing telling statements brings benefits
for those who are asked (students, employees),
as well as benefits for those who do the asking
(teachers, leaders).

Benefits for those who are asked (students,
employees):

+ Asking questions gives the students
a chance to experience the attendant joy

and excitement of discovering (often com-
plex) ideas on their own

« Questioning helps people gain perspective
and understand the perspectives of others.

+ People are energized when they are ques-
tioned, because they have been asked for
their ideas.

+ Questions can also encourage people to
take risks — and risks are the precursors to
most of the greatideas of history. For a step
forward, someone had to wonder whether
a current situation could be changed or
made better. Questions needed to be asked:
What could happen if | did this? Is there any
other way to think about this? What possi-
bilities exist that | haven't thought of yet?

Benefits for those who ask (teachers, leaders,
managers):

« Greater self-awareness

« Greater self-confidence, openness, and
flexibility

+ Betterlisteningand communication — When
leaders listen carefully to the answers given
to their questions, the people around them
appreciate their efforts and attention.

« Stronger commitment to learn and develop
— Leaders who ask questions develop their
emotional intelligence through questions.
Questioning leaders thus improve their
ability to teach, mentor and coach.

« Asking questions gives teachers a chance to
learn how much more inventive and bright
a great many more students are than usu-
ally appear to be when they are primarily
passive
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Abstract— To prepare all the pupils and students
for the wide-ranging use of electronics and computer
technology both in the future employment and per-
sonal life is one of the basic goals of the contemporary
school. The exigency of these issues arises from the
continual development of the existing science disci-
plines (that already co-operate with the pedagogy
traditionally) but also from the development of the
newly emerging branches (for example cybernetics,
ergonomics, cybernetic pedagogy, information theo-
ry, engineering pedagogy). A great attention is paid
to the modernization of the materially technical basis
at all types and levels of schools not only in the Czech
Republic. The article is focused on selected issues
that concern education for processing of informa-
tion, proper use of information sources in teaching, on
questions concerning computation of the education
process and on some technical information means, in
the first place on use of computers in teaching at all
types and levels of schools. The emphasis is primar-
ily put on the need of an optimal balance between the
use of information and communication technology on
the one side and classical books (reading technology
and perception of the printed text) on the other side.
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I. INTRODUCTION

To prepare all the pupils and students for the
wide-ranging use of electronics and computer
technology both in the future employment and
personal life is one of the basic goals of the con-
temporary school. The exigency of these issues
arises from the continual development of the ex-
isting science disciplines (that already co-operate
with the pedagogy traditionally) but also from the
development of the newly emerging branches
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(for example cybernetics, ergonomics, cybernetic
pedagogy, information theory, engineering peda-
gogy). A great attention is paid to the moderniza-
tion of the materially technical basis at all types
and levels of schools notonly in the Czech Repub-
lic. The article is focused on selected issues that
concern education for processing of information,
proper use of information sources in teaching, on
questions concerning computation of the educa-
tion process and on some technical information
means, in the first place on use of computers in
teaching at all types and levels of schools. The
emphasis is primarily put on the need of an opti-
mal balance between the use of information and
communication technology on the one side and
classical books (reading technology and percep-
tion of the printed text) on the other side. The pa-
peris supported by the Fund of Educational Policy
of the Ministry of Education, youth and sport of the
Czech Republic: Readiness of Technically Educat-
ed students for the Teacher Profession, Manage-
ment and Motivation.

[I. APPLICATION OF ELECTRONICS IN THE
FORMATIVE EDUCATIONAL PROCESS

A great attention is paid to the modernization
of the materially technical basis at all types and
levels of schools. The topicality of these issues
results from the continual development of the
existing science disciplines (that already regu-
larly co-operate with the pedagogy) but also from
the development of branches newly emerging or
newly cooperating with the pedagogical branches
(for example cybernetics, ergonomics, cybernetic
pedagogy, information theory, etc.). To prepare all
the pupils and students for the wide-ranging use
of electronics and computer technology, both in
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the future professional and personal life, belongs
to basic goals of the contemporary school [1].

The application of electronics in the forma-
tive educational process comprises three basic
spheres:

teaching that concerns electronics as
a branch of study and science in separate
subjects or as a part of other subjects,

+ teaching that concerns computers and
their application as a branch of study and
science in separate subjects or as a part of
other subjects (it concerns primarily the al-
gorithm development and programming).

application of computers and electronics
(video technology) in the formative edu-
cational process for support and manage-
ment of the teaching and learning [2].

Computers and video technology in this third
sphere can be perceived as an important didac-
tic technology that together with other electronic
devices function in teaching as important tools
for intensification of knowledge in various school
subjects or studying branches.

These devices can be used both for direct
teaching and individual learning, testing and
evaluation but also for self-control. It is possible
to state that acquiring of modern information and
communication technologies will be assigned as
atantamount part to such basic cultural technolo-
gies as are reading, writing and computing. These
technologies will become a part of the general
and professional education. Its alternative forms
will also be used in the distance education that
is currently topical in the sphere of pedagogical
theory and school praxis also in our country. Dis-
tance education is basically a certain type of ex-
tra-mural studies that is intermediated by media
— broadcasting, television, telephone, computer
etc. — and that is above all based on structured
programmes and on the so called individual
learning. One of the forms of the distance edu-
cation is the so-called correspondence college
namely at the university study level. The recent
expansion of computers, smart phones and Inter-
net has contributed to the growth of the so-called
e-learning and m-learning that from a certain
aspect can be considered as a computer form of
correspondence college [3]. The methodology of
e-learning courses preparation often draws from
the knowledge of the preceding methodology of
the distance education and correspondence col-
lege. The advantage of e-learning and m-learning
consists in the possibility of using multimedia and
interactivity provided by the contemporary infor-
mation and communication technology. These
media are for example suitable for preparation
of various simulators and interactive training that
beside the distance education can also be used
as a suitable supplement for the classical form of
teaching (combination of classical forms of teach-
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ing with the use of e-learning media is sometimes
called blended learning) [3].

The pupils should acquire at the schools the
respective information and practice for working
with the computer technique and use of Inter-
net for retrieval of information. This will become
a good basis not only for rational acquiring of in-
formation from the computer media but also for
the use of computers in professional and private
life. The following part of the text will deal with
the importance of computers in teaching.

Actual application of electronics in the educa-
tional system requires implementation of some
basic elements:

provision of reliable computer technique,
video-technology and electronic visual
aids;

+ incorporation of questions concerning
electronics, computer technique and in-
formative communication technology into
the real teaching, not only into the teach-
ing plans and syllabuses of the individual
subjects;

+ optimal training of school teachers;

solution of problems concerning the cre-
ation of a software for teaching and use of
personal computers in individual subjects;

« use of computers for school administration
and outside the school activities.

[11. POSSIBILITIES OF USING COMPUTERS AT
SCHOOLS

Our attention will now be paid directly to the
problems concerning the use of computers in
teaching. It corresponds with the use of tablets
and smartphones as well. Acquiring of the com-
puter literacy (that can be understood as a part
of the information literacy) and intermediation of
this goal through the process of teaching belongs
to the basic goals at the contemporary school.
Computers should fulfil its basic mission at the
school — to help the teacher manage the learn-
ing activities of pupils, help the pupils in their ad-
vancement and the school director in administra-
tion and management of the school. [4]

The efficiency of using computers in the proc-
ess of teaching is not possible to assess one-
sidedly and separately. The success of using
computers depends, beside other things, also on
the didactic skill of the teacher, on his previous
successful work with a whole complex of teach-
ing means, on his complex attitude as to the use
of computers in teaching. The experiences show
that a direct computer operation by pupils them-
selves is much more efficient and more attractive
than using the computer in the process of teach-
ing only by the teacher himself. This approach is
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also meaningful for the development of the com-
puter literacy as such. [5]

The use of a computer can be primarily de-
termined on the basis of the function criteria:
using computers in the formative educational
work (both by the teacher and the pupils) and us-
ing computers in school management as of the
whole educational system.

Possibilities of using computers in the forma-
tive educational work can for example comprise:

« processing of written and oral exam re-
sults;

selection of testing questions, composition
of benchmark tests;

+ databanks of some subjects that enable to
create gradually the rules for classification
(personalities, data, spheres, themes etc.);

« creation and printing of textbooks;

retrieval and work with information on the
Internet;

+ multimedia teaching aids, simulators and
e-learning courses.

Computers in school management can be for
example used for [6]:

+ databank of the pupil and student files;

saving and printing of a timetables, lec-
tures, seminars, eventually also its partial
creation;

- transferof the complete records of the class
teacher to a computer method of recording
and processing with the aim of time saving
as against the classical method.

In consideration of the problems connect-
ed with the introduction of computers into the
schools it is especially important to take into ac-
count the methodology of the programme cre-
ation, the possibilities of using the programmes
in individual subject teaching, the possibilities of
programme implementation in the framework of
the complex methods of teaching and also school
modernization.

Many sociological and psychological research
studies have confirmed that children and young
people will live in an ever more tell-all world.
Computers, tablets, smartphones, video, televi-
sion and Internet nowadays become to a con-
siderable extent common realities of their living
environment [3]. There is no doubt about the fact
that using information and communication tech-
nologies will markedly influence the teaching
environment of the school and the pedagogical
process itself in the new millennium. A complete
series of new didactic and pedagogical problems
will consequently arise including the training of
future teachers.

Application of ICT at Contemporary Schools in the Czech Republic

The role of computers in teaching should not
be generally overemphasized. The computer from
the point of view both of pedagogues and ICT ex-
perts should be perceived as a tool, that can find
a suitable fulfilment in some spheres of teaching
and on the contrary in others it could be less ef-
ficient than classical methods and sometimes it
could be even counter-productive. In spite of the
fact that technologies, used in the society have
generally a great influence on the way of commu-
nication and the social interactions are metaphor-
ically reflected in the philosophy of the period,
the technology itself does not improve or make
more efficient the process of teaching from the
principle of the point. The chance to do it has only
the respective methodology that uses the tech-
nology as its means. This commentary does notin
any way cast doubt upon the steadily growing im-
portance of computers and the necessity of com-
puter literacy development, it only strives, based
on experiences, to adjust a realistic and produc-
tive approach to the use of this technology in the
process of teaching.

Let us briefly to determine the advantages of
using computers at the school and its possible
reserves.

Among the advantages can be included:

computer enables to respect the individual
learning activity tempo of pupils;

+ enables to present different demanding
programmes (diversely difficult tasks and
exercises) to pupils;

realizes the displaying possibilities, enables
to programme the successiveness and mo-
tion;

« fairly evaluates and thus properly motivates
pupils as to their respective activity;

+ enables to the teachers and pupils to issue
their own texts (including the possibility of
a fast and cheap publication on the Inter-
net);

enables to the teachers individual selection
of the supplement schoolwork (multimedia
encyclopaedia, resources on Internet etc.);

«  motivates the pupils to work with informa-
tion and communication technique.

Among problems connected with the use of
computers in the process of teaching are most
often mentioned:

insufficient emotional education;
« reduction of written and spoken language;

 restriction of the divergent thinking (exces-
sive adaptation to certain rules and mod-
els, favouring of operation with clear con-
ditions, postulates offering only one right
conclusion);
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+ absence of direct observation (new infor-
mation technique submits the findings in-
directly, the direct observation of the life,
recognizing people, nature, things and
ideas is missing);

+ lowers the socialisation of a human being,
the stay and contact with people and visit
of cultural institutions;

+ problems with the development of creativ-
ity and thinking evaluation etc.

Pupils from our schools are acquainted with
the modern technology already at home and
many of them also with computers. The children
at home prefer playing computer games more of-
ten than make use of the education programmes.
The world experiences a huge development, pro-
duction and sale of computer games. If the child
sits excessively at the monitor, especially playing
computer games, it results in the lack of exercise,
restriction of creativity and mental and psychical
disturbance. The school should have many other
means enabling to balance and overcome with
unqgquestionable positives the potential undesir-
able consequences of some computer games [7].

As for the educational function of the com-
munication technology, it also changes the social
task of the book that cannot be replaced in any
case. The role of the reference encyclopaedia or
aids for the regular knowledgeableness of a hu-
man being can gradually assume the services
based on the video-technology. Nevertheless, the
immediate reading of classical books, whether it
concerns the belles-lettres or scientific literature,
represents a non-replaceable asset. It requires an
active engagement of psychical energy and imag-
ination. Read text offers a deeper and many-sided
understanding than following a spoken language
or an image displayed from a technical device.

Beside the work with computers in the role of
an information resource at the school, it is also
necessary to develop the education focused on
the work with books and other text aids and to
develop a whole complex of skills for the work
with information and information resources.

REFERENCES

[1] Vychova, H. Best Practices ve vzdélavani — priklady
ze zahranici (Best Practices in education — examples
from abroad). 1. vyd. Praha: VUPSV, 2010, s. 22. ISBN
978-80-7416-086-8.

[2] Dobrovska, D, Semrad, J., Vobofilova, J, Vanécek, D.,
Andres, P. Pedagogic and Psychological Aspects of
Applying Multimedia in Teaching. In.: Information and
Communication Technology in Education (Mechlova
Ed.), Ostrava, Edi¢ni stfedisko TU Ostrava, 2003, p. 142-
146.1SBN 80-7042-888-0.

[3] Sharples, A., Ferguson and team. INNOVATING PEDA-
GOGY: Open university innovation report 3. [online].
[2015] [cit. 2015-15-5]. Dostupné z (available at)
<http://www.open.ac.uk/blogs/innovating/. ISBN
978-1-4730-0335-4>.

78|

Valisova, A., Kasikova, H. et al. Pedagogy for Teachers.
Prague: Grada Publishing 2007, p. 211-221.

Dobrovsk3, D., Andres, P. Technical Teachers and Tech-
nical Teacher Education — Research Results. Acta Poly-
technica, 2002, Vol. 42, No. 4, pp. 3-7.ISSN 1210-2709.

Svoboda, P. ICT jako neopominutelna komponenta
manaZerské zpdsobilosti. In Trojan, V., Svoboda, P.
(eds.). Sbornik pfispévkd z mezinarodni védecké kon-
ference Skolského managementu. 1. vyd. Praha: Uni-
verzita Karlova, 2012, s. 114 - 120. Dostupny z WWW:
<http://www.csm-praha.cz/userfiles/Dokumenty/
Sbornk_CM.pdf>. ISBN 978-80-7290-602-4.

ValiSova, A. Teacher training — alternative aproaches
(the social competence of teachers-engineers), p.
257-260. In: Design of Education in the 3rd Millenium.
Frontiers in Engineering Education. Vol. |. September
12.-15. 2005. Istanbul: IGIP, Yeditepe University, 2005,
p. 903.

Kmecovad, |. Information literacy and information
education at universities. Open Online Journal of
Research and Education, Baden: Padagogische Hoch-
schule Niederosterreich, 2015, Neuveden, €. 4, s. 138-
143.1SSN 2313-1640.

Application of ICT at Contemporary Schools in the Czech Republic



Social Climate in Class

Daniel Kucerka, Markéta Majerova

Institute of Technology and Business in Ceské
Budé&jovice
Department of Field Didactics
Ceské Budéjovice, Czech Republic
kucerka@mail.vstecb.cz
majerova@mail.vstecb.cz

Abstract—The subject of this paper is the issue of
the social climate in a classroom. The paper in its first
part deals with the environment, atmosphere and so-
cial climate.

Another section is devoted to school climate, class
climate, the position of a teacher in the classroom and
learning climate.

In the last section the authors describe the ap-
proach to the exploring the climate and ways how it is
possible to measure the climate in a classroom.
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I. INTRODUCTION

Most school educational activities take place
in a classroom. Besides the family, it is the sec-
ond most important pupil's social environment.
School climate as well as climate in a class can
significantly affect the course of the entire educa-
tional process.

We think that the social climate in a classroom
needs to be continuously monitored. We are par-
ticularly interested in the fact how the climate is
perceived by pupils themselves. It is also impor-
tant to think about how we can change and im-
prove the class climate.

I1. ENVIRONMENT, SCHOOL AND CLASSROOM
CLIMATE

Basic education in the Czech Republic and the
Slovak Republic should fulfill the following tasks:

« children who enter it has to be taught the
prescribed curriculum,

educate them to become quality people,

« socialize them to allow them to enter to so-
cial life without any obstacles,

teach them how to learn to be able to edu-
cate themselves throughout their lives,

teach them independence, so that they can
gradually take responsibility for their lives
into their own hands
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A. Environment, atmosphere, social climate

The main technical terms in the issue of the cli-
mate of a school class are the terms environment,
atmosphere, social climate (of a school, teaching
staff class). Some authors use these terms as con-
ceptually neutral, without evaluating the content.

As an environment it is considered a variety
of factors, from the aspects of architecture (the
overall conception of a classrooms, furniture
placement, etc.) through hygiene aspects (qual-
ity of lighting, heating and ventilation) up to the
acoustic aspect ( the level of noise, sound reflec-
tion, etc.).

In the professional literature we can find an
overview of the various typologies of the envi-
ronment. Environment can be understood as the
sum of the factors in our environment that affect
us (Cabalova, 2011, p. 194). Types of environment
from the socio-pedagogical perspective accord-
ing to Cabalova (2011):

exogenous (outside) = environment

« endogenous (internal) = everything that
concerns a man ( genetic predisposition,
physical and mental disposition, etc.).

Atmosphere is a term that expresses the vari-
ability and a short duration. It is influenced by
the interactions and interrelations of all involved.
According to Mare§ (1998, p. 4), “the atmosphere
varies during the school day, or even one lesson.
Think of the atmosphere in the classroom before
the repeating lesson, during graduation written
works, after a big break, after a braw! of students,
while supplementation or informing that there
will not be the lesson of the difficult subject etc”

Experience of educators are as follows. If they
teach in the same classroom in the same day
twice, it seldom happens that the atmosphere is
nearly the same.

Social climate on the other hand designates
the long-term effects. Phenomena that are typi-
cal of the class for several months or years. This
is a complex of relations and processes of the
interactions between teachers and students. As
it is reported by Mares, the climate of a class is a
social-psychological variable that represents the
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enduring socio-emotional attunement, attitudes
and relationships. (In Prlcha, Walterovd, Mares,
2003, p. 100).

B. School and classroom climate

It can be stated that in the professional lit-
erature there were attempts for making various
taxonomies of the concept of climate. The first at-
tempts are represented by authors Tagiuri (1968)
and Anderson (1982). They distinguish four levels:
ecology, environment, social system and culture.

The social climate in a class can be divided
according to several aspects. Prokop (1996, pp.
37-38) provided two basic aspects of the climate
division:

1. According to the perceived atmosphere -
the interaction between a teacher and pupils

Warm and friendly climate - students in
such environment feel that the teacher is
favourably disposed to them and if neces-
sary he pays attention to them in his free
time.

Cold climate - teacher concentrates on sat-
isfying his own needs, pupil feels as only a
necessary means or even obstructing ele-
ment of the learning process.

2. According to the distribution of power in the
classroom

+ Authoritative climate — here are important
decisions taken by a teacher.

Democratic climate —here are important
the decisions taken by the whole team.

« Hostile autocratic climate.
Laissez-faire climate.

Educational communication is an essential
means of educational interaction between a
teacher and a student. We can generally say that
the method and the form of educational commu-
nication and interaction affects the motivation of
pupils. An angry teacher does not bring anything
positive to the communication climate in the
classroom.

C. The position of a teacher

According to Gavora (2005) we can also talk
about certain eight characteristics of the interac-
tion of a teacher which are called the dimensions.
The original authors of this model are Wubbels,
Créton and Hoomayers (1987) from the Universi-
ty of Utrecht in the Netherlands. They published
their findings in specialized texts.

The various dimensions of an interaction style
(In Gavora, 2005, p. 46): The organizer of teaching
helps the pupils. The understanding teacher leads
the students to responsibility. Others are insecure,
unsatisfied, scolding and a strict teacher.
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1. TEACHING CLIMATE

When implementing the lesson it is not only
important what the teacher does, but equally
important is the way how he does it. A teacher
significantly evokes the atmosphere (of differ-
ent types) immediately after his coming in class.
A perceptive pupil knows his eventual bored or
tired appearance.

A teacher in order to induce a positive climate
therefore should always have in mind that a pupil
should perceive his behavior as a certain, relaxed
and purposeful behaviour. A nervous teacher
transfers his nervousness into the pupil. And so
the total teaching climate suffers. The ability to
pass on pupils the interestin the subjectis anim-
portant aspect of the teacher s performing.

The teacher itself should consider other al-
ternatives of solving specific tasks going beyond
the school. To achieve this goal the activities as
“listen, make notes ... etc. will not help him very
much. Thus organized instruction can have the
adverse impact on the overall climate of teaching.
The pupil can eitherresign, he will have a negative
experience, he can create the negative attitude
toward the subject, etc.. The educational climate
will be negative for him.

A. Research methods

When examining the issue of the social class
environment we can deal with the research prob-
lem: How does a student perceive the social cli-
mate in the class? Does he perceive it as well as
his teacher? Are there are the significant differ-
ences in perceptions of the climate for pupils of
different classes? How the social climate in the
classrooms is perceived by teachers?

In determining the climate in the classroom
we can use the following methods:

Observation is a planned and targeted
monitoring of the educational reality. It is
one of the basic techniques for monitoring
the pedagogical phenomena and plays an
importantrolein the field of scientific meth-
ods in both quantitative and qualitative re-
search. It provides a single point of contact
with the educational reality. The disadvan-
tage is time-consuming when evaluating
the data and also the fact that the presence
the researcher might ,disturb” the natural
processes

« Interview - itis aresearch method based on
communication and interaction between a
respondent and a researcher. It is divided
into structured, unstructured and semi-
structured. Itis quite a good research tool to
investigate the climate in a classroom. For
the success of this method it is necessary
to think well in advance each stage of the
examination (interview preparation, course
of the interview, evaluation interview).

Social Climate in Class



V. CONCLUSION (1]

Class climate that prevails in the classroom has

a major impact on pupils’ motivation and their at-
titude towards learning. Climate in classes can
be manipulated. However, it can not be affected
equally in all its components, it can not be done
quickly and without the cooperation of all partici-
pants involved. It is a long-term issue.

The creating of a purposeful climate task ori-

ented will largely contribute to successful learn-
ing. It is important to ensure the most efficient
use of the learning time, ie. start the lesson timely
and quickly, carefully monitor the progress of pu-
pils and pay attention to the organization of the
lesson. All this will ensure the smooth progress of
teaching and keep students active.

The orderin a classroom largely contributes to

the climate in a class, that's why it is necessary to
impress the sense of order to pupils' mind. The cli-
mate in classes can not be underestimated in any
case. Itis very suitable to evaluate periodically the
climate in a classroom and derive the appropriate
measures from the data obtained.
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Abstract— Initsintroductory part, the paper gives
a general delimitation of situation and trends in con-
tinuing vocational education in the Czech Republic,
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I. INTRODUCTION

In the European context, adult education is de-
fined as "everything described as basic and con-
tinuing education and assisted learning for youth
and adults, formal, non-formal or informal. This
all-inclusive term therefore covers anything not
counting as school oruniversity education orinitial
vocation training for young people or adults” [1]. In
order to strengthen this segment of lifelong learn-
ing, attention needs to be paid not only to various
types of educational activities, but also to all of its
components. These include civic education (or ed-
ucation towards active citizenship), interest-based
(or hobby) education, and continuing vocational
education and training. At this point, it needs to
be stated that this division of adult education is
based on Czech tradition and does not have a le-
gal or factual support in official documents or in
the Czech educational policy, not to speak of the
common European educational framework. The
only exception is, of course, the definition of life-
long learning as “all learning activity undertaken
throughout life, with the aim of improving know!-
edge, skills and competencies within a personal,
civic, social and/or employment-related perspec-
tive” [2].

This paper further examines primarily the area
of continuing vocational education and training.
This is also the area receiving the greatest atten-
tion in EU documents [3], as well as in the theory
and practice of adult education in the Czech Re-
public [4].

Il. CURRENT SITUATION AND TRENDS IN
CONTINUING VOCATIONAL EDUCATION AND
TRAINING IN THE CZECH REPUBLIC

One could also state that in the Czech Repub-
lic,adult education is becoming synonymous with
continuing education and training. The author of
this text is lead to this statement at least for the
following reasons:

With literacy rate of 99%, the Czech Republic
ranks among countries with a very low proportion
of illiterate adults [5]. Admittedly, this informa-
tion does not encompass secondary, functional
or other types of illiteracy, which in reality compli-
cate the employability and social status of such
adults in the current state of social development.
Nevertheless, this figure can be seen as one pos-
sible explanation, why in Czech conditions, con-
tinuing education is virtually synonymous with
adult education.

The most fundamental argument to support
the claim that even continuing vocational edu-
cation and training in the Czech Republic can be
seen as virtually synonymous with continuing
education or adult education is the fact that so far
the only legal framework addressing the area of
lifelong education, Act. No. 179/2006 Coll., on the
verification and recognition of results of continu-
ing education, came to being as a result of an EU
initiative to create within Member States such na-
tional systems of qualifications that would allow
recognition of qualifications obtained in various
types of education and their international com-
parisons. Although by its name the Act addresses
continuing education as awhole, in fact, by its con-
nection with the qualifications framework it deals
only with continuing vocational education and
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training [6]. Also most other strategic documents
devoted at the national level to continuing edu-
cation deal in fact predominantly with continuing
vocational education which leads to a dispropor-
tionate development of different components of
adult education in the Czech Republic. This stems
not only from the fact that the other components
of adult education (civic and hobby education) do
not receive such attention from public authorities.
It appears that in the Czech Republic continuing
education is more important for persons oriented
on performance which is traditionally linked with
work [7].

While vocational training is guaranteed by the
Ministry of Education, Youth and Sports within
the system of formal education, the organisa-
tion and focus of continuing vocational educa-
tion and training is still fragmented into several
relatively independent categories. Firms and
NGOs are among the most important providers of
continuing vocational education and training. In
accordance with the labour law of the Czech Re-
public, they provide opportunities for training of
new employees, and maintain and develop em-
ployees’ qualification [8]. Continuing vocational
education and training is provided in the Czech
Republic also by labour bureaus (in terms of re-
training programmes), private education agen-
cies, professional associations and universities.
The costs of such education are paid by employ-
ers, but with some exceptions the participation
in itis not compulsory. The obligation to carry on
learning applies to very few professions - one of
such are teachers (more generally teaching staff
of schools and school facilities) [9]. Forms and
methods of providing continuing vocational edu-
cation and training, of its validation and evalua-
tion vary greatly.

In recent years, voluntary participation in con-
tinuing vocational education and training has
been slightly increasing in the Czech Republic
in connection with socio-economic changes. An
important and relatively well functioning part of
continuing vocational education in the Czech Re-
public is employees education and development.
As aminimum this involves the so-called statutory
education (mainly occupational safety and health
protection and specific exams done by law), the
employer's obligation to provide education (train-
ing) to graduates and to foster the development
of human capital of the organisation.

An international comparative survey carried
out by Eurostat found out that as many as 72%
of employing organisations in the Czech Repub-
lic educate their employees systematically be-
yond and above the obligations stipulated by law.
The figure thus shows an above-average share
of organisations training their employees in the
Czech Republic (the average for EU-25 was 60% in
the period observed), but the Czech Republic still
lags behind 7 countries of EU-27.In 4 of these, the
share of employing organisations training their

employees exceeded 80%; in the UK it is even
90% [10].

According to a survey by the National Training
Fund, even higher rate of opportunities to learn
(86%) exists in the so-called innovative organisa-
tions, i.e. those that have a strategic approach to
the development of their employees’ potential
[11]. The survey does not specify particular types
of educational activities. However, based on au-
thor's experience, organisations with a strategic
approach to education and the development of
their employees tend to choose individualised
forms and methods of education depending on
the importance of the employee (based on an as-
sessment of his/her work performance and devel-
opment potential) and the importance of his/her
position for the organisation. Typical education
activities include tailor-made training courses in
special skills, individual or group coaching, men-
toring, participation in projects or shadowing. For
groups of employees with high performance in
important positions, the activities include also
those connected with the prevention of the burn-
out syndrome, optimisation of work-life balance.

A discussion is under way in particular among
education professionals as to whether continu-
ing vocational education and training should not
be supported more in legislation, regulated and
mandatory for a greater range of professions. The
positives presented for this approach include es-
pecially maintenance of employees’ qualification
and employability, assurance of their competence
and better service for the public. The major nega-
tives include absence of a system of continuing
vocational education and training in the Czech
Republic, non-existence of financial or other sup-
port from public administration and a risk that
such “decreed” education would become merely
formal.

The main risks of maintaining the status quo
in the whole segment of continuing education in-
clude a deteriorating socio-economic situation of
individuals as well as worsening prospects for the
national and EU economy; declining investments
into continuing education, including lack of ca-
pacity or will to invest own finance into it; miss-
ing quality standards and also lack of effective-
ness of the continuing vocational education and
training. It is also alarming that some groups of
adult learners are being marginalised, primarily
because of their age or low existing level of their
competences [12]. This is important primarily for
continuing vocational education as retirement
age is being raised also in the Czech Republic and
it will be necessary to develop appropriate voca-
tional training programmes for senior citizens in
general and/or for senior (superior) professionals,
including "senior” teachers and headmasters.
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[11. SITUATION IN THE EDUCATIONAL SECTOR
- COMPULSORY CONTINUING VOCATIONAL
EDUCATION AND PROFESSIONAL DEVELOPMENT
OF PEDAGOGICAL STAFF

In the Czech Republic, the requirements con-
cerning the education of pedagogical staff and
continuing vocational education of pedagogical
staff are laid down by Act No. 563/2004 Coll. on
pedagogical staff [9]. Hence, pedagogical staff are
one of a few professional groups for which adult
education is not only an option, but also an obli-
gation. They also belong to not so few groups of
adults of productive age which take partin formal
education at universities. According to a com-
parative survey on adult education in the Czech
Republic in a European context, almost 4% of
adults aged 25-64 years take part in formal edu-
cation in the Czech Republic. In most cases they
are younger than 40 years and the share of adults
in total population undergoing formal education
has been slightly, but continuously growing [13].

The following are usually considered as gen-
eral preconditions to ensure the effectiveness
of employees education from the perspective of
a work organisation: application of a strategic ap-
proach to education; setting the objectives for
employees education and development in the
upcoming period already in the phase of educa-
tion planning; securing the desirable effects of
education through effective education expendi-
ture and suitable education means; continuous
monitoring; evaluation of the level of desirable
agreement between plans and effects/achieved
education goals [14].

From the perspective of educational organisa-
tions, the objective of employees education and
development is to achieve such a level of profes-
sional and personal development which will not
only remove negative differences in current and
desirable profile of competencies, but which will
primarily enable the educational organisation to
achieve its fundamental goal. The goal is a verifi-
able development of key competences of pupils
and students or a transformative development of
competences of adult participants in education.
In summary this means that within educational
organisations there should be transformative de-
velopment of such competences which will lead
on the one hand to improved work performance
of pedagogical staff and on the other hand to
achieving the desirable level of outcomes or edu-
cational objectives in individual types and levels
of schools and other educational organisations
and ultimately to the advancement of education
at the level of the whole society [15].

Besides the perspective of educational organi-
sation, it is of course desirable to know also the
objectives of the actual participants in continuing
education — in this case pedagogical staff taking
part in formal as well as continuing education at
universities. The objectives/goals and expected

outcomes/effects of continuing education from
the viewpoints of pedagogical staff were investi-
gated by the author of this paper in March 2016.
The target group was constituted by 34 employ-
ees of different types of educational organisa-
tions (from the segments of secondary educa-
tion, interest education and continuing vocational
training of adults), participants in formal bachelor
degree education specialising in pedagogy at
the Masaryk Institute of Advanced Studies of the
Czech Technical University.

The variant of moderation gallery was used
within a seminar which focused on the types of
education objectives in the context of lifelong
learning. The basic themes were constituted by
the objectives with which the participants en-
tered the given types of continuing professional
education and their expectations concerning the
effects of this education. The results presented
here summarise the work of originally eight- or
nine-member sub-groups to which the partici-
pants were divided so that different ages and
genders, as well as different types of schools and
school facilities were represented in each sub-

group.

IV. RESULTS OF THE SURVEY

The informants divided the objectives of con-
tinuing education to a work and non-work do-
main and grouped them to the following clusters
(in the work domain not hierarchically, but nev-
ertheless in an explicitly mentioned link with the
Maslow's hierarchy of needs, the most known to
them; after hyphens there are only the most fre-
quent examples of specific objectives on which
the participants in the group work agreed as the
most typical ones):

Work domain: 1. Security — keeping the job, to
be a match for others, keeping back doors, money
(secured through work); 2. (Self)confirmation — to
be a match for others at work, to be better than
others at work; 3. Status — to gain better status;
4. Recognition — to obtain certificate/degree, to
be a respected expert; 5. Development — profes-
sional: to widen knowledge/to gain more knowl-
edge (to learn something new), to develop skills,
to acquire new skills, to be a better teacher.

Non-work domain: 1. Self-perception — to in-
crease self-confidence, to catch up with others,
to learn better oneself, to be more satisfied with
oneself, feeling of insufficiency; 2. Interest — to
liven up one’s life (change), education as a hobby,
internal satisfaction, money (for hobbies); 3. Fam-
ily — to surprise family, to be a good example to
children; 4. Social relations outside of family — to
meet new people; 5. Lifestyle — positive change of
lifestyle; 6. Living standard — higher.., social status
and influence on events in the society; 7. Devel-
opment — personal: to train ones brain (,to pre-
vent atrophy"), self-development, to gain general
knowledge, thirst for knowledge.
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Itis obvious that the declared objectives of ed-
ucation can be designated also as desirable out-
comes of education. The participants of the semi-
nar mentioned as expectable positive effects of
education also the effects for themselves from
the part of the organisation (,better conditions
for further education” and ,better working con-
ditions”) and for the organisation they work for
(,better chances of graduates to find job", ,better
results of school-leaving exams, and ,increased
prestige of the organisation” and ,increased in-
terest of prospective students”). The aforemen-
tioned effects of continuing professional educa-
tion can be thus divided into two areas which are
focused on: 1. further employment of the gradu-
ates of continuing education, 2. better functioning
of the educational organisation and better pros-
pects of its graduates.

V. CONCLUSION

Staff education and development belong tra-
ditionally to monitored personnel and manage-
rial activities in all types of work organisations.
The application of a systematic and strategic
approach to the development of employees is
considered by experts as a contribution to and
even as a precondition for effective and success-
ful functioning of an organisation. For theoretical
as well as practical development of continuing
education of pedagogical staff, it is necessary to
further look into the strategy of continuing educa-
tion and the creation of learning opportunities for
the staff of educational organisations, and the de-
velopment of strategic human resource manage-
ment as one of the key competences of managers
of educational organisations. As follows from the
aforementioned survey, for the pedagogical staff
themselves their continuing education is impor-
tant from the perspective of their professional
and personal/family interests, as well as from the
perspective of the organisations for which they
work. The interconnection of the perspective of an
organisation with that of its employees creates an
important strategic axis for continuing education
of pedagogical staff.
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Abstract— In an increasingly globalised world
of international business and intercultural dialogue,
courses taught in higher education institutions are
facing challenges such as changing intercultural com-
munication needs of the global job market, the de-
mand for internationalization, or the need to use and
integrate new ICT, and enhance electronic literacy.
Although the need for the acquisition of intercultural
communication skills is clearly stated in the EU lan-
guage policy, this concept is wide, leading to multiple
interpretations and solutions for university courses
across European higher education institutions. This
paper discusses an ongoing two-year international
project developed by four universities based in the
Czech Republic, Hungary, Portugal, and Spain in order
to illustrate new trends in language and intercultural
education which reflect the changing requirements of
the globalized labour market.
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I. INTRODUCTION

The paper addresses theoretical and practical
questions connected with the changing goals and
approaches in higher education (HE), focusing on
the role of language and intercultural learning
and teaching in globalizing economies in which
the interconnectedness of people of diverging
backgrounds is rapidly increasing. Building on the
concept of international and intercultural com-
munication and English as a lingua franca, taking
into account the human capacity to innovate, and
the desire to grow to better the performance and
achieve qualitatively higher goals, the discussion
assesses the rationale behind the intercultural
language competence acquisition, considers its
challenges and opportunities in the field of inter-
national project cooperation, and demonstrates
shifts in language teaching approaches in higher
education.

[I. THEORETICAL BACKGROUND

As the process of globalization, increased mo-
bility, and technological development shape the
ways of living, working, and communicating in

Towards Competitive Innovation in Higher Education

the 21st century, the use of English as a world lan-
guage in international communication has been
gaining on recognition and fundamental impor-
tance, which brings along new concepts of Eng-
lish itself and some other languages as lingua
francas (ELF). This trend is pointed out by theo-
rists, such as Jenkins, who in their studies system-
atically theorise ELF as ,a contact language used
among people who do not share a first language”
[1]. From an ELF perspective, we all need to make
adjustments to our local English variety when we
take partin lingua franca English communication.
ELF is thus a question, not of orientation to the
norms of a particular group of English speakers,
but of mutual negotiation involving efforts and
adjustments from all parties [2].

There have been various in-depth descriptions
of features of ELF in contrast to English as a native
language including lexical and grammatical sys-
tems as in the use of articles, inserting redundant
prepositions, confusing relative pronouns, mis-
using idiomatic language, and others [3]. These
descriptions relate to linguistics, applied linguis-
tics, but also sociolinguistics as well as cultural
and intercultural studies. They also outline some
research and pedagogical questions as there
is an urgent need for ,a secure theoretical and
descriptive base” [1, 4]. Researchers in this field
typify and categorize ELF features [1, 2, 4, 5] and
point out that "it has proved particularly benefi-
cial to consider the various theoretical accounts
of globalization when dealing with this matter”
[2]. Interestingly, a number of scientific insights
in cross-cultural encounters in the international
context see the standards of ELF too complex or
controversial. McKay [6] investigates this prob-
lem from the perspective of intelligibility. Using
the term '‘international language’, she defends
English as an international language (EIL) which
is taught to a global community and notes that
such designis “no longer linked to a single culture
or nation but serves both global and local needs
as a language of wider communication” [6]. On
the other hand, when rethinking the goals and
approaches, she concludes “that the concept of
thinking globally but acting locally is highly rel-
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evant to the teaching of EIL". Relevantly to this, she
stresses pluralistic, intercultural approach which
recognizes the importance of local educators and
learning styles. Yet, there are perspicuous geo-
graphical, socio-political and economic reasons
including the recent migration patterns, and the
propensity of multinational companies to expand
which strengthen the worldwide spread of Eng-
lish. It is worth reminding ourselves at this point
that McKay [6] reflects a few objections which
touch the negative aspects that may slow or hin-
der the English language spread in the future. As
part of the debate, these may include political
frameworks, ideological misconceptions of native
speakers, and dislikes of non-native accents and
critical attitudes of non-native speakers them-
selves.

1. INNOVATION

Given the unprecedented changes on such
a complete and global scale, it is simplistic to
believe that using the ever same practices and
tools will enable the speakers of ELF to maintain
pace with the changes and sustain radically dif-
ferent society, workforce and marketplace. To put
the matter in simple terms, we need to innovate
to stay relevant and be able to evolve and meet
the changing requirements of the employers and
the globalizing job market. Innovation is the en-
gine of growth and the progression of human
well-being. Additionally, it brings a competitive
advantage and feeds human curiosity. There are
many definitions that combine factors such as
having a new idea, executing a new idea, adding
a new value to the company, and moving forward.
Dyer describes these factors in terms of ‘innova-
tor's DNA" and gives five basic skills that distin-
guish the most innovative people in business
from the others. These qualities are associating,
questioning, observing, networking and experi-
menting [7]. He points out that these qualities - if
we are not born with them - can be developed
and cultivated. Therefore, it is misleading to pre-
sume that innovations are reserved for geniuses.
Drucker speaks of “knowledge workers” who sub-
stantially contribute to innovations not only in the
field of technology but also includes profession-
als such as lawyers, teachers, and researchers of
all kinds [8]. For the purpose of this article we see
innovation in education as a collaborative pro-
cess which uses capabilities of teams, in which
team members address a specific challenge and
contribute to implementing new ideas in order to
bring a relative advantage to both the institution
and the specified target group while taking into
account practical matters of implementation.

IV. CHALLENGES AND NEEDS OF HIGHER
EDUCATION TODAY

Over centuries, education has always strived
to react to the emergence of new social and geo-

88 |

political trends. Therefore, it is not only the world
of business but also higher education institutions
that must adapt to the new conditions the chang-
ing international developments have brought. In-
novations have become more of a rule than an
exception and as such are embedded in many
HE strategic documents on European, national,
and local levels [9, 10, 11, 12]. Shalberg points
out that in effort to promote competitiveness of
their graduates, educating institutions must react
flexibly and creatively to the changing needs of
the global labour market [13]. According to Car-
noy, globalization has accelerated international
dialogue in business [14] as well as in educa-
tion. Subsequently, these changes have brought
a greater need for intercultural communicative
competence (ICC) [15, 16, 9]. Communication
barriers, cultural stereotypes, prejudice, failures
in conflict identification and resolution, and lan-
guage deficiency which compounds the lack of
skills to interact successfully are among the iden-
tified multiple challenges [9, 10] of HE. Other sig-
nificant factors include the need to use and inte-
grate new ICT in HE methodologies and enhance
electronic literacy [9, 10].

More and more employers value intercultural
skills as highly as formal qualifications [17]. Most
of the 367 large employers in 9 countries inter-
viewed in the global research [17] carried out un-
der the supervision of The British Council confirm
that education providers do not develop intercul-
tural skills in students sufficiently before they en-
ter the job market. Needs analysis summarized in
the transnational report [18] of the ICCAGE project
[19] and carried out among 28 multicultural cor-
porations in four European countries, the Czech
Republic, Hungary, Portugal, and Spain, showed
that 58% of respondents claim that graduates
lack sufficient intercultural competence. However,
63% of the responding employers do not pro-
vide intercultural training for new employees. The
need for intercultural training was also reflected
in a needs analysis among students of the four
universities in the above mentioned countries
[18]. The results showed that 61% of students
have never been trained in intercultural commu-
nicative competence, and only 36% realise they
lack opportunities in HE to develop intercultural
skills. Another research set out to examine the re-
lationship between participation in cultural activi-
ties and people's propensity to do business with
the UK [20] presents “a powerful challenge to the
myth that business and culture are mutually ex-
clusive or, even worse, in competition or conflict.
Instead, it shows how complementary the two
are and why together they are a critical part of the
UK's success” [20].

In the Czech Republic, the relevant national
policies and strategies have been summed up
in The National Programme for the Development
of Education [11]. In its strategic documents for
2016-2020 [12, 21], The Czech Technical Univer-
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sity (CTU) systematically emphasizes internation-
alization, in particular the dire need to increase
student and teacher mobility, the quality of edu-
cation which requires focus not only on technical
skills and knowledge but also on improving stu-
dents’ access to job market via soft skill acquisi-
tion that allows them to face the challenges in-
troduced by the changing social, intercultural and
demographic landscapes and finally, the devel-
opment of language skills in students as well as
employees.

Some new trends and directions in this area of-
fer opportunities for universities to support their
internationalization policy by ‘globalizing their
curriculum’ [22, 23]. They engage students in an
online dialogue with partners in other countries
as they build on Internet communication tools
and online intercultural exchange [22, 23], most
recently called telecollaboration. Byram intro-
duced another value that makes the globalizing
job market more accessible through developing
an intercultural sensitivity which allows to interact
more effectively with others, to accept other per-
ceptions of the world, "to mediate between dif-
ferent perspectives, and to be conscious of their
evaluations of difference” [24].

V. CASE STUDY

An example of international cooperation for
innovation and the exchange of good practices
in the field of intercultural communication is the
project “Intercultural Communication - Advantage
for Global Employability” (ICCAGE, 2015-2017) [19]
aimed at developing transversal skills, in partic-
ular the intercultural communicative language
competence through the integration of an infor-
mation communication and technology platform.
The project adopts the definition of intercultural
competence as described by the Council of Eu-
rope [25], that is as a combination of attitudes,
knowledge, understanding, and skills applied
through action which enables individuals to un-
derstand themselves and others in a context of
diversity, and to interact and communicate with
those who are perceived to have different cultural
affiliations from their own [19, 25]. Implementing
a number of innovative teaching approaches us-
ing ICT and telecollaboration, both as means and
tools of the virtual international university project
team-work in the field of ICC and language teach-
ing and learning, such approach enables to vary
the curricula and enrich the traditional in-class
methods focusing on elements which have often
been held back in foreign language acquisition.
In practical international communication, this
means slow shifting in the direction of avoiding
conflict, minimizing misunderstanding, check-
ing comprehension, and responding in adequate
ways. Needless to stress here that knowledge,
implicit or explicit, cannot be omitted. Further, the
project aims at developing the mutual percep-
tion of intercultural aspects, and finally, it is gen-
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erally developed with English as a lingua franca.
The selected topics include setting up a business
abroad, working in international teams, mediat-
ing between cultures, dealing with space and
time and collaborating online. The task-based ap-
proach uses three main categories of tasks, such
as information exchange, comparison and critical
analysis, and collaboration and product creation.
Examples of these tasks are providing informa-
tion, comparing products from both cultures, and
a joint production of texts, presentations and/or
audiovisual materials. Also, the project created
a pool of experts at the four partner HE institu-
tions who share ICC best practice and are able
to train other colleagues in ICC skills. In-service
support for university educators in the ICC area,
which could either be approached through lan-
guage courses or transversally in the curricula,
may prove helpful in overcoming barriers in local
contexts of cultural and linguistic homogenisa-
tion in European countries such as Hungary and
the Czech Republic, and in implementing strate-
gies to motivate teachers and students to go be-
yond their own cultural comfort zone.

VI. SUMMARY

Incorporating ICC into the HE curricula can be
perceived as a relevant contribution towards in-
creasing student mobility and assisting effective
integration of university graduates into the global
labour market. The concepts of a lingua franca as
well as ICC both represent innovative approaches
in the field of language teaching and their suc-
cessful implementation contributes to conquer-
ing linguistic and cultural barriers. As the experi-
ence acquired during the discussed case study
reveals, the integration of elements of ICC-based
tuitioninto the HE language education necessarily
goes hand in hand with the successful implemen-
tation of relatively new ICT tools (ICT-aided tele-
collaboration, virtual teams) and methodologies
that promote virtual mobility of students and/or
whole student teams, and lead towards estab-
lishing more effective and dynamic learning envi-
ronments that combine features of e-learning as
well as of more traditional in-class education. The
dissemination of best practice in the field of in-
tegrating ICC into HE education should therefore
rely on a detailed needs analysis of all involved
international partners, careful study of existing
learning environments, and the ability to respond
dynamically to the changes in both relevant the-
oretical/methodological standpoints and chal-
lenges imposed by business practice.
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Abstract— In this paper we present online remote
laboratory where we discus and demonstrate different
approaches to solving the experiment exercise. For
this purpose, we designed and built own remote labo-
ratory with experiment: “Measurement of volt-am-
pere characteristics of LED diodes and determination
of approximate Planck constant” technically based
on experimental board k8055 and AJAX technology.
This experiment can be evaluated by “classic” way via
a web control such as buttons, radio boxes, webcam
etc. Besides this, we present different, more complex,
approach to experiment solving including creation of
control system for the experiment at software level.
This type of task is suitable for technical and ICT high
school and university students who could design and
construct own devices or experiments in future.

Keywords— online remote laboratory, experiment

I. INTRODUCTION

The importance of online remote laboratories
increases with integrating of ICT into the educa-
tional process where remote labs can serve such
as demonstration aid in the lecture; extension of
laboratory exercises; or homework. The main fo-
cusing of remote labs is on physics and other na-
ture sciences, but, also, application of remote labs
is suitable for ICT and electrical engineering [1].

This experiment measure volt-ampere (VA)
characteristic of LED diodes where the current
flow can be described by [2]

I=lseq(VF-RsIF)/(nkBT),

where Is is saturation current, g is magnitude
of electron charge, VF and IF is voltage and cur-
rent in the electrical circuit, Rs is resistance in se-
ries with diode, n is diode ideality factor, and kB
and T is Boltzmann's constant and the junction
temperature, respectively. By measurement of
current and voltage on the diode we can yield the
VA characteristics of diode as shown in Fig. 1.

Michal Krelina
Czech Technical University in Prague
Faculty of Nuclear Sciences and Physical
Engineering
Deptartment of Physics
Prague, Czech Republic
michal krelina@cvut.cz

@

VSO,

ILeD ULeo

—
)

()

Fig. 1. Schematic of measurement of the current-voltage
characteristics.

Then we can compute Planck constant from
the knowledge of electron behaviour in semicon-
ductors. In LED diodes the electron which moves
from the conduction band to the valence band,
emits a photon with energy EZEg where Eg is the
width of the band gap. The energy of the emitted
photon is

E=hv=hcA,

where his the Planck constant, c is the speed of
light and v and A is frequency and wave length of
the emitted photon, respectively.

From VA characteristics we can determine the
threshold voltage UT when LED emit photon and
compute the minimal energy to overcome the
band gap

Eg=UTe,
and calculate the Planck constant
h=eUTAc.

II. TECHNICAL DESIGN AND IMPLEMENTATION

The measurement of VA characteristics of LED
diodes means to measure voltage and current at
different input voltage. Then, from VA characteris-
tics we can determine LED diode threshold volt-
age important for calculation of Planck constant.
There are seven LED diodes in visible light range
(red, blue, green, yellow, purple, blue-green and
orange) and one UV LED diode.
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Hardware solution of the experiment is based
on experimental USB board k8055 which per-
forms functions of voltmeter, ammeter (indirectly)
and regulated voltage sources. The board k8055
includes 8 digital outputs (used for selection of
LED diode), 2 analog output 0-5 V (one of them
is used such as regulated voltage source), 2 ana-
log inputs (used for measuring the voltages) and
5 digital inputs (not used in this experiment). The
current in circuit is calculated indirectly on the
basis of knowledge of voltage drop across the
known resistor. Concrete the circuit diagram is
shown in Figure 2.

=0 ST

KRR AR - ™

e e - L ¥ _u

R | b 1 . _r:

- 5 il - ¥
l . * 1 = en
gl . = E"_-\. | i
& L
5, pon ~ TS sl ] A

S | ._: “U = | b

e | —— i = b

e O | gt %‘_ 4 r-r--j.:'
L CLR | i T - . .-L r-
W ] oL & %
- R | % . _| I_l—""_'_
AN | e =} - P
. e --' # - i
cE w7 - P& Loat

i
!
]

-
e

Fig. 2. The electrical circuit diagram of the experiment.

Server-side software solution is based on the
Apache, PHP and Linux library for k8055 which is
called directly from PHP. The user controls the ex-
periment through internet browser through the
web with AJAX technology and Python online in-
terpreter Skulpt.

1. DIFFERENT WAYS OF EXPERIMENT SOLVING

As we mentioned above, user can solve this ex-
periment in two ways. First way (Task 1) use stan-
dard techniques for online remote labs where the
user has controls such as buttons, radio boxes,
webcam view etc. In this case, the user can con-
centrate on physic; and he can easily understand
its principles. There, it is important for the user to
know what he do and why. In our laboratory user
can control voltage in circuit, change LED diodes,
read the current on the diode and he can see LEDs
through the webcam.

Second way (Task 2) is more complex and
more instrumentally oriented. Here, the user, next
to physics, must deal with the actual experimen-
tal controlling. It is means to understand the wir-
ing diagram, became familiar with experimental
board k8055 — what is logic of the board, how
work A/D and D/A converters, how to control the
board etc. Last but not least, the user must learn
the basics of the Python programming language.

For this purpose, we created online environ-
ment where the user has an online Python in-
terpreter Skulpt with simply example program,
view to the experiment through the webcam and
manuals, shown in Fig. 3. This online environment

allows to users create control program which
automatically measure the VA characteristics of
LEDs and even if the user is qualified, he can write
program which calculate the Planck constant and
statistics.
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Fig.3. Online environment for experiment controlling
through own program.

IV. DISCUSSION AND CONCLUSION

In this work we present new approach to on-
line remote laboratories focused on advanced
engineering and science skills suitable for ad-
vanced students of technical secondary schools
and students of technical universities. This new
approach is based on two types of tasks. The first
type of tasks is introduction to the topic, physics
and basic methodology of measurement where
the standard techniques of online remote labs
are used. The second type of tasks builds on the
previous type where users acquired basic knowl-
edge and leads to a wider understanding of ex-
periment mainly on the engineering level and is
finished by creation of own program for experi-
ment control at software level.

For demonstration of this new method we built
our online remote laboratory with experiment on
measurement of volt-ampere characteristics of
LED diodes and determination of approximate
Planck constant. The hardware part of this experi-
ment is based on the experimental board k8055
and software part is based on AJAX technology
and Python online interpreter Skulpt in which user
can write own code to control the experiment. At
present, we test this remote online laboratory
as part of Special Practicum 2 at Department of
Physics, FNSPE, CTU in Prague.

We believe that this new approach can expand
the possibilities of applying of remote online lab-
oratories in education that reduces one of remote
labs disadvantage - the inability to touch and feel
the experiment.
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I. INTRODUCTION

This text reflects the results of the research
project by TACR TBO30MMROO03 Vyzkum vhodnych
néstrojd ke zvySovani stavebni kultury (Research
of the Appropriate Tools of Building Culture), con-
cludedin june 2016.

The project aimed to help realize positive
changes in tuition regarding the building culture
and urbanism in schools of all levels, through
changes to the Framework Education Programme.
The intention wasn't only to affect the training of
experts and officials, but mainly the education of
future general public, educating existing and on-
coming city users. Within its scope, the project
simultaneously addresses the problems which
have been framed by document Analyza stavebni
kultury v CR (The Analysis of Building Culture in
Czech Republic). The results of the project should
have underlying impact on quality of participatory
planning and management of settlements.

The project was realized by research team
composed of experts from SUT in Bratislava, CTU
in Prague, Brno University of Technology, TBU in
Zlinand TU of Liberec, implementer and coordina-
tor of the project was BEZK, that operates for over
20 years in the field of enviromental education,
counseling and journalism.

Il. THE LACK OF AWARENESS OF THE ISSUE
OF BUILDING CULTURE AND IMPACTS ON
PARTICIPATORY PLANNING AND MANAGEMENT OF
SETTLEMENTS

The lack of education in building culture,
therefore in field of architecture, urbanism, spa-
tial planning, design, garden architecture, green
infrastructure, sustainable development of settle-
ments etc. has a negative impact in several areas
and has implications on relatively wide range of
settlement functioning. Lack of knowledge lim-
its the ability to implement concepts of so called
smart cities, it manifests in insufficient and inef-
fective participation level among stakeholders
in the approval and implementation of develop-
ment projects and building physical public space,
prevents acceptance of foreign know-how, nega-
tively manifests on ability to perceive interdisci-
plinary the issues of construction and sustainabil-

The Issue of Building Culture in Education

ity of settlements. All this despite that the level
of physical environment of towns and munici-
palities, their economic, social and environmen-
tal sustainability unambiguously determine their
competitiveness and quality of life within them.

Building culture as a term primarily refers to
aesthetic quality of buildings and public space,
their energetic and environmental sustainability,
vitality, integration into the territory and into the
environmental context, spatial arrangement of
settlements and so on. Today, however, all that
is subject to natural or even forced participation
and consensus of all participants on building,
management and usage of buildings and public
space.

Public participation in the planning and man-
agement of municipalities, towns and larger re-
gional units is, namely, one of the basic assump-
tions of functional, city-forming and of course
democratic self- government and it particularly
determines the economic and social sustainabil-
ity of settlements, the quality of life within them,
affects the competitiveness, the influx of invest-
ment and transformation processes such as im-
plementation of concepts of smart cities.

Participation provides public feedback to in-
vestment intentions, conceptual documents and
so on. It is important that it is not derrived solely
on the platform of narrower (mandatory) lagisla-
tive framework or to be seen as so called neces-
sary evil. Conversely, a well implemented partici-
patory activities may have a positive impact on
populations' belonging to the place they live in,
on profilation of the identity of location, commu-
nity development, quality of social bonds etc.

Participation, however, is often hindered by the
limits of knowledge of both general and profes-
sional public. It is, however, even more limited
by sectoral perception of the issue. To overcome
this barrier should also help the project Vyzkum
vhodnych néstroji stavebni kultury (Research of
the Appropriate Tools of Building Culture). Abil-
ity to participatory planning and management
of settlements is limited, among other things, by
knowledge deficit of aspects of building culture.
The low level of knowledge about the function-
ing of the settlements is the reason of tensions
between stakeholders, usually self-government,
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civil public and developers / investors in planning
and management of settlements and regions.
The Project of Research of the Appropriate Tools
of Building Culture has ambition to improve and
streamline participation by raising awareness of
the settlement functioning and the aspects that
influence them.

Ability of participation should be strenghtened
from the lowest levels of education and it is nec-
essary to differentiate methodology itself and the
content, because the share of municipal manage-
mentin the broadest senseis also conditioned by
apropriate knowledge and skills to handle them
in a dialogue wit others. Target grops are primar-
ily municipalities, but also non-governmental
organizations and schools. Developed topic of
participation is then integral part of curriculum
with penetration to the issue of building culture.
Foreign examples, experiences and materials as
well as already prepared documents included in
updated information sources on informational
platform www.stavebnikultura.cz can be used in
teaching.

The concept of participation in the context of
building culture includes activities that involve
public in the preparation process, design and ad-
justment of public space incl. spatial and strate-
gic planning. It is based on city-forming principle
of sharing public space by all its users. Participa-
tion can have both consulting and decision-mak-
ing character. Participation itself then generates
broader social ties in an area to which it relates.
It can be implemented both institutionally and
spoutaneously, civilly (,from the bottom"). Stake-
holders involved are considered as equal partner
in decision-making process, as well as in prior
planning process.

Participation is traditionally, albeit in a narrow-
ersence,anchored in the legislative framework as
an element enabling codecision. Consulative di-
mension of participation, which makes feedback
on the proposed solutions and planned decisions
accessible, is seemed to be equally significant
(if planning and creation of settlements should
coherently reflect the needs of all groups of in-
terest). Participation should balance and take ac-
count of the possibilities of actors to get involved
in it, eliminate the efforts of its misusement to
particular interests to legitimize inappropriate
projects.

Within education, participation itself should
be associated with the subject matter of building
culture. It should be associated with the following
topics:

awareness of participation as a way to co-
decide on a place we are living in,

+ to link participation with planning process-
es and knowledge of the roles of its actors,

knowledge of the benefits that participa-
tion brings,
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+ awereness about the methodology of par-
ticipation, communication related to it, the
legislative framework,

+ effective implementation of participation,

+ to involve participation in planning meth-
ods and creation of settlements.

Target groups of these activities are:

. city creators (architects, planners, planning
institutions, management of municipal
government),

« investors,

wider professional public, professional as-
sociations, a non-government organiza-
tions,

« the public in the political sense, organized
and unorganized public, individuals,

groups of interes, businesses,
«  publicadministration.

Goals, opportunities and functions of partici-
pation in the field of building culture supported
by educational projects in this area:

+ usage of a broader knowledge base for
planning and decision-making,

strengthening social ties and cohesion,

« taking into account (often unknown) re-
quirements of actors of public space,

increase efficiency, quality and value of
projects,

+ linking local and professional know-how,
preventing conflicts among actors,

+ increasing the political legitimacy of invest-
ment projects and decisions,

strengthening the identity of location, de-
velopment of communal life,

+ improving dialogue between actors,

raising awareness of settlement function-
ing,

« informational phase (description of the
problem, solution proposals, reasoning,
benefits, etc.)

+ cooperative phase (solution proposals from
actors, opponency, implementation into
institutional plans, public involvement in
planning [eg. strategic] of settlements),

consulting,

« evaluation.

[11. EDUCATION IN AREA OF BUILDING CULTURE

Research of the Appropriate Tools of Building
Culture project, formulates in keeping with the re-
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quirements of the contracting authority (Ministry
of Regional Development CZ, Technology Agency
of the Czech Republic) formulates the necessary
extent of education for relevant target groups.
Among those are, notably:

« Pupilsofkindergardensand primaryschools
(through Framework Education Programs,
School Education Programs and Group Edu-
cation Programs, etc.)

«  Pupils of Grammar Schools, secondary tech-
nical schools and other secondary schools
(through Framework Education Programs,
School Education Programs).

« Students of higher education institutions
differentiated in 12 groups' of study pro-
grams/fields of study (through accredita-
tion of courses).

« Students of the Universities of the Third Age
(through syllabus)

+ Public administration, institutions that par-
ticipate in decisions affecting the quality of
the physical public space

+  Educationalists (through syllabuses of life-
long learning).

«  Experts (for example among Czech Cham-
ber of Certified Engineers and Technitians
Engaged in Construction, Czech Chamber
of Architects).

The projectresults are then precessed through
adjustments to Framework Education Programs
of kindergardens, secondary schools, syllabuses
for universities, U3A and lifelong learning, Sample
School Education Plans and modules, in some cas-
es to particular lectures?. This key part of the proj-
ect will concentrate on support of teaching top-
ics that were identified in the project and topics
arising from the implementation of Architectural
Policies and vuilding culture in Czech Republic
(consequently, building culture in different extent
focused on spatial planning, marketing and urban
economy, functioning of settlements and land-
scape, issues of sustainability of settlements and
regions etc.) and teaching of architects.

Research of implementation capacity of pri-
mary and secondary schools for this subject mat-
ter was also conducted. The project includes a
subsidy audit mapping the possibility of financ-
ing these activities, communication plan, partici-

1 Economic-management; Environmental; Geograph-
ic; Historical; Humanitarian; Pedagogical (bonded on specific
supervisory certificate); General pedagogical; Technical;
Creative technical; Creative arts; Art history; Uncategorized,
selected ad hoc

2 H — the results projected in legislative provisions
and rule of law, results projected in the non-legislative direc-
tives and regulations obligatory within the competence of
the relevant provider, results projected in approved strategic
and conceptual documents of VaVal of state or public admin-
istration organs.
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pation manual and especially open information
platform www.stavebnikultura.cz

IV. CONCLUSION

The quality of construction, the physical en-
vironment around us is a synthesis of qualified
demand on the client side (the builder, investor,
community) and the contractor side (architect,
construction companies), but also the quality of
spatial planning (2). It reflects the value system
of user, inhabitants, self-government and state
government. Higher knowledge of all aspects of
building culture leads to higher quality of settle-
ments and life within them, sustainability, com-
petitiveness and resilience and ability to with-
stand the economic, technological, social and
environmental changes.
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Abstract— This paper deals with the issue of poly-
technic education as a highly topical issue at the cur-
rent stage of the socio-economic transformation of
society. In the diachronic approach, paying attention
to the concept of education with regard to the current
and future development of society, i.e. the information
society, and knowledge society, this article focuses
of the transformation of the concept of polytechnic
education as a result of the industrialisation and digi-
talisation of society, the demands on the profession-
alization and intellectualization of the manufacturing
processes and so on. With regard to the problem of
social development in cyberspace, this study further
considers polytechnic and polymetic education in the
context of the application of digital technologies. This
article also deals with the issues of supporting the
development of a positive relationship to technol-
ogy, taking into account the terms of readiness of the
young generation for productive activities with the
support of the creative relationship to reality.

Keywords— Polytechnic education; polymetic edu-
cation; industrialisation of society; professionalization
and intellectualisation of the manufacturing process-
es, education and training; socio-economic transfor-
mation of society; information society and knowledge
society; critical thinking; educational goals; concept of
education.

I. INTRODUCTION

In the past, the question of polytechnic edu-
cation was occasionally given all too much atten-
tion under the banner of bringing closer together
education and practice, and life in general. Given
the fact that we find ourselves in the era of sci-
ence, information, and digital technologies, the
question arises whether polytechnic education
can still be seen as a valid pedagogical problem.
The aim of the study presented is to describe the
development of the opinions on polytechnic edu-
cationinits historical context, pointing outits role
in the present day, particularly in relation to the
use of digital technologies.

Il. THE EVOLUTION OF POLYTECHNIC EDUCATION

The question of polytechnic education is
closely connected to the problem of updating the
relationship between general and vocational ed-
ucation. Although a specific form of polytechnic
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education, a form shaped by the given historical
period as well as by the development of crafts,
trade and a newly self-asserting social class, can
be found in the works of J. A. Comenius during
the late Renaissance, the phenomenon aggres-
sively asserted its importance towards the end
of the 19th century in connection with the grow-
ing industrialisation (S. Hessen, 1936). The earli-
est forms of polytechnic education can further be
found in the works of J. Pestalozzi and the Philan-
thropist movement. The question of polytechnic
education became even more acute after the First
World War, in particular in relation to the recon-
struction of national economies, but also in rela-
tion to the attempts to establish new economies
in the USA and the former USSR (P. P. Blonskij,
see Dyma, 1975). Any viable analysis of the work
school as a concrete example of implementing
the need for polytechnic education must further
take into account the conception of Th. Litt (1958;
see too F. Singule, 1992) who identifies experienc-
ing, direct living-through, and the expression of
real life as the characteristic features of the work
school. The ideas of our predecessors concerning
the definition of the term polytechnic education,
ranging from the inclusion of handicraft activities
to the transfer of class instruction to manufactur-
ing facilities, stand much removed from our re-
cent position.

The question of polytechnic education grew
in importance in the first half of the 20th century,
emerged as a crucial problem in the second half
of the 20th century, and became a highly topical
problem at the turn of the 20th century, that is, at
the time of what has been described as a post-in-
dustrial, information society, and/or learning soci-
ety (Liessmann, 2008), or a knowledge-based so-
ciety, especially in connection with the increasing
number of scientific discoveries and the devel-
opment of sciences, the close focus on so-called
economic growth, the transformation of labour
(digital technologies), and a new structuring of
society.

As mentioned above, the question of polytech-
nic education asserted itself hand in hand with
the industrialisation of society. The development
of machine production led to profound changes
not only in the organisation of society but also
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in its spiritual life. These changes were reflected
in the educational process as a result of external
pressures which industrial magnates put on the
definition educational aims, as well as on the con-
cept of education in general. A tendency towards
conforming education as a whole to the needs of
industry and business appeared in American ped-
agogy at the turn of the 19th century; the same
tendencies can be observed slightly later in post-
revolution Russia. The result of this tendency was
thatvocational training was seen as more valuable
than general education. Requirements related to
the process of industrialisation imposed on the
educational process were increasing alongside
the increasing division of labour and rationalisa-
tion of the manufacturing process. This in turn led
to the implementation of specialised education
which aimed at developing the predispositions
of a child for integration into the manufacturing
process at the earliest age possible. However, the
decision making process about children’s integra-
tion into the manufacturing process did not take
into consideration their individuality.

As stated above, the crystallisation of poly-
technic education in the first half of the 20th cen-
tury in the then superpowers, i.e. USA and USSR,
displays analogical tendencies. This was given
first of all by the fact that the pragmatic peda-
gogy developed in the USA by scholars such as J.
Dewey appealed to the foremost Soviet theorists
led by N. K. Krupska (Semrad, 1989), P. P. Blonskij
and others, who enabled the transformation of
some of the pragmatic ideas and their integra-
tion into the newly emerging soviet educational
conception. Consequently, Blonskij's book The
Work School (1919) had a decisive influence on
the post-revolutionary reform of the Russian and
Soviet system of education (Dyma, 1975), in which
Blonskij himself took an active part. Blonskij dis-
sociated himself from the conception of the work
school based on craft manualism which was put
into practice by Kerschensteiner in Germany (see
Dyma, 1975), replacing manualism with machine
production, craft with industrialisation, and pro-
fessionalism with multipurpose polytechnicism.
Craftwork was accepted only as one of the stages
of work education, a stage which would precede
the direct engagement of children and young-
sters in the productive work for society. In order to
make the children as influenced by the process of
industrialization of society as possible, the work
education took place directly in factories where it
was possible to meet the crucial requirement of
polytechnism by integrating the students into the
body of producers. The students could thereby
be in continuous contact with the manufactur-
ing process as well as with factory life. The les-
sons utilised factory machines as well as factory
training methods. Later stages of the Russian and

1 Some sources translate Blonskij's book Tpygosas
wkosna(1919) as The Labour School, this study translates its
title more accurately as The Work School.
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Soviet pedagogical theory interpreted excessive
industrialisation and technicisation of the manu-
facturing process critically, and saw it as narrowly
conceptualised polytechnism which ignored the
general fundaments of science and technology.
The basis of the Russian and Soviet polytechnic
education was then formed by the concept of the
so-called complexes, thatis, certain types of proj-
ects which were dealt with not only on the theo-
retical level.

Similar ideas were held by a number of Ger-
man pedagogues of the in the 1920s and 1930s,
for example by S. Kaweran and P. Oestereich who
preferred the so-called production school (Dyma,
1975; Parizek, 1977) and understood it as an or-
ganisational element in the economic, cultural
and social life of adults. P. Oestereich pleads for
the integration of the production school into the
economic process of society, and for the eventual
synthesis of the pedagogical and economic ap-
proaches. According to these authors, the poly-
technic education represents an ideal and op-
timal type of education in terms of the degree
of interconnectedness between education and
economy. According to this approach, production
becomes the foundation of human culture; true
labour production then becomes the centre of the
educational effort. The questions connected with
the concept of polytechnic education are thereby
articulated on the level of creativity, although in
the given concept of production, this represents
only its elementary layer.

Polytechnic education has become more topi-
calin relation to the mass dissemination of digital
technologies, their impact on human personality
and social relations, but also in connection with
the growing professionalization and intellectu-
alisation of manufacturing processes, and the
widening gap between humans and their physi-
cal environment. The digitalisation of society
has further changed the traditional conception
of industrial production. Traditional producers
and working men have become lab technicians,
specialised workers, assistants and employees in
the sense of white-collar workers. Digitalisation
influences socialisation and has thereby intro-
duced a new dimension into social relationships
precisely because these relationships can exist
primarily as facilitated by digital technologies. On
the other hand, digital technologies seem to pro-
vide more space for creativity; however, in reality,
digital technologies in fact also limit and hinder
creativity. Furthermore, this process sidelines
physical and mental pre-dispositions for manual
skills which in the past constituted the founda-
tion of the ethnographic, folkloristic, and cultural
heritage of a given society.

As stated above, the question of polytech-
nic education is, from the historical perspective,
closely related to the discussion of general and
vocational education. For example, as J. Skalkova
(2009) points out, after the culmination of the
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conflict between general and vocational educa-
tion generated by the unparalleled scientific and
technological progress in the 20th century, as well
as by the use of modern technologies in everyday
lives, an entirely new phase in the development
of the relationship between these two types of
education has taken place, a phase in which some
features of these two types of education come
closer to each other, some undergo a change in
the function of their content (general becomes
vocational and vice versa).

As part of the process of modernisation of the
educational content, polytechnic education has
become an important factor in dealing with the
complex relationship between general and voca-
tional education. Starting in the 1970s, UNESCO
has recommended the integration of the subject
matter of technological nature into educational
content (Skalkovd, 2009). However, this recom-
mendation was not something entirely new be-
cause even the so-called socialist education, un-
der the influence of pragmatic pedagogy, which
took the reality of our everyday lives as its start-
ing point, articulated the need for work education
which encompassed not only the acquisition of
technological foundations, but also the creation
of a positive attitude towards work (Blonskij,
1928). Polytechnic education was meant to be im-
plemented in close relation to the general learn-
ing content in mathematics and the natural sci-
ences. The purpose of polytechnic education was
not only to help students to become familiar with
the use of various tools and pieces of equipment,
and the development of practical skills, but also
to become acquainted with the world of labour,
learn how to cooperate, and professionally solve
problems resulting from working with the latest
technologies and new scientific discoveries. All
these activities took place within the context of
increasing the effectiveness of the national econ-
omy and of the socio-economic transformation of
the society.

In addition, the first decades of the 21st cen-
tury have introduced the need to develop various
new concepts of thinking. This need results from
the impact of digital technologies which have en-
abled a previously unimaginable accumulation of
vastamounts of information, but at the same time
have lead to a situation in which this information
is mistaken for knowledge. Further, since at the
beginning of the 21st century, knowledge became
more and more specialised as a result of increas-
ing specialisation in individual areas of scientific,
technological, and economic development, it has
become apparent that the future of knowledge
lies with the synthesis of thought processes. In
addition, the gap between practical and intellec-
tual aspects of life is dangerously widening. Given
this situation, polytechnic education should, be-
sides other things, contribute to bridging these
gaps, for example the gap between technology-
oriented thought and the social sciences. As B.
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Suchodolsky added, the higher one's vocational
education, the deeper should one’s general ed-
ucation be. With this being said, it comes as no
surprise that the natural sciences today use some
of the methodological approaches and methods
borrowed from the social sciences (Schwanitz,
2013); as Schwanitz puts it: “At this very moment,
the gap between the natural sciences and the
humanities seems to be slowly closing because
notions such as reflection and self-referentiality,
which until recently existed exclusively in the
humanities, more and more often determine the
problems of natural sciences” (2013).

(1. POLYTECHNIC AND POLYMETIC EDUCATION

Polytechnic education offers not only a sys-
tematic “step into" the world of technology, but
also the incorporation of students’ experience
into the process systematic knowledge acquisi-
tion. One's own experience is very powerful as
a motivating factor, but also as a basis for further
learning, precisely because it is very concrete. As
a result of this, one's experience also has its lim-
its, and young learners need more systematic and
compact knowledge, which is brought to him or
her through education in the sciences and tech-
nology, but also in art, using his or her own ex-
perience. Polytechnic education allows students
to learn the practical use of acquired scientific
and technical knowledge in the context of socio-
economic conditions. Work education should be-
come a polytechnic educational subject which
would affect aims focused on acquiring the
fundamentals of both manual work and digital
technologies. The terms “general”, “vocational”,
and “polytechnic” education primarily reflect the
extent of education, the concept of educational
content, but also express different levels of knowl-
edge of the world. All types of general education
should at the same time be polytechnic. A crucial
constituent which helps in meeting the require-
ment of a personality harmonically developed to-
wards polytechnic education in the 21st century
is the so-called polymetic education, as defined
by O. Chlup in one of his last studies in 1962 (see
Pafizek, 1977). After more than 50 years, the opin-
ions of O. Chlup from the 1960s that foresee future
development of society in cyberspace seem quite
visionary.

The advent of digital technologies is often
discussed in relation to the so-called 'second
culture' (Schwanitz, 2013). A number of western
theoreticians claim that the society is overtly
technicised and lacks humanistic dimension. In
relation to digital technologies, it is possible to
observe a transformation of the nature of inter-
personal relationships, in particular in relation to
their realization.

One ofthe mostimportant sociologists, F. Web-
ster, describes an information society as a gate-
way to a knowledge society (2006, p. 8 - 9), and
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introduces six (Webster originally talks about five,
only to add the last and most important defini-
tion) characteristic definitions of the information
society: technological, economic, occupational,
spatial, cultural, and finally, theoretical knowl-
edge. The emphasis Webster places on theoreti-
cal knowledge is extraordinary. As K. Kolesarova
Sakova (2016) points out, Webster's point of view
might be compared to that of R. Richta (1969)
who, in his book Civilizace na rozcesti (Civilisation
at a Crossroads, 1969), claimed that education in
a post-industrial society attains a new quality, and
knowledge generates new added value. From the
perspective of pedagogy, this means the increase
in the importance of general education and its
methodological dimension, as well as a trans-
formation of the relationship between general
and vocational education. A similar position is
also proposed by R. B. Reich (2002), who draws
on the work of D. Bell. According to his position,
the typical features of an information society un-
derstood as a gateway into a knowledge society
are the three following occupational categories:
common production services, personal services,
symbolic and analytical services.

The last of the tree categories is ascribed the
least importance from the perspective of future
development. This category is currently fulfilled
15 percent whereas it should be the crucial cat-
egory in future. According to Reich, the mission of
this category is to conceptualise tasks and their
solutions. In order to achieve this, one must be
equipped with abstract as well as critical think-
ing, the ability to synthesise, experiment, work to-
gether and cooperate, the ability to look beyond
data, construct meanings and not merely accept
them the way it is done in today's schools.

Nevertheless, given their unique nature, digital
technologies in a certain sense link physical and
mental work. It is O. Chlup who in the 1960s com-
plains about the failing attempts to link physical
and mental work into a unified "“mutually adher-
ent, labour, intellectual, ethical and emotional-
educational whole” (see Pafizek, 1997, p. 195). O.
Chlup hailed the fact that applied cybernetics had
entered the educational process but at the same
time he was acutely aware that all machines used
in the process of learning, and digital technolo-
gies used during instruction can significantly in-
fluence essential aspects that play a role in the
acquisition of subject matter by the mechanisms
of memory. In this context, O. Chlup spoke of
neo-behaviouralism asserting itself in the educa-
tional process as a mere reproduction of memo-
rised pieces of knowledge. Polymetic education
should therefore represent the means by which it
is possible to overcome the deformations of not
only polytechnic but also of general education.
O. Chlup was also well aware of the fact that the
admission of cybernetics into education could
strengthen the role of competitive, achievement-

102 |

based education at the expense of socially ori-
ented education.

O. Chlup sees polymetic education as the sec-
ond aspect of an activity, be it a physical ora men-
tal activity. The term has its origin in the Creek
word “metis”, which means wisdom, reason, inge-
nuity, or thinking. It is expected that polymetic ed-
ucation is accomplished by a productive activity,
thatis, by various types of creative work. Acquired
facts and sub-datarepresent a mere pre-requisite
for further processing based on inner ideas about
the acquired phenomenon as well as on the use
of different types thinking, including dialectic or
relational thinking. Polymetic education repre-
sents the a synthesis of knowledge which is a re-
sult of deep deliberation on the subject matter,
deliberation that is based on inner experiencing,
feeling oneself as part of the value of the acquired
piece knowledge, enriched by the personality of
each individual. O. Chlup thereby considers not
only the theoretical heritage of cultural pedagogy,
but also anticipates reflective knowledge as it is
used by D. Schwanitz (2013, p. 513). Polytechnic
education emphasises the necessity for children
to develop the ability to think, and for teaching
the young generation how to use different types
of thinking that would allow them to mould the
information provided by digital technologies into
real knowledge. Polymetic education at the same
time presupposes work with cultural heritage; in-
dustrial heritage thus becomes an indispensable
part thereof.

V. POLYTECHNIC EDUCATION TODAY

Concerning the development of thinking in
relation to digital technologies, emphasis is first
of all placed on critical thinking, which should
always go hand in hand with computer literacy.
Critical thinking is globally considered as one of
the most important educational goals. It is listed
among skills which every young person in the
21st century should have. The attention paid to
this phenomenon stems first of all from the role
digital technologies play in the life of the young
generation. A number of teachers and educators
argue that the lives of the young generation are
primarily consumed through digital technologies
that often do not convey objective, true informa-
tion, but give space to gossip, hoaxes, unground-
ed information, etc. The ability to control digital
technologies should be accompanied by the abil-
ity to critically asses acquired information in order
to transform it into a creative, socially acceptable
product.

Critical thinking is described by a number of
specialists. The problem with the majority of these
definitions is that they fail to capture the essence
of critical thinking and typically limit themselves
to defining the concept by describing only some
of its aspects. The study presented relies on the
following definition of P. Tittle (2011, p. 5): “Criti-
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cal thinking is judgemental. It's thinking carefully
about something in order to evaluate it and ulti-
mately decide whether or not it's something you
should accept. So critical thinking is a how-not-
to-be-gullible kind of thing." A similar definition is
provided by R. Ennis who claims that critical think-
ing is: "reasonable decision-making about what
might and what might not be believed” (Johnson
1985).

As part of defining and developing the con-
cept of critical thinking, critical interpretations
appear that see it more as a form of lifestyle
rather than a matter of education that might be
learned (Svarcovd, 2010). For these reasons, criti-
cal thinking is sometimes seen as affiliated with
upbringing rather than education. Given the fact
that a number of theorists actually link critical
thinking with creative activities, the connection
between critical thinking and a creative attitude
towards reality comes to mind. This notion desig-
nates an attitude framework which presupposes
the application of a creative response in all situ-
ations, irrespective of the outcome. A creative at-
titude towards reality is therefore underpinned by
the desire to achieve something, to stir the “still
waters”, not to imitate and not to copy other solu-
tions (Semrad, In. Hlavsa a kol., 1981).

On the other hand, a large number of stud-
ies and practically-oriented approaches towards
education reduce critical thinking to reading and
writing sKkills, that is, to prevailingly cognitive as-
pects of the young learner’s individuality. An ex-
ample of this attitude might be seen in a maga-
zine and an internet portal "Kritické listy" that
focuses on facilitating the experience to teachers;
similar attitude acquires an RWCT program, which
is also presented via this portal, called “Ctenfm
a psanim ke kritickému mysleni” (Reading and
Writing towards Critical Thinking; see http://www.
kritickemysleni.cz/infosit.php). In line with the ar-
guments presented above, the programme web-
site (http://www.kriticke mysleni.cz/oprogramu.
php) presents a list of methods that include:
mind-mapping, brainstorming, free writing, pair
discussion, learning from each other, spider web
discussion.

Most of the studies that deal with the prob-
lem of critical thinking enumerate elements that
constitute the basis of critical thinking or describe
what skills an individual has to have in order to be
able to think critically (www.criticathinking.org).
From the educational point of view, these ques-
tions are not formulated in an ideal way because
they are very difficult to operationalize. Moreover,
the lists presented are very often formulated from
an adult perspective. Defining education that
should lead towards critical thinking one should,
in our opinion, first of all become aware of mo-
ments that may hinder the application of critical
thinking and focus all attention on overcoming
these impediments.
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One of the crucial barriers can be the world-
view of a given person and the values that are
connected toit,as we see forexample with funda-
mentalist Islamists. World view is a key category
foreveryindividual and theirlife since it expresses
the position from which they relate themselves to
the surrounding world, its perception and evalu-
ation, or a position from which they enter into the
world. Naturally, the starting point of critical think-
ing is problem resolution. With this being said,
the crucial barrier might be whether | actually do
want to solve these problems, whether | am not
a fatalist, or simply so indolent that | prefer going
with the flow. All of these questions are questions
concerning one's world-view.

From the perspective of education, it is also
important to ask when or at what age should
a child be allowed to use digital technologies.
For instance, a number of theorists from the field
of architecture point at the growing number of
extremely similar buildings and argue that the
reason behind this trend is the fact that future
construction engineers and architects simply
use various kinds of software that automatically
draw pieces of design which in the past had to
be laboriously drawn up by architects themselves
with the help of tools such as the French curve. In
this respect, one should carefully discuss which
of the stages of the educational process is ideal
for the introduction of architectural software into
the class so that the creativity, imagination, and
fantasy of the students are not impeded.

In order not to become a critique for its own
sake, critical thinking must grow from deep eru-
dition supported by the cultural legacy of the
past (Schwanitz, 2013; Eco, 2008). As for example
Schwanitz puts it, the essence of erudition inheres
within the knowledge of this cultural legacy. Criti-
cal thinking of course cannot succeed without the
fundamental principles of logical thinking, but at
the same time must be nurtured by other types
of thinking, for example by connective and rela-
tional thinking. Its basis naturally rests with the
dialectical thinking developed by Plato, Come-
nius, Hegel and others (Floss, 1974). Relational
thinking has its social and emotional dimension
that cannot be ignored. For example, as R. Honzak
(Sim@nkovd, 2016) points out, there is a place in
the human brain where emotions and reason
meet. Honzak further points out that intelligence
alone is not the most important thing, the more
important of the two is emotional intelligence be-
cause the human world does not rest on the laws
of cause and effect but on relationships.

A creative attitude towards reality in particu-
lar requires adequate development of emotions,
because intuitive thinking, which stands behind
the greatest discoveries, relies on emotional in-
telligence as well as on deep experiences and en-
joyment. Experiential education, should it fulfil its
function, cannot be reduced to adrenalin-orient-
ed physical education; it must cover a much wid-
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er spectrum and facilitate the cultural legacy, for
example the aforementioned industrial heritage.
As the international experience suggests, critical
thinking can be best developed in so-called team
learning (Chandrasekaran et al., 2016) that allows
students to acquire competencies such as being
an outstanding communicator, competent critic
and manager (Manzione et al., 2016) by working
on given projects.

CONCLUSION

Summing up the presented data, it is possible
toconcludethat polytechniceducationrepresents
a highly topical problem, though only on condi-
tion that it meets certain given criteria. Polytech-
nic education should therefore be understood as
a part of general education, and as such should
contribute to the development of young students
in the unity of the physical, psychical, manual, and
spiritual aspects. Polytechnic education should
further contribute to establishing a positive at-
titude towards technology, but also lead to the
correct understanding of when technology rep-
resents the means and when it represents the
ends in people’s lives. With respect to the over-
technicised society, polytechnic education can be
successful only when developed in harmony with
that form of polytechnic education which expands
and cultivates the thinking of young students by
utilising different forms or styles of thinking, in-
cluding critical thinking, but also by facilitating
the link between young students and the cultural
and technical heritage. Polytechnic education
should be accomplished with a productive activ-
ity underpinned by a creative attitude towards re-
ality and creative effort.
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Abstract—LARP (live action role playing) is a new
phenomenon of role playing activities. This article
aims at the possibility of using this modern activity for
team development as an alternative to classical meth-
ods or other known forms of experiential education.
The article deals with its definition including typolo-
gization, brief history and creation of a LARP scenario
which could be used as a team development activity
for ten attendants. General setting, timing and script
with roles are included in the scenario. The research
contains the case study which presents the results of
practical activity application.

Keywords — team building, experiential educa-
tion, LARP, development, role play, cooperation, com-
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I. INTRODUCTION

Companies all over world are under great
preassure in these times and above that the de-
mands on them are still growing - they must be
competitive, flexible, innovative, and generally
able to withstand the unstable economic situa-
tion. If an organization wants to handle it, it must
abandon traditional linear structure. That is the
reason why the process organization formed:
the creation of interdisciplinary cooperation and
therefore diverse groups / teams created possi-
bilities for people to handle more ideas, though it
brings higher demands.

The phenomenon of the working teams is ap-
pearing across organizations in all sectors, so it
is not surprising that psychology and related dis-
ciplines pay attention to it. Working with teams
becomes part of specialization of management,
human resources department and even special-
ized agencies.

The social psychology found other reasons
why more attention within the business educa-
tion should be payed to the processes in teams.
Most people are familiar with the term synergy in
a team: the result of the team is much better than
the simple sum of the activities of its members.[1]
But besides synergy in group dynamics run other
processes, such as interactions, group ideology
cohesion, various functions or also development.
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Il. TEAM DEVELOPMENT AND BUILDING

As mentioned at the beginning, the general
public tends to use the word “teambuilding” for
virtually any team activity, human resources ex-
perts see teambuilding as focused and struc-
tured team working with team relations: efforts to
deepen trust in the team, a reminder of the prin-
ciples of teamwork, communication development
or improvement of creative techniques.[2] The
lectors are during these activities working with
Tuckman's theories of group dynamics and with
Belbin's determination of team roles. Their effort
is to streamline synergy and shift the functioning
of a team to other level.

So the term teambuilding is in this article used
for the original meaning of the word — as a se-
qguence of activities aimed at effective coopera-
tion, the functioning of the group or coping. It is
therefore clear that teambuilding the working
group can not be applied because it do not work
processes characteristic of the team.

There is a great potential of the synergy, cre-
ativity and overall effectiveness of the team. Team
options are almost limitless, the problem is to
help teams so they can show off their best. When
helping teams reach their peak as the main strat-
egy teambuilding is used. One team development
action cannot be an end and every teambuilding
must meet the cycle determining needs, gaining
commitment, assessing needs, course manage-
ment, implementation of results and assessment
of impacts.[3]

I1l. EXPERIENTIAL EDUCATION

In studying the educational literature in rela-
tion to teams we will sooner or later discover the
term experiential learning. No wonder, everyone
as a child understood the benefits of own expe-
riences - whether adults told him anything, you
would't believe it until you've tried it, experienced
it. Even when children grow up in intelligent
adults, our own enjoyment or experience remains
the most effective teaching method.

The results of Kolb's research state that a full
80% of knowledge that we gain comes from our
personal experience. Kolb's cycle (or spiral) in-
cludes four phases: (1) the experience of a partic-
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ular situation; (2) reverse observation/reflection
(looking back what actually happened); (3) gen-
eralization/ forming abstract concept and (4) ac-
tive experimentation with identified knowledge.
It is clear that last point is the same as the first,
so the cycle can start again. As a result, we souhld
bw rather talking about a spiral, because every ex-
perience takes us a little further than we were at
start of it.[2]

The history of Czech experiential school was
quite rich: the Czech Scout Movement Junak,
Foglar's boyish adventure novels or Vacation
SchoolLipnice (camping, natural athletic sportand
especially use of great range of games). Thanks to
the “iron curtain” (isolation of the Czech republic
from western Europe) experiential learning in our
countrie developed very specifically, but certainly
notinefficiently. Thanks to the unigue environment
of this background in the Czech lands an original
concept of adventure education developed.

IV. PHENOMENON LARP

LARP is an acronym for the four English words:
live action role playing. In recent years, LARP com-
munity is consolidated using the acronym as
shorthand - like this before occurred with words
radar or laser. For a LARP player word "“larper” is
used and “LARP” (in capital letters) is used only
when stressed that it is a shortcut.

Four words, of which the acronymis composed,
accurately define the main features of this activity,
ie from the base:

"Playing” = gaming: larps are based on dra-
ma (theater) activities - game story, contact
with players.

« "Role" = character: in a LARP players por-
tray a certain fictional character with given
characteristics (which can be different from
their actual merits).

“Action” = happening: in LARP (unlike com-
puter or board game), players can really
play their role - the character of the activity
doesn't come from some dice roll, but the
real (physical) player's actions.

“Live" = real: larps take place in real time an
place.

Larps are a type of role playing - as in the clas-
sic RPG player takes on his person a fictional char-
acter. It is defined by certain characteristics of the
game world, as well as through a fictitious per-
sonality and a story that defines character’s past.
LARP, however, does not take place at the table
as classic RPG games. They use physical space,
players move and interact with each other — they
theatrically portray their characters’ actions in real
time. Most larps involves social interaction - the
players will communicate with other characters,
create plans, follow the story of intrigue against
their enemies in the game. [4]
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LARP can be seen similar to the theater, but
the players are not professional actors, there is no
audience and none given scenario. They usually
receive introductory information about the world
and the story and than they improvise, so the end
of the game can be different, even if repeating the
“same” LARP. Players participate for fun, special
moments, a break from everyday life and spend-
ing time with friends.

A. LARP history

Talking about the beginnings of the LARP in
world history is not easy, because of the men-
tioned thin line between it and improvised the-
ater. One of the first larping action we can find in
role games in Middle Age, where aristocrats and
their servants reconstructed mythological scenes,
tournaments or historical battles.[5] These games
were organized for the entertainment of the Sov-
ereign — so we can say for the audience, which
larps not.

When talking about LARP as we have defined
above, we can finds its origins in the early 80s of
the 20th century - all sorts of games emerged in-
dependently in North America, Europe and Aus-
tralia, mostly drawing inspiration from table role
playing games (such as famous Dungeons &
Dragons). They were rather oriented to represen-
tation of fights. Other fundamental root of LARP
were group of history lovers who studied in detail
their favourite historical event or period and tried
to faithfully portray it.[6]

Larps found inspiration in desktop RPGs, his-
torical reconstructions, improvisational theater,
literature, movies, etc. In the 90s the growing pop-
ularity of new film genres emerged and new larps
began to rise from the classic fantasy, history or
science fiction and larps with the motive of horror,
gothic or cyberpunk appeared. With new themes
also the era of real acting role rised, not only per-
forming fights.

LARP came to the Czech lands (as well as many
other modern trends) after the change of political
regime. Yet we can not say that the Czech larp-
ers started from scratch - LARP in the Czech Re-
public has similar roots as a whole experiential
pedagogy. After the revolution in 1989 a wave of
western entertainment rised — the boom of fan-
tasy literature inspired hundreds people. At this
moment the real Czech LARP starts ant it copies
(slightly accelerated) the development of larping
world history.

In the second half of the 90s the internet starts
to spread in the Czech Republic which expanded
the possibility of better communication between
players - starting to emerge more events and
their duration and the number of players increas-
es. Nowadays the Czech larp organizers follow
international trends, there are shops with larp fa-
cilities, university students are beginning to write
academic thesis about LARP and solve the inter-
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connection with improvised theater and experi-
ential learning.

B. LARP typology

Inthe Czech larping enviroment the most used
division of LARP types copies its historical devel-
opment. So larps division according to its form
can be defined as:

Small bands larping,
Battles,
- City larps,

Larps called “the world” (sometimes divid-
ed into a post-apocalyptic and fantasy),

« "Chamber" larps.

Small bands larps try to copy en experience
form PC games or fantasy stories (eg. Tolkien's The
Hobbit). Battles are quite similar to mentioned
representation of historical events — they most
often choose some fantasy enviromen. City larps
can last months and the players play them in
their free time every time they meet each other.
The true larping events are the world and cham-
ber larps. The main differences between them are
duration and location. World larps are situated
in surrounding visually similar to their story and
they last a weekend or even a week, players wear
beautiful costumes often close to film quality and
they live great adventures of their character lifes.
In the contraty chamber larp players usually wear
normal clothes and their games last only few
hours — the game takes place inside them in feel-
ings, decisions an experience.[7]

C. C. Similarities between LARP and other meth-
ods

There are several activities similar to larp
method which use the experience of being in dif-
ferente situation, role or character that the real
one is. For example slightly structured games
are used in experiential education. In this games
lecturers prepare different situations, simulation
where participants have the script of the situation
an they have to react, form a decision to solve it.
These games work with immersing participants
to make an imaginary world and can also use
costumes props to illustrate the atmosphere. We
could say that many slightly differente games or
role-playing activities exist. The rate of input into
the role is either none (then it is a simulation - the
participant remains himself), social (the game
in the role) or total (characterization), where the
player takes the role not only beer and character
specific figures.[2] Dramatic play with a full char-
acterization can be considered equivalent to LARP
method.

For developing management practical skills
arole-playing training is also used.[1] Participants
take on a certain role in which they recognize the
nature of interpersonal conflicts in negotiations.
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Scenario can give them more or less space for the
completion of the role, however, it is always nec-
essary to have a particular situation to be able to
explain correct behaviorin it.

LARP method in education might not be com-
plete new, but it has been used so far only mar-
ginally - primarily because of their demands for
preparation and execution. There is also a big in-
consistence in names used for this method (dra-
matic games, management games, Q-method,
Galli method, etc).

V. LARP SCENARIO

This article uses the term “scenario” for show-
ing the initial larp situation and few moments (or
inputs), which the organizer adds new informa-
tion to players. Conclusion or termination of the
larp is not pre-fabricated - it all depends on the
players, their ideas and initiatives, as the game
develops. From the larp typology mentioned
above the "chamber” larp is used becouse it al-
lowes the best to work with information in small
group of people (a team).

A. The opening performance

The players are the team which organizes
a great two-day conference - this is the biggest
event they ever arranged. The game itself will
begin after the first day of the conference - the
players are at scheduled team meeting. Roles
and their main traits are: (1) parental boss, (2)
and (3) two experts on foreign guests (one Eu-
ropean - very enthusiastic and innovative, the
other American - reliable, conservative), (4) help-
ful accountant, (5) scatterbrained person respon-
sible for the background of the conference, (6)
another person responsible for accommodation
(he's friend of everyone) and (7) the third person
for catering (warm positivist), (8) person responsi-
ble for accompanying program (creative slacker),
(9) strong-willed translator and (10) irascible PR
expert (who has under him two helpers - they do
not play in the game).

Their relational hierarchy in the team is that
above all stands the boss. Under him are two ex-
perts and the accountant, follows a man through
background along with accommodation, accom-
panying program and PR and just below them are
the translator (he's new in the team) and catering
(stable contracter, from a private company).

Participants should ideally choose arole thatis
not exactly the same as what you hold in real life,
on the other hand they must be able to play it (so
it should also not be exactly the opposite). Roles
can be played by men and women as well, in the
game aren’'t amorous relationships between the
characters.

There is the eleventh character in the game -
a secretary, played by the organizer. Player char-
acters can interact with him/her, but can't expect
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some "“solution” or help. Organizer is playing for
streamlining the game — he/she brings new in-
formation, helps players to put themselves into
the role and resolves nongaming conflicts and
uncertainties.

B. Role characters

Each character has a particular position, name,
characteristics and errors that he/she have made
within the organization of the conference. Every
character knows something about another mem-
ber of the team but all desire to to cover up their
mistakes and if it's impossible to hide it, minimize
the consequences. Such information each player
knows only for his character — he/she doesn't not
know that everyone has some culpability. The
game secret are designed in the way that one
character's mistake is known by two other players.
This should guarantee that all the secrets gradu-
ally come into play.

Common information for all players (the con-
ference schedule):

« Thursday night / Friday morning - arrival of
guests (picked up at the airport by the ex-
perts)

Friday - trip to Karlstejn

+ Saturday-Sunday - a two-day conference
program (in the Saturday evening the teem
meeting takes plase, that is the story of the
larp game itself)

Monday - individual tour of Prague / guests
departure

C. LARP program

The game itself starts by secretary entering,
who announces that the first day it became clear
that the conference is a total desaster, guests are
angry and disgusted, some even didn't arrived
and others left the conference. It is necessary to
find out three things:

«  What went wrong, where is the mistake.

Who is to blame — do we have among us
perhaps a spoiler from the competitor com-
pany?

« Figure out a way to at least the second day
of the conference was successful.

The expected course of the game is that the
players will firstly try to get to know each other
character better, speculate on possible causes of
the failure of the conference and possibly begin
to blame each other. If this does not occur in the
first phase of the game, it should start when the
secretary brings a letter with complain from one
guest.

At the time of the largest argue the secretary
should remind to players that solving the current
problem is more important than to blame each
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other. At the end of the game (approximately after
two hours of playing), participants should know
that the disastrous situation has arisen due to lots
of misconducts of every team member, although
at first glance looked not so dangerous.

Players during the larp will probably want to
find out different information or communicate
with the "outside game world” (communicate
with guests, suppliers of various services, etc.).
In the game, this communication will happen
through the organizer - the player who asks for
information can be provided directly with the in-
formation or the organizer will take him/her aside
and play a scene of a phone call.

The game itself will run up to two hours - an
explanation for players is that team meeting takes
place in the evening between ten and twelve
o'clock and later would be difficult to concentrate
or solve things. Time pressure sould lead to ef-
fective communication style, the basics of time
management - especially determining the impor-
tance and urgency of the problems. This exposure
to stressors is used to improve players own work
with their stress, self-knowledge and self-devel-
opment.

After the game follows a briefing, where the
participants discuss their feelings - both positive
and negative, from the game itself and the man-
ner of interpretation of the characters. It is impor-
tant to warn players that the game ended with
the end of the conflicts between their characters.
It is essential to identify stressful factors and the
players managed them. Players should also be al-
lowed to comment the quality of the game and
put proposals for its improvement.

Ideally, the game should take place in the after-
noon or weekend, so that participants could after
the larp go out together and informally evaluate
the experience, which empoweres to effect cohe-
sion of the team, and so the effect of experiential
learning.

VI. RESEARCH

The main objective of the research was to
find out whether the method LARP, precisely the
“chamber” form using design of proposed above,
is suitable for use on team development. The re-
sult should be an evaluation on how the partici-
pants experienced the game, if it was beneficial
for them and why yes or no. These elements will
be further investigated and subsequently deter-
mined which elements should be further devel-
oped and onthe contrary which sould be changed
or omitted entirely.

A. Research questions
The main questions were:

Q1: What experience did participants learned
of this particular game LARP?
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Q2: How sould this game be adjusted to be
more effective?

Answer to this key research questions should
lead to the fulfillment of the main goal of the ar-
ticle: if this particular game design was suitable
fot team development effect, or what is it to be
improved.

B. Research methods

Because game design used in this article is
very specific, its results cannot be applied on
whole larp method. The research looks at this
larp design as at limited case study. Tle game was
played with full number of players (ten) and due
to this number of respondents it eas decided to
use a moderated group interview with all players
simultaneously.

Other used methods were direct unstructured
observation (during the contact with the partici-
pants in the game), and two additional individ-
ual interviews with experts on the development
teams - the coach and lecturer Dr. Montag and Mr.
Pouchly, managing director of company Court of
Moravia (company offering larp games for team
development).

Thematic areas of structured group interview
were as follows:

« Demographic data (age and gender), re-
spondents experience with LARP method.

The evaluation fo the game from larp per-
spective (experience, overall believability
of the story, quality of prepared characters,
support from organizers, etc).

«  Gameratingsin terms of skills development
(if it was necessary to involve communica-
tions at a higher rate, if the players were
under stress, how they worked with time
pressure, etc.).

« Strengths and weaknesses of the game in
relation to its purpose.

Subjective opinions regarding the use of
the method LARP for developing teams.

Analysis of group interview and two additional
interviews with experts was based on grounded
theory method. This method is one of the ways
the analysis of qualitative data — it doesn't fo-
cus on confirming or disproving hypotheses, but
exploring the area without prior assumptions,
making the research process gradually discover
important areas. The grounded theory is a tool to
create a balance between theory using criticality,
creativity, perseverance and theoretical sensitivity.
Qualitative analysis here consists of three encod-
ing types: open, axial and selective that runin this
order, but also partly in parallel (with subsequent
encoding types is the ability to continually return
to the previous ones). [8]

LARP — a Form of Experiential Education

Characteristics of the research group were as
follows:

+ Among the participants were 7 men and 3
women.

+ Age of participants ranged from 21 to 34
years. The average age was 26.5 years.

+ Time of participants’ experience with the
LARP were in the range from zero to 18 years
of playing.

VII. PLAYERS' EVALUATION

After analyzing the interviews using the
grounded theory four main categories crystal-
lized. This categories that emerged during the
research are: the advantages of the game, time
as a stressor, game mechanics and ideas for im-
provements. Table no. 1 below shows the con-
cepts which were identified into each category
selected within processes of axial and selective
coding.

TABLE I.
THE RESULT OF SELECTIVE CODING

Category Concepts

Brevity of characters and input
information, accessibility and
Game believability of the game archetypes,

highlights neutrality of roles, repeatability of the
game, players affect on the plot, the
short playing time, satisfaction of players
progressive targets / milestones,

Time as shareholder, emphasis on time

a stressor constraints, visual stimuli, adding more
filling, usage of calls for time restrictions
combat system, telephoning, influencing
plot through the objectives of characters,

Game S . S

) bringing new information into the
mechanics

games, the financial system, gaming
resources

increase stress level, motivate playert to
be more active, realistic props, clarifying
the objectives and style of LARP, focus
on providing feedback, increasing the
number of organizers, more attractive
theme

Suggestions
for
improvements

Categories parcially overlap or have influ-
ences between each other. Despite the fact that
the game players have found many things to im-
prove further, the satisfaction prevailed between
them overall. As one of the participants said at
the end of the group interview: "l have a feeling
that it wasn't mentioned yet - that | really enjoyed
it, yeah ... there is some kind of direction, where
it could be improved, but as whole larp it was
good! Or other player said: "Otherwise, as well,
super larp. | was pleasantly surprised.”
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There were several ideas on how to improve
the game, mostly related to the increase of stress
level of the game, time management or certain
game mechanics. Perhaps the most fundamen-
tal point was to improve the performance of the
feedback that was partialy omitted due to time
constraints and inexperience of the author.

As the main positives of the game saw players
easy believability - both overall background story
and the characters. One of players commented it:
“Soin the context of this game was like so realistic
and simulating that | had no problem. Including
information about how sould | behave, why oth-
er characters behave against me, such as other
things. | looked at given information and | knew
who my characterwas and what he wanted. Which
was just fine.”

A. Research questions are answered

Q1: What experience did participants learned
of this particular game LARP?

The answer to the first main research question
is that the participants in the game especially in-
teresting leisure activities. Compared with other
usual larps this game paradoxically brought par-
ticipants also a slightly unusual experience, be-
cause most contemporary chamber larps are ad-
dressing profound issues that relate to personal
choices and relationships, but this game had
purely a job theme.

Besides the effect of entertainment, develop-
ment elements appeared expectedly — players
had to interactin the group and solve problems in
a limited time, which led them into situations and
experience useful in real life. The game had the
strongest experiential experience impact on the
participant who got the role of a team leader —
after end of the larp he knew that he shloud solve
many problems in different way and he was con-
vinced thatin future he would.

Q2: How sould this game be adjusted to be
more effective?

The answer to the second main question is
largely overlaping with the category "suggestions
for improvements” (described in the Table no. 1
above). The game should give more emphasis
primarily on the time factor - for example, by in-
creasing the number of problems and their sever-
ity, reducing the overall time of the game, adding
successive milestones or introducing visual stim-
uli.

Furthermore, the functioning of some game
mechanics (real phones, the motivation of the
players to act or the concept of secretaries - for
example, adding the company owner) should be
rethought.

The larp background should also containits ac-
curate description — who is made for, what skills
it shoul develop, how to work in feedback with
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team, etc. It's important to realize that this game
design is suitable only for specific woring teams
(eg. for manufacturing companies and especially
on the lower level it's inappropriate).

VIIl. CONCLUSION

Larps very easily provide an interesting and
unusual experience, and their use for teamspirit
can be unlimited. If there is created a suitable
larp scenario, it can be used for training and skills
development, but creating such game desing is
more complicated than if it's made only for enter-
taining purpose. Generally, for usage of the LARP
method in team development further research
should focus primarily on the category of building
relations in a team. It would require close coop-
eration with organizations that offer larps for this
purpose. The larp method isn't very widespread in
the Czech Republic yet, so further research should
also focus more on the countries where this phe-
nomenon is known among the general public and
organizators (eg. Nordic countries).
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Abstract— Internationalization process of higher
education is” a must” for preparing young generations
for current and future labor markets. Learning new
things, sharing ideas, debating present issues in dif-
ferent professional fields and working on various proj-
ects are often taking place in international and mul-
ticultural environments these days. Universities and
other Higher Education Institutions should provide
such international environment for learning-teaching
process to keep their competitiveness on the educa-
tion market as well as their openness for new ideas,
concepts, etc. The contribution aims at discussing CLIL
as an integrated and interdisciplinary approach that
can go off the process of internationalization of higher
education in the context of Europe. Diverse CLIL forms
are presented as they were observed within a running
ERASMUS + project on Primary and Secondary levels
of education. Finally, some ideas of CLIL application on
Tertiary level of education, that will be a part of new
ERASMUS+ project currently being prepared for sub-
mission as one of the dissemination activities, are pro-
vided.

Keywords— internationalization of higher educa-
tion, CLIL, interdisciplinary approach, teacher training,
CLIL diversity

I. INTRODUCTION

Considering the term internationalization of
Higher Education we should identify what the
term exactly means. We can see internationaliza-
tion in several perspectives such as:

« To set curricular standards at universities in
selected subjects/courses

« To share ideas, knowledge, research find-
ings at conferences, workshops or via sci-
entific contributions

« To build an international learning environ-
ment for students

+ To build an international teacher team at
universities

In this contribution we understand interna-
tionalization of Higher Education as building an
international learning environment for students.
This case requires courses taught in English both
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by non-native teachers and English speaking
teachers. To build an effective international learn-
ing environment is demanding process especial-
ly at universities with teachers and /or students
that command low level of English. World-known
universities provide natural international environ-
mentforstudentsandteachersaswell.Thoseones
in the UK and the USA require students to dem-
onstrate high level of English competence that
must be proved by recognized language certifi-
cates. Usually B2 or C1 level of English (according
to CEFR) is requested. Teachers who give lectures
in such universities are supposed to command
English close to native speakers (C1/C2 levels).
Different context we can find in European coun-
tries where English is not an official language. In
some of them students can choose some cours-
es taught in English, however, most courses are
taughtin the official country language. The whole
study programs taught in English are provided
mostly for Master /Engineer students. Concern-
ing internationalization of Higher Education we
should view on level of utilizing English and roles
of university teachers in this process. [1]

[I. INTERNATIONALIZATION OF HIGHER EDUCATION

A. Utilizing English

Utilizing English within the internationalization
process should match the process objectives.
EAP / ESP is usually taught at universities to allow
students to study resources in English, to provide
their contributions in English and after graduation
to present their first research results at confer-
ences etc. University teachers are also supposed
to present their research work in English either
in the passive way (contributions to journals or
proceedings) or in the active way — verbal pre-
sentations at conferences, workshops or giving
lectures. The deepest integration of English into
education is represented by bilingual environ-
ment where students and teachers communicate
in English debating professional issues and sub-
ject courses are taught only in English. This type
of learning environment at Tertiary is natural in
English speaking countries and at world- known
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universities where English is utilized as a "bridge”
language for communicating and transmitting
knowledge, competences in such a multilingual
community of students, lectures and researchers.

[2]

B. Setting international learning environment

To set fully international learning environment
is a great pressure both on teachers and students
mainly at universities where all courses are deliv-
ered only or mainly in the official state language
even where a few foreign students study. In these
cases the process of internationalization can be
also used to attract foreign students to choose the
particularuniversity for gaining degrees. The more
foreign students at a university the more natural
international environment can be provided. The
more courses are taught in English the higher
potential to attract foreign students to come and
enroll on the courses delivered in English. In con-
text of technical universities Internationalization
is a big challenge, as subject teachers likely stu-
dents have not been linguistically well - prepared
for such environment. We think, that CLIL would
be that approach that might help to set up dual
learning environment where a foreign language
competence as well as subject knowledge are
developed. Proficiency level of English is not re-
quired in CLIL application neither from teachers
nor from students. As far as teachers/lecturers
are concerned knowledge from English Didactics
is requested to allow them to set up effective dual
learning environment. Various CLIL forms can be
implemented into lectures, seminars according
the university context and conditions. [3]

I11. CLIL DIVERSITY

As it has been mentioned above, we find CLIL
a useful tool/approach to set up international
learning environment at technical/non linguistic
universities / faculties. Content and language in-
tegrated learning might help students at the be-
ginning of internationalization process to develop
their foreign language competence simultane-
ously with gaining subject knowledge and com-
petence. This calls for subject teacher prepared-
ness and/or for close cooperation among ESP
teachers and subject teachers at universities.

A. Project observations

In the ERASMUS+ project “Transnational ex-
change of good CLIL practice among European
Educational Institutions,” (2015-2017), we ob-
served CLIL lessons at schools on Primary and
Secondary level of education in 4 different coun-
tries. It seems to us that diverse context in educa-
tion system, language competences of students
/ teachers, external support, education policy etc.
make CLIL forms vary.

B. Lithuania

The project partner from Lithuania joined the
project as the partner with no or less CLIL expe-
rience. We observed a CLIL lesson in French at
Primary school. CLIL was implemented into Mu-
sic lesson. There was a Music teacher who com-
manded French language. She used switch code
during the lesson when it was needed to ensure
pupils they understood the instructions well.
Some pupils were confused what to do, but their
peers help them participate in the group work.
Their main task was to make a melody and play
it. OQur view was that most pupils found the les-
son interesting and they were able to follow the
teacher's instruction in French. From building pro-
fessional vocabulary aspect, the pupils gained
some new words from Music concerning melody,
rhythm etc.

C Latvia

During the project stay in Daugavpils, Latvia
we have observed three lessons, one at primary
school and two at secondary schools. Latvian
project partner is a local Education Institution
that coordinates schools in the region. The proj-
ect members from Latvia are teachers who work
also for this institution and deal with supporting
CLIL implementation into education within the
schools in their responsibility.

Geography, Russian Secondary School-Lyceum.
Topic of the lesson: Japan. Age of students: 12-13
yrs. The lesson had two teachers — a language
teacher and a geography teacher. It is necessary
to add that attendance in CLIL lessons is volun-
tary at this school, nevertheless, very popular,
and that the students’ native language is Russian,
however, they have to speak and study in Latvian
language as well. We appreciated the eagerness
of students as they had to study this specific sub-
ject in English and in case of misunderstanding
they were given instructions in Russian (or some-
times also in Latvian). The lesson was organised
well and appropriately, the students learnt the
basic geographical data, what the basic symbols
of Japan are as well as some intercultural issues
(for example the differences in non-verbal com-
munication). In the end of the lesson they tried to
make a simple origami. The involvement of Rus-
sian teacher was quite rare, the instructions were
givenin English, and so the switch-code was used
atminimum. The new topic was introduced on the
knowledge the students had, they had no obliga-
tion to study the topic in advance. The students
worked in groups as well as individually.

Science at Saskanas Basic School. Topic of the
lesson: Washing liquids vs acidity and alkalin-
ity. Age of pupils: 9-10 yrs. The lesson had again
two teachers, a subject-specific one and a lan-
guage teacher. The input (delivered by a song and
a hand-out) was very difficult to understand even
for the observers. Then the pupils were shown
as well as encouraged to do some basic reac-
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tions based on using common detergents, so that
they had better illustration of acidity and alkalin-
ity. However, this lesson was quite disorganised
as the pupils, in my opinion, did not quite catch
the objective of the lesson. The teacher prepared
too many materials for experiments, then couple
of tasks that the pupils were not able to accom-
plish within the lesson. Nevertheless, they learnt
which of the washing liquids they used were the
least harmful to humans and environment. The
pupils seemed to be interested, however, the final
knowledge acquisition was, we suppose, quite
smaller than the teacher intended. The overall
impression of the lesson was a bit confused. The
involvement of the language teacher was almost
none, the subject-specific teacher tried to deliver
all the knowledge and instructions in English by
herself, nevertheless, with lower impact than in
the previous lesson observed. The switch code
was used again at minimum

Biology at State Gymnasium. Topic of the les-
son: Breathing. Age of students: 15-16 yrs. The
lesson had only one teacher who was originally an
English teacher, but not a subject-specific teacher,
however she used to teach biology at the school
for about ten years (and often consulted the sub-
ject matter with subject-specific teachers). The
lesson was started with the presentation by one
of the students who prepared it in advance. It is
a good practice at the school that the teacher
usually consults the presentation with the stu-
dent to avoid having inappropriate information in
the presentation. The students are also encour-
aged to include some interesting points to make
the presentation delivery more attractive. The les-
son was very well organised, interactive (the stu-
dent was a very good presenter), in the last third
of the lesson the students were given hand-outs
and asked to do some exercises (filling in the new
words related to breathing, some of them funny
but edifying), the switch code from English to Lat-
vian was again at minimum. [4]

D. Italy

Italian project partneris considered likely Latvi-
anone as CLIL- experienced partner. What is more,
CLIL context in Italy varies. CLIL implementation
into education is compulsory on Secondary level
of education and it will be even on Primary level
of education from next school year 2017/2018.
Teachers are supposed to study CLIL theory and
trained how to set up CLIL environment at their
schools.

The lessons we observed were taught in Eng-
lish, the switch code was used at minimum level.
Some lessons were lead by one teacher, another
ones by two teachers (subject Italian and foreign
subject teachers). As we observed in Latvia, Lithu-
ania teachers applied CLIL in full lessons.

E. Sweden

Our Swedish project partners declared their
skeptic view on CLIL application into education at
their school during several project meetings we
had. However, the CLIL lessons we observed were
found perfectly done. They chose also to imple-
ment CLIL into whole lessons. In the case where
the subject teacher was not confident enough
on her language competence, the lessons were
taught by two teachers an English and a subject
one.

V. COOPERATION AT TERTIARY

From the observations we have conducted
within the project so far, we could say that CLIL ap-
plication into education might have diverse forms
as education context varies from country to coun-
try, from region to region, from school to school,
from class to class.

What we found the most important is coop-
eration, the close one among teachers within the
school where CLIL is implemented into lessons.
The great impact on teacher competence on CLIL
can also come from international projects as ex-
perience, knowledge are shared and debated.
Both the international as well as the local coopera-
tion among teachers and education professionals
might be a big inspiration for CLILimplementation
process. Those findings can be applied on Tertiary
level of education too. Before CLIL application into
lectures or seminars close cooperation among
ESP teachers, subject teachers and CLIL experts
are highly recommended for ensuring that CLIL
environment will be fruitful learning environment
for students and the teachers involved in the pro-
cess will not be overburden. [5] The university
management should also consider some benefits
for CLIL teachers. The return of this “investment”
might be visible in the higher amount of foreign
students who will be attracted by this new learn-
ing environment provided by the university.

V. CONCLUSION

Considering a particular CLIL form implemen-
tation into HEls (Higher Education Institutions)
several aspects should be taken into account
such as:

+ Policy and level of internationalization of
HEI

social, historical and cultural context
+ home students'level of English

subject teachers’'level of English and their
confidence

+ subject teachers ' level of English Didactics
capacity of ESP teachers
curriculum of a particular study program

+ budget of HEI
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Abstract— Long-term priority for the education
process in economically developed countries is focus
on needs of society, with an emphasis on the require-
ments of the labour market.Slovakia became in last
two decades car production lider and came closer
to the border of exhaustion of technically educated
workers. Immediate supplement of the labour market
by skilled workers require a new systemic measures
in education and training These focus on the update
for career growth especially for teachers of technical
subjects and provide a balanced theoretical and prac-
tical training of students in accordance with social or-
der, as well as with the needs and requirements of the
industry. This demanding process cannot be handled
without changes in the minds of both teachers as well
as students. It is necessary to focus the efforts of the
teachers to overcome the indifference of students to
technical disciplines by humanization of education,
modernization of teaching methods to increase the
motivation and enjoyment of students of cognition
and learning.

Keywords— Education— technical disciplines —
humanization — motivation - ethics.

[.1.INTRODUCTION

The current situation of the Slovak education
can be characterized as a period of decades of
submission of new and cancellation of previously
submitted reform initiatives. That is why today
are different views on the ideal form of educa-
tion on-line from strictly ,classical” technical,
authoritarian schools, to various forms of alter-
native education. Living standards of the society
depends on quality of educational marketing and
management in education. Endless discussions
of experts, as well as the public opinion regarding
the focus and quality of educational programs,
learning alignment, offer new branches accord-
ing to the needs and requirements of the current
labor market often remind ,never ending story".
Due to the changing situation on the labor market
must school also respond flexibly and extend its
range of learning to new fields and further train-
ing programs adapted accordingly by new tech-
nologies and adapt them to the needs of the re-
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gion too. Currently, there is a gradual reduction in
the total number of students and mainly students
who have applied to study at technical vocational
courses offered by secondary schools. Therefore,
the propagation of secondary schools in this dif-
ficult time, very topical. Alogical continuation of is
the creation of a strong competitive environment
in secondary schools, the ability to succeed with
quality education and engage the target group, ie
students last year of primary school. Actively dis-
cussed is the need for teaching technical subjects
and foreign languages, it need to be focused on
practical applications and improve the communi-
cation skills of students. An important area of ac-
tivity of secondary schools is their ability to cope
with education of adult students, who want to
complete their education. According to the pre-
pared draft National Program for Education De-
velopment foresees the extension of compulsory
education to 12 years.

[I. ITRANSFORMATION OF SCHOOL CURRICULUM
AT SECONDARY SCHOOLS

The basic function of schools is to provide edu-
cation to students by educational programs, but
also to participate in education itself, that is to
prepare students for the comprehensive devel-
opment of personality. This includes a balanced
curriculum in vocational training and educational
component that includes ethical and moral prin-
ciples of existence of a man. Kmet in its' current
document “School current curriculum transfor-
mation in Slovakia”, states: "It is now generally
accepted view that the school has an impact on
man and the fulfillment of educational, protec-
tive, respectively. re-socialization functions. All
school functions has its own purpose. By their
implementation school affects each individual
ontogenesis. Thanks to the school were met the
needs of personalities, while the biological entity
gradually become more or less well-developed
social person. “ [1]. Although marketing activities
need to focus on all of these functions. The role
of school marketing followed, [2]. The author has
summarized in the following six areas: 1. Strategic
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management of schools (analysis of strengths,
weaknesses, opportunities and threats, on the
basis of which is determined by long-term objec-
tives and the methods to achieve them), 2. rapid
response to unforeseen changes and the imple-
mentation of changes to the work of the whole
school, 3. efficiency that supports school deve-
lopment strategy, 4.internal personnel marketing
(motivation of employees, promote teamwork,
improve interpersonal relationships, creating
a positive atmosphere in the workplace, etc.) 5.
relational marketing (taking part in school activi-
ties), 6 constantly evaluating the results of scho-
ol work. The author defines school marketing as
management process that results in influencing
and meeting the needs and wishes of customers
of school by an efficient manner that ensures the
fulfillment of the objectives of the school. At the
same time itis necessary to apply marketing in all
levels of schools. An important step is the crea-
tion of curricula and choice of forms and methods
of teaching, access to pupils, students, communi-
cate with others, cultivation of culture and scho-
ol climate. Every staff from the director to janitor
have an impact on the development of attitudes
towards school clients.

[11. QUALITY, LEVEL AND EDUCATIONAL
EXCELLENCE OF SCHOOL

Blasko defines the quality of the school as fol-
lows: ,The quality of the school is optimum func-
tioning of process at schools, mainly teaching
process with which they are satisfied partners of
school. The quality of schools is objectively mea-
sured and evaluated. The quality of schools is
associated with the term of school level and po-
tential of school. It is necessary to distinguish the
level and quality. Level focuses more on results,
quality more on processes to achieve results [3] .

Priicha defines the quality of educational pro-
cesses, educational institutions, educational sys-
tems as an optimal level of functioning or pro-
ducing a institution which may be regulated by
certain conditions (eg. Educational standards)
and can also be objectively measured and evalu-
ated [4] . Quality can thus be defined as a process
in which the school demonstrates its expertise
and capabilities to the satisfaction of students
and their parents. This also applies to higher-level
schools, employers and participating organiza-
tions that are linked to this process.

The total quality management in schools (TQM
- Total Quality Management) is a demanding pro-
cess that must be based on personal conviction,
based ontrust, respecthuman contentand ethical
principles of education and schooling. According
Trubiniovd et al. humanization of education has
a systemic nature. It includes level of education -
current and target, structure of the education sys-
tem, the relationship between the individual ele-

ments and dynamics between reality and finality
of education [5].

IV. HUMANIZATION OF EDUCATION IN SECONDARY
SCHOOLS

Humanization of education is focused on less
violent, manipulative and non-directive educa-
tion that preferinformal human relationships. The
attention is drawn to the positive atmosphere for
teaching and learning activities. Humanistic edu-
cation is based on trust in the strength and abil-
ity of the pupil, to respect for his personality, to
recognize its value as a person, regardless of its
current status, the partnership involving teacher
and pupil. Emphasizes the intrinsic activity, self-
education, self-evaluation, self-regulation and
self-realization of man. This does not reduce nei-
ther purposeful guidance from the teacher care
that is here in the role of facilitator or the appli-
cation of social needs in the process. The road
to full-fledged personality can not be based on
the revaluation of societal needs in education.
Democratic society in its objectives and needs
expressed desire to bring schools and the edu-
cational process to their needs and interests of
the young generation.[6] The school is consid-
ered to be an important means of socialization of
the child, bringing him an extension of his social
roles of role student, classmates, schoolboy. This
increase in the role also requires the formation of
self-knowledge that would bring together all par-
tial tasks within a coherent personality [7] .Some-
times the requirements of schools on a pupil is
too demanding. As a result, pupils' failure can
occur during fulfillment. As long as this situation
lasts longer, it may result in pupils a decrease in
motivation, efforts and activities. Under the influ-
ence of low confidence in their abilities, negative
expectations and a lack of motivation can lead to
inefficient learning of the learning strategies. As
reported Vagnerova [8], those characters are char-
acteristic effects of learned helplessness, who
also lives evidenced by reduced self-esteem.
The mentioned school load may not be the only
student such a negative impact. It is also an op-
portunity to learn how to overcome obstacles, to
cope with failure [9], or that adopted the strategy
of coping with difficult situations . To achieve this
target, it is important to have transparently built
and functioning NGOs (school, company), which
has mastered the quality management system.

V. TOTAL QUALITY MANAGEMENT IN TECHNICAL
EDUCATION

The quality must be defined clearly and spe-
cifically so as to be measurable at every stage.
The aim of TQM in the school environment is to
help and encourage teachers and other edu-
cational staff continuously improve their work.
By this we understand the processes, methods,
forms, inspection and evaluation of students, but
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also self-esteem and self-education and under.
The characteristic feature of total quality man-
agement is a new way of thinking and identifica-
tion of all the staff of the school with its objectives
and with quality. It should be emphasized that
this is a long-term process for which it is neces-
sary to prepare all school staff. The management
of schools consist of teaching personnel, eco-
nomic and economic-administrative and regional
authorities. The spatial, material, technical and
financial conditions - an important component
for determining the quality of schools, but that
does not mean that expensive above standard
equipment will give us immediate quality. Do no
harm when space and material-technical support
schools have a higher level and if this level is ap-
propriate requirements of the target group, the
requirements of future employers, partners and
conditions, which brings the current time. Impor-
tantrole in the selection of school by pupils - par-
ents play school location, the access, traffic, aes-
thetics school and its premises, outdoor area and
an environment in which the school is located.
Learning process - significantly increase the inter-
est of students, studying in the school by pupils
and parents, or attempt to be employed in such
a school is a certain sign of prestige and confirm-
ing that the school administration is doing its job
properly. Quality schools largely determines the
high level of the educational process, which is
given not only the expertise of teaching staff and
their approach to pupils, using new methods, but
also other components of school, including par-
ents, state and private institutions involved in the
process. Of course this process is not only to meet
the needs of education - knowledge acquisition,
skills and habits of students, but also creating
a positive environment with human and emotion-
al approach, an expression of respect, concern,
care, trust and respect. Such positive action of the
teacher should be reflected in the atmosphere of
learning.

V1. THE EVALUATION OF SHOOLS IN TERMS OF
LEVEL OF EDUCATION

Evaluation of school - school evaluation may
be seen from two aspects of evaluator. When the
assessment falls within the competence of the
responsible authority for that school or have lo-
cal, regional or central and refers to external
evaluation of quality of school education. Such
an assessment is usually performed by a person
who is not directly involved in the activities of the
school being evaluated. When school evaluation
carried out by persons who directly work in this
school, then we are talking about internal qual-
ity assessment of schools. At an external access
for the evaluation of education in Slovakia is the
responsibility of the State School Inspection. Un-
less the school itself begins to set their own goals
and strive for them, then is pushed into position
to conceal problems before who has it checked.

Competition, mutual competition and rivalry of
schools in our country has historical roots. For ob-
jective comparison and graduation of secondary
schools need to have suitable selection clusters
for comparison. Should take account focus, target
group, clients and customers graduates. At pres-
ent, is characteristic an increasing demand for
secondary schools of technical orientation. Part of
the school marketing has become the preferred
argument of labor market placement. The most
important product of schools is an offer a quality
education program, which should be adapted to
the client's needs, so pupils, students an parents.
This is a particular type of service. It is necessary
that new educational programs have been practi-
cally usable also for adults who want to supple-
ment their school education in terms of their ap-
plicability in the labor market. Variability of offered
training programs can very flexibly and effectively
respond to the real needs of adult learners - stu-
dents and the labor market. In the field of lifelong
learning, particularly in the case of adult learners
is much more indicative of the need for intercon-
nection of school and practice. An adult, enter-
ing voluntarily in education, is very aware of the
specific needs and thus has a clearly formulated
expectations.

VIl. CONCLUSION

The level of educational services in the school
system depends on who, when and where it
provides[10] . The basic decision to be made by
each educational institution is to decide what
a quality education program, or what other ser-
vices are offered to pupils and students. Each
school should use its new educational program
consists of a variety, which is not an easy task. In
communication with its environment, schools use
the tool to achieve the objectives of promotion.
In addition, the school sends signals from school
to the outside, it is also used to obtain feedback
and to building relationships - with parents, busi-
nesses, students, NGOs and the like [11] .Success,
progress for the wider community can fulfill deep
a man. Only by entering into deep human rela-
tionships that bring progress and success for the
widest possible community of manindeed deeply
fulfilling. Features such as self-esteem, personal
confidence, communication skills, problem solv-
ing creative work always has a direct relationship
to the community. In conclusion we can say that
forthe priority issues of education consider to rec-
ognize right from wrong, and thus take responsi-
bility for their actions and use their own freedom.
Educate with adept morally oriented person who
can control himself, for which common interests
are above their personal interests.
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Abstract— With the loss of vision a person loses
a large part of their ability to use in your life. The pro-
cess of regaining the original or replacement of skills
and habits is very long, difficult and painful. Also, it is
also mentally challenging. He will not admit that it has
lost sight completely or almost completely.

In his next life, must move on from the visual to the
tactile synthetic thinking analytical perception.

That article focuses on selected issues recovery op-
tions spatial orientation through physical activities. Us
important is the process by developing the use of the
elements in the development of micro and macro ori-
entation. In our contribution, we focus on the structur-
ing some micro orientation and technical resources to
enable it to use. Knowledge, habits and skills gained
from micro orientation is then used in the develop-
ment of the movement in the building, on the street
and soon

Regaining a sense of orientation in space helps in
improving life activities, as reflected in a greater inter-
est in the job title. Proof of this is to improve work ac-
tivities, manufacturing and consuming objects, etc.

Keywords vision loss; obtain original or replace-
ment skills; technical resources for micro orientation
of the blind; micro orientation - improving spatial ori-
entation; lifelong learning; macro orientation; stere-
opsis

I. INTRODUCTION

Loss of vision, particularly in adulthood due to
an accident, illness or other reasons, can change
everyone's life.

| cannot see - what's next. Life has ended for
me. | cannot do it, to what | was used to. Lose their
jobs lose his surroundings, do not know to per-
form tasks, lose all for that has be lived and en-
joyed. After the loss of vision, they are losing zest
for life. Is to looking inwards, is passive, slowly
deteriorating is, not only mentally but also physi-
cally.

Analysis of the possibility of using active move-
ment, improve or increase their sporting activity
may result in increased confidence handicapped
person. Thanks to the development of sports ac-
tivities is increasing person's communication
with his near and distant surroundings. One of

the main aspects of improving the quality of life
of blind people is difficult to maintain a healthy
psyche, overall mental and physical health.

Currently, there are many ways to integrate
the visually impaired into life. For example, to
give them a sense of achievement from having
achieved the results that they would be the envy
of the many healthy peers.

RSZP Levoda in providing not only education
but also practical skills for partially sighted and
blind people. Their work is based on the use of
existing experience and knowledge. Blind people
can participate not only in everyday life but also
to many of sporting activities.

This specific area helps you understand how
people may also be subject to certain restrictions
given not only sports but mainly active life with
us. They are not a burden, but in many cases the
model of perseverance, courage, innovation. Let
us and we support the theme: “together we see
more” will enrich the new experiences not only
them but also to us ..

I1. NOTIONS OF SPACE AND EDUCATION

In that part of the analysis is an essential pre-
condition for improving living conditions for the
visually impaired. This is mainly to create a spatial
ideas visually impaired people. A second aspect
of the basic elements of education of visually im-
paired persons. A third aspectis the use of select-
ed devices to improve the quality of life.

A. Spatial imagination

In the brain of a blind man from birth are poor-
er spatial concepts, but very specific. Blind per-
son acquires notions of space touch and hearing.
Tactile perception is analytical and process until
visual perception is synthetic and immediate.

Tactile and visual space

Tactile and muscular origins are in the per-
ception of space in close relation to the visual.
Sight and touch to speak the same language of
consciousness. Note well interpreted by both,
so a blind person and a sighted when using the
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usual word for distance vision, size and shape can
understand. Often the word that elicits an objec-
tive vision, finds support in what we might call
subjective notion. Featuring a shaped gear and
is easy to enter the consciousness. Subjects un-
usual shapes or complex are oversimplified idea
of regular geometric shapes. Even so, many blind
people canimagine and shapes that are not com-
pletely geometric. When teaching a blind man,
however, it must begin with simpler shapes.

The importance of spatial vision

Blind feels on all sides by a concrete space
that is accessible under it. Blind man’'s horizon
becomes wider and more definite when clamped
attention to new feel. Blind person thus empow-
ering their surroundings, thus becoming able to
navigate in it. This fact is confirmed by all blind
people who are agile enough to walk alone in the
streets.

The importance of spatial orientation and in-
dependent movement is not just about master-
ing physical culture visually handicapped person.
The basic assumption of independent life the vi-
sually handicapped person’s mobility, thus tackle
the problem of spatial orientation and indepen-
dent movement. Every movement required for
spatial orientation, which takes place automati-
cally sighted, visually impaired done purposefully
and with concentration. Each movement in space,
and in known areas requires constant concentric-
ity and constant confrontation with an idea per-
ceived reality. Prerequisite for the development
process of spatial orientation is sufficient to have
an overall vision of the area and the deployment
of the landmarks in the area.

B. Education visually impaired

Education is a lifelong process. In the case of
vision, knowledge, processing and use in practical
life is for this group of people is limited and more
difficult. The flow of information is thus imple-
mented using a wide range of compensation and
teaching aids that are trying to convey through
proper knowledge of the outside world. This mul-
tifunctional technical means about the reading of
tactile spatial elements of the plans can be evalu-
ated as an indispensable audio-visual teaching
aids.

Tyflografics devices that are primarily intended
to eliminate barriers to the world of the visually
impaired sighted. Therefore, it is important to ap-
ply these technologies and use in communicat-
ing macro space visually impaired. Lead the visu-
ally impaired to independence in movement and
supportits orientation known but also less known
places.

Tyflografic specific importance lies in the fact
that in extremely ZP activates the process of per-
ception, creating ideas and thinking. Very simple
printmaking techniques - relief line or low relief

scenes achieve a torque that is to a significant
term for the blind.

C. Description of basic aids

The basis of effective education of visually
impaired people is the use of various technical
devices which assist in reducing the adverse im-
pacts of their disability. The aids are aimed at pro-
viding additional information on the surrounding
area. Based on these sight-impaired can get the
idea of space around. They can learn to know not
only the surroundings, or even foreign cities and
the like.

Zy — fuser

When the paper passes Fuzéri (Figure 1) this
microcapsule paperon which the originalis a spe-
cial infra-red illumination at what black contours,
surfaces are heated and come to the surface of
paper, to create quality and relatively durable
positive relief, read by touch.

PenFried

Handling Penfriend (Figure 2)is meaningful and
motivating. It is a device that is used for marking
and finding objects marked adhesive labels. On
the label in the form of a small sticker can record
audio recording verbal description of the object
or place you want to mark something. This audio
recording is then simply play. This information is
stored in the device

Fig. 1. Fuzer

Fig. 2. PenFried
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Elements micro orientation

Fig. 3. The basic elements of micro orientation

The image (Figure 3) contains the basic ele-
ments of micro orientation underlying the pro-
gressive development of habits of orientation on
thetableandin micro-environments around blind.
They are also the basis for the read spatial maps.
In addition to the elements, for which a model is
shown (Figure 3) in the training of spatial orienta-
tionis also developing spatial orientation through
various relief model (Figure 4). In addition, those
using mock-ups we can through various relief ele-
ments and especially information technology to
teach blind and distinguish colors (Figure 5) and
direction.

[

Fig. 4. Relief dummies

In addition of devices to improve education in
the field of spatial orientation it is also possible to
use modern information technology. Their task is
not only communication via telephone as well as
orientation in the street. It prepares the device for
spatial orientation and reading text-based smart-

phones.
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Fig. 5. Relief maps for teaching space

[1l. ORIENTEERING, OFF-ROAD

One of the new elements of training spatial
orientation orienteering is blind. It sounds unbe-
lievable, but precisely in this way it is possible to
teach the visually impaired to navigate the terrain.
For this we use the elements listed above and
many other technologies that will be presented in
other contributions.

The terrain is trying to collect as not too dan-
gerous. Blind running technique is different while
running in the stadium or on a plain. Indeed, he
is proven hand in hand. It is not enough merely
rubber band because the contact is remote and
the blind can step down to draw the attention
falsely TRASER. TRASER and blind - the ball should
look like one body. Differences in running blind.
Running in the woods is quite different than in
the plains. Blind people are very focused on the
completion of his neck and beginners sometimes
forget to breathe. In the field, the blind must be
more prepared for any inequality. Orienteering is
running around wherever space is mapped and
the map is created. The most commonly in na-
ture, forest, park and housing estates. So space
is predetermined. Prior to running in the field is
important:

fitness training (year-round)

+ Endurance-speed strength exercises,
Learn the economic run.

« perception of curvature routes
improve hearing

During endurance training we do not avoid
rugged terrain. Endurance training must be var-
ied. In the training process, we are being inserted
various obstacles, such as. groveling, certain dis-
tance, fartlek, walking. The sport is not enough
just to have quick feet, but plays an important role
psyche

Objective: increase physical activity, improve
presentation by relief maps and audio signals.

Facilities: relief map, pen, gavel for the blind,
sites and technical aids.

Route description: before the start of competi-
tion racer gets a relief map of the entire route fa-
miliarization. Furthermore, this map can be used
throughout the journey. Estimated route is 2 km
long or 2 x 1 km, and the track is divided into 3
parts. Blind runs with traser (hand or with rubber
band). Run some distance away, where the rider
must continue in certain bands track itself based
on the audio signals, which will be divided into
two parts, so that the sound was clear and distract
the space. The launch of the first signal is muted
and started another that he is heading directly at
the checkpoint. You check mark and continues to
his traser. Blind accompanies the tape in this area
the referee for safety reasons. After finishing tape
traser zones are attached to competitors. Gradu-
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ally, the track can extend and complement sta-
tions.

In this part of the chapter describes a method-
ology selected type of physical activity on spatial
orientation. Based on our proposed format orien-
teering and its several variants, we point to the
possibility of direct development of space activi-
ties. Said part is a direct example of the connec-
tion of physical activity and spatial orientation

Evaluation: The winner is the competitor with
the fastest cross-country time and all inspec-
tions.

Conclusion: The competition is aimed at devel-
oping physical and mental health. Disabilities can
participate in the daily life, but also new sporting
activities based on modern technologies.

The basic objective of all activities conducted
jointly with the blind is to improve their spatial
orientation. The name of the discipline assumes
thatitis precisely to improve the properties of the
blind. Unlike conventional orientation runs, which
were organized in the past, in the present case it
offers greater autonomy for the athlete.

In this part of the chapter describes a method-
ology selected type of physical activity on spatial
orientation. Based on our proposed format orien-
teering and its several variants, we point to the
possibility of direct development of space activi-
ties. Said part is a direct example of the connec-
tion of physical activity and spatial orientation.

IV. RSZP - SPATIAL ORIENTATION AND JOB TITLE

The basic mission of rehabilitation centers vi-
sually impaired (RSZP) is preparing adults to vi-
sually impaired for employment. Preparation for
employment takes the form of courses and basic -
social rehabilitation in the context of which it was
difficult to visually impaired adapt to changed
environmental conditions in order to achieve the
highest possible degree of autonomy in spatial
orientation and independent movement, means
of written communication, daily living activities
and control various compensation and re-educa-
tion aids, to create good conditions for successful
completion of courses of education and training
for the labor market and establish and job place-
ment.

An important part of rehabilitation is the for-
mation of habits of effective use of leisure time
(Figure 6) through the different skills, interests
and hobbies, to create conditions of autonomy
and independence in the various activities neces-
sary practical life.

Fig. 7. Cardboard products made by blind

Expert to work with cardboard

The course is aimed at mastering working
methods and procedures of production technol-
ogy making differences products - boxes, cas-
settes, packages, and bushings. The aim of the
course is to manage working methods and pro-
cedures, production technology, working with
relevant instruments and devices, acquisition of
appropriate knowledge of production materials,
consistent implementation of labor discipline,
rules and principles of protection and safety at
work.

Fig. 8. Blind people in employment
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The aim of that course in the broad sense is
a reliable handle work tasks and the production
of various products (Figure 7) such as boxes of dif-
ferent sizes for jewelry products, cosmetics, cut
glass, food, dry goods and various gift items and
when making a simple spiral binding so that visu-
ally impaired graduates of the course for the re-
sistors could work independently at the required
quality level

Haberdashery cardboard:

Therole of 5-month course haberdashery card-
board is to improve the field and learn cardboard
are made cardboard products different kinds of
products to its characteristics closer to art prod-
ucts. This is a different kind of products are manu-
factured by combining cardboard, paper, textile
(silk, plush, velvet), wool and leather When making
these products can and severely visually impaired
(Figure 8) to apply their imagination, imagination,
skill, and creativity.

CONCLUSION

In the present paper presents the fundamen-
tal aspects of education of people with visual
impairment. Training of these people is very diffi-
cult and demanding blind imagination. Since one
can not only read, see images and objects but
also found it difficult to find them placed on the
table orin the apartment. The big problem is the
relocation within the city. All these problems can
be partially eliminated by using different tools.
Benefits of the paper is to design orienteering as
a form of improving spatial orientation. Improv-
ing quality navigation skills, improving learning
opportunities can be blind to prepare well for the
continuing professional development. An exam-
ple of such training is also carried out in activity
RSZP Levoca led by specialists in education, spa-
tial orientation, etc.
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Abstract— The contribution underlines the as-
sumption of mutual communication and collaboration
between employees when assuring quality for educa-
tional organisations. It explains the fundamentals of
quality management at the Dubnica Institute of Tech-
nology in Dubnica nad VAhom. Furthermore, it clarifies
the 5W+1H method, as well as three types of process-
es which are realisable by every school

Keywords — organization; process; quality man-
agement system; types of processes; process im-
provement; school

I. INTRODUCTION

The management of the Dubnica Institute of
Technology in Dubnica nad Vahom (further DTI)
applies Quality Policies in accordance with the law
of the Slovak Republic, particularly with the Act no.
131/2002 on Higher Education. The inner-quality-
system of this educational organization regulates
a Quality Guide. Hence part of the DTlI's manage-
ment is management of institute’s quality, which
however should not be seen as a primary com-
mitment, but rather as a tool which allows to set,
evaluate, and improve processes implemented
by this educational organization.

The quality targets aim to improve the qual-
ity of school's processes in accordance with the
requirement of the Bologna Process and the Lis-
bon Strategy, which are accepted by all member
states of the European Union.

I1. PROCESSES IN EDUCATIONAL ORGANIZATIONS

Processes supplied by schools differ by con-
tent, structure, duration, repetition frequency, im-
portance, as well as purpose. A mutual commu-
nication and cooperation between the owners of
these processes becomes an assumption for sys-
tematic improvement.

According to [2], the task of the management
(leadership) of a particular school is to understand
own employees, and know how to apply their
skills when achieving aims and fulfilling commit-
ment of a specific school.

Seeing that a communication process at
schools goes in several directions, the author of

this contribution emphasizes that the achieve-
ment of effectiveness in communication equally
depends on the approach of all involved parties.

The employees of the Dubnica Institute of
Technology in Dubnica nad Vahom engage the
method 5W+1H to ensure an effective communi-
cation in a process based approach. This method
is depicted by the Figure 1.

e

Fig. 1. 5W+ TH, Hekelovéa (2008).

The practice at the DTl confirms that when the
school employees know the answers to the ques-
tions from the mentioned method, they are able
to deliver quality achievements and fulfil the tar-
gets of quality.

Processes in educational organisations are
in general multidisciplinary, they include admin-
istrative services and further kinds of support.
| Paulovd (2009) states the following services as
related to appraisal:

+ Strategic process, which has to determine
the task of an educational organisation in
a social-economic environment,

Provision of pedagogic competence,
Preservation of work environment,

Development, investigation, and actualiza-
tion of educational programs,

Recruitment and selection of candidates,

Collaboration Between Employees when Assuring Quality for Schools | 127



« Use of absolvents after completion and
their assessment,

+  Final assessment regarding absolved study
(diploma, certificate, report)

« Satisfactory assurance and supporting ser-
vices of educational process until complet-
ing an educational activity,

« Internal and external communication,
+ Measurement of educational processes.

According to [1] 2015, the processes at schools
are devisable into 3 categories, as depicted on
the Figure 2.

Customers and interested

Main Management
Processes Processes

Supplement
Processes

Customers and interested

Fig. 2. Types of processes, Bil¢ik (2015)

Main Processes at schools are the reason of
their existence. They contribute to the creation of
the product (provisioning of a service) and pro-
duce an added value (provided level of knowl-
edge to pupils). It is about a directly provable and
visible added value, which a customer appreciate
(high school, university, business practice). They
create a value represented by a service for an ex-
ternal customer, contribute towards the fulfilment
of organisation’s commitment. The most impor-
tant, educational process in itself includes cre-
ation, research and actualization of educational
programmes, selection of pupils and recruitment
process, planning, preparation for a teaching unit,
realization of teaching and assessment of pupils.

Management Processes define and secure de-
velopment and function of an educational organi-
sation, support main processes and create con-
ditions for function of other processes. Processes
that belong to this category are related to strate-
gic planning, establishment of targets, assurance
of communication, management of human re-
sources, establishment of strategy, school devel-
opment conception, planning of school-manage-
ment meetings, pedagogical meetings, selection
and recruitment of employees, development of
human resources.

Supplement Processes influence the creation
of the product indirectly, but their inputs are cru-
cial for the successful realisation of main pro-
cesses. They contain processes targeted on the
measurement and collection of data, which are

used to analyse performance and improvement
of processes. They are related to management
of documentation, entries, control of topic plans,
etc. (I. Paulovd, 2009). Management and supple-
ment processes serve employees of an organiza-
tion, internal customers.

The Dubnica Institute of Technology in Dubni-
ca nad Vdhom has implemented and maintained
system of quality management based on the
standard STN EN ISO 9001:2015.

[1l. CONCLUSION

Assurance of quality at any organisation re-
quires creation of appropriate conditions. To
ensure future of a school and satisfaction of in-
terested parties, its management has to create
a culture which can actively engage employeesin
the search for opportunities that can be used to
improve the performance of the process of activi-
ties and of the provision of the educational ser-
vice. As emphasized by I. Paulova (2008): “In order
to involve employees, the main management has
to create an environmentin which responsibilities
are delegated in such a way, that employees are
authorized and takeover responsibility for identi-
fication of opportunities by which an organization
can improve its performance.” The experiences of
employees of The Dubnica Institute of Technology
in Dubnica nad Vdhom confirm the stated idea.

It is obvious, that success of educational or-
ganisations in a concurrent environment influ-
ences the quality of the services they provide.
Quality should be a target for all employees. Qual-
ity requires a truthfully engagement and active
cooperation, which results in creative innovations,
extraordinary service, and in fulfilment of part-
ners' perceptions. The key factors of a success-
ful school thus are: public image, competency of
employees, mutual confidence, and cooperation,
which subsequently leads towards satisfaction
of all interested parties. The author gratefully ac-
knowledges the contribution of the KEGA Grant
Agency of the Slovak Republic under the KEGA
Project 006DTI-4/2016 Model of assessment and
quality improvement of the educational process
at secondary vocational schools.
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Abstract— The educational process will include
specific requirements for the efficiency of the educa-
tional process, active and creative activity of students
in witch micro-climatic conditions have an important
role. Microclimate is determined by the temperature,
air flow, humidity, oxygen concentration and carbon
dioxide if necessary and other chemical agents. Moni-
toring the impact of the above factors on the quality
of the working environment for each factor separately
rather simple, but any combination of these may be
times when there is a burden of the organism. The pa-
per deals with objectification of the individual factors
of the working environment in education in technical
subjects.
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I. INTRODUCTION

Our society underwent many social-economic
changesin the pastyears — changesin ownership
relations, working and family environment, as well
as changes in the system of social values, which
brought many people to situations requiring dif-
ferent way of thinking and different procedures
than those common before. The importance of
creative thinking and practice in all spheres of hu-
man activities still increases. But it is also clear at
the time of scientific and technical development
that further society development will be directed
towards complicated and demanding creative
activities in almost all of us.

The education of students in primary and sec-
ondary schools is a part of lifelong learning, these
two levels of education are considered to be ex-
tremely important for the professional orientation
of students and their success in life. The interest
of students in the study at secondary vocational
schools has been declining in recent years. It is
important to find out whether the students with
the most suitable type of personality for technical
professions really decide for technical profession
at their career choice.

Nowadays society expects from school to re-
spect and reflect its needs and respond to the
challenges connected with demands for prepara-
tion of educated citizens as a human source of the
prosperous society. The school should provide ed-
ucation that cannot be replaced by any other in-
stitution, ensure the acquiring of knowledge and
skills important for future lifelong learning and for
fulfilling life in a changing social and cultural en-
vironment. The school should teach students to
orientate in the accelerating growth of knowledge
produced by science and technology, to develop
skills important for life in the modern world and
highly organized society, to support cohesion and
solidarity in the multicultural and individualized
global world and at the same time to ensure the
sustaining of cultural and national heritage by
new generations. The school should reflect the
current and perspective needs of the scientific
society and prepare pupils of primary schools as
a future generation that performs skilled labourin
the fields of economy, which are required by the
market and where the pupil will be successful.

Il. PROFESIONAL ORIENTATION IN TECHNICAL
EDUCATION

Learning, education and improvement of qual-
ification of human has become a prerequisite,
addition or part of of business activities and free
time due to civilizational and cultural changes.
Lifelong learning is understood as a process of
education covering the whole life of a man and
view on the development of education is seen
as a strategy for solution of economic and social
changes. The states of the European Union place
great emphasis on the interaction among educa-
tion, training and employment and also on the
question of employment. The post talks about the
context in which the professional practice is an
important part of preparation for the profession.
The rapid development trends in information and
communication technologies offer new challeng-
es also for the field of professional practice. The
professional practice itself should reflect on this
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trend by application of the innovative methods of
education [1, 3].

The workis animportant part of human life. The
profession affects the social position of the indi-
vidual, his social prestige, lifestyle coupled with
favoring certain values, interests and orientations.
Itis alife path in which anindividual acquires new
skills and pursue his personal potential. The aim
of the education of pupils in primary schools is
their preparation for life in the society to which re-
lates the preparation for their career choice. The
report presents the results of analyzes designed
to determine the factors that influenced students
in their decisions about their future careers, main-
ly technically oriented professional studies.

Preparation of pupils at primary school and
high school and the following directions for tech-
nically oriented professional studies has a con-
siderable impact on their success in the labor
market. In a situation where there is a high level
of unemployment, it is impossible to expect im-
provement of the employment situation of grad-
uates, without upgrading the education system,
which may affect the future success of graduates
on the labor market. The decision of the Council
of the European Union for training and work sug-
gests that the educational institutions and the
world of work are complementary forums for the
acquisition of general, technical and social knowl-
edge and skills. Professional training associated
with work contributes to more effective social
and professional integration of young people in
the job and the labor market.

The educational process will include specific
requirements for the efficiency of the educational
process, active and creative activity of students in
witch micro-climatic conditions have an impor-
tant role. Microclimate is determined by the tem-
perature, air flow, humidity, oxygen concentration
and carbon dioxide if necessary and other chemi-
cal agents.

According to researches done by the US Agen-
cy for Environmental Protection (EPA Environmen-
tal Protection Agency) [4] plays indoor environ-
ment of schools a very important role in health
and achieving good study results. It was found
that the pollution of the internal environment is
in average by 2 to 5 times higher than the values
shown outside. This fact causes not only the pupil
absenteeism, but also reduces its performance
and internal comfort. Also, for the practical work
of students (professional teaching experience) it
is necessary to ensure the optimum learning en-
vironment conditions such as temperature, hu-
midity and air flow.

Classification of the indoor environment can
be based on the design criteria of the individual
parameters of the calculation or measurement
of relevant parameters on which we include heat
and humidity conditions. These are defined by
temperature, relative humidity and air velocity

and directly decide on thermal comfort or dis-
comfort to humans. Furthermore, here we can in-
clude noise, light, chemical and biological factors.
These factors must achieve a minimum level even
in their interactions [2].

I11. SPECIFIC GOALS OF THE EDUCATION

Innovation of methods, forms and means of
education has followed the school reform in Slo-
vakia that influenced the change in the higher
institution preparation of future teachers. This is
why we are now facing the demand on creation
and development of new educational and meth-
odological materials. In connection to the above-
mentioned the education goals were defined as
follows:

«  Provision of vocational literature and meth-
odological materials as a source of infor-
mation needed,

+ Provision of technical equipment needed
to obtain both material and non-material
goals of the project,

Selection of forms for selected school sub-
jects,

+ Analysis of the State educational pro-
gramme in Slovakia with an emphasis on
technical education,

Verification of the project intentions in the
real educational environment,

« Application of obtained experiences and
outcomes from the real experiment,

Creation of the textual materials, electronic
materials, combined materials,

Print of vocational educational materials,

Creation of educational and methodologi-
cal materials in the electronic form,

Making educational materials available on
the web portals of the Department of Tech-
nology and Information Technologies,

+ Publication of professional contributions in
specialized pedagogical journals,

Publication of the project outcomes,

+ Consultations with the tutors at participat-
ing schoolsinvolved in the videoconference
system project,

Workshop on pedagogical practice organ-
ised for universities and faculties of educa-
tion [3].

Learning, education and improvement of qual-
ification of human has become a prerequisite,
addition or part of of business activities and free
time due to civilizational and cultural changes.
Lifelong learning is understood as a process of
education covering the whole life of a man and
view on the development of education is seen
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as a strategy for solution of economic and social
changes. The states of the European Union place
great emphasis on the interaction among educa-
tion, training and employment and also on the
question of employment.

The rapid development trends in information
and communication technologies offer new chal-
lenges also for the field of professional practice.
The professional practice is an important part of
preparation for the profession. The professional
practice itself should reflect on this trend by ap-
plication of the innovative methods of education.

The achievement of positive results in educa-
tion is currently closely related to the moderni-
zation and efficiency of the educational process.
Multimedia application into the training of spe-
cialists brings significant changes in the quality
of education in the praxis. Introducing innovative
methods and forms into the education with the
application of multimedia affects the moderniza-
tion of education on the required level.

Meaningful connection of new information and
communication technologies with conventional
forms of education by using high-quality educa-
tional content and interconnection of students
and teachers in a shared digital space appears
to be the appropriate means to positive effect on
the quality of the education process. Information
technologies with their didactic possibilities are
the resources that can be very successfully and
effectively used in acquiring the necessary edu-
cational skills [11, 15].

Indoor environment educational space is the
part of the environment, where the learners, or
students are influenced immediately by all acts of
factors of the internal environment. Comfortable
indoor environment is essential to the productivi-
ty needs of people who work in the environment.

IV. ENVIRONMENTAL FACTORS

Comfort, performance and tiredness whilst
working is to a high degree influenced by the
microclimate of the environment. That imparts
air and its physical and chemical features, dust,
disease-producing germs, smoke, chemical mat-
ters etc. [5, 6].

The most commonly used indicator of thermal
comfort is air temperature — it is easy to use and
most people can relate to it. However, air tem-
perature alone is not a valid or accurate indicator
of thermal comfort or thermal stress. It should al-
ways be considered in relation to other environ-
mental and personal factors. The six factors af-
fecting thermal comfort are both environmental
and personal. These factors may be independent
of each other, but together contribute to employ-
ees' thermal comfort (Fig 1).

Enviromental
factors:

Air temperature
Radiant temperature
Air velocity
Humidity

Personal factors:
Clothing insulation
Metabolic heat

Thermal
comfort

Fig. 1. Figure 1 Factors influencing thermal comfort [7, 10]

An adult need about 15 kg of air daily. At opti-
mal air pressure, the lack of oxygen causes various
complications when the concentration decreases
to 10 - 12 %. If the concentration decreases to 7 %
unconsciousness occurs. Contrastively, if the CO,
concentration increases to 2 %, loss of focus and
decision making skills occur. The concentration
of 4 - 6 % results in rapid breathing, headache,
apathy. At 10 % death occurs. CO, content is also
used as the indicator of room air pollution and is
closely related to oxygen content [10].

Classroom is the basic functional space where
students move during the educational process.
It needs to be designed in a way that meets the
hygienic and pedagogical requirements. One stu-
dent corresponds to a floor area of 1,65 m? and
45 -6 m? air content. Most commonly, the shape
of the classroom is a rectangle 6,6 m wide, 9 m
long and 3,3 m high. Parameters of the classroom
cannot be arbitrarily changes. Its length depends
on visual and audible skills of the students. This
means that the length is conditioned by the abil-
ity of students’' eye to recognize the text on the
board and their ability to hear the speech of the
teacher even from the most distant points of the
classroom. The width of the classroom is condi-
tioned by suitable lighting in places which are
quite distant from the windows. The whiteboard
ought notto reflect when reading and students at
corner desks should look at it at the angle of 30°.
The first row of the work desks should be placed
at a distance of 2,20 m from the whiteboard [8].

Thermal comfort is the result of microclimate
components in interaction with organism ther-
moregulation elements. While working, the mi-
croclimate evinces itself by means of two mecha-
nisms:

+ it determines the laboriousness of physical
actions,

it disrupts the learning feedback and there-
fore becomes a determining factor for the
efficiency of creating new movement skills
and habits.

It is important to ensure optimal thermal
comfort in schools' buildings. Thermal comfort
in educational spaces positively contributes to
maintenance the students' performance. Table 1
shows the thermal and humidity requirements
for schools in SR [8, 9].
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TABLE1
PARAMETER EXAMPLES OF THERMAL AND HUMIDITY
MICROCLIMATE FOR SPACES WITH PARTICULAR REQUIREMENTS
[10]

Space t[oC] j[%] n[h7]

study rooms, social rooms 22-24130-70| 3-6

classrooms, playrooms, day
rooms
(for schools and educational
institutions)

20-24|30-70| 3-8

corridors and stairways 15 -18 - 2-3

entrance halls 18 - 20 - -

Temperature and humidity highly affect the
performance of the individual. At 20 °C there is
100% performance. As the temperature rises, the
performance decreases. At 24 °C the performance
is only 85%. As the humidity decreases the mu-
cous membrane of the upper air passages dries
out and as a result the immunity against infec-
tions weakens. At temperatures above 24 °C the
60 % humidity is too high and may lead to hyper-
thermia, as sweat evaporates from the body and
cooling decreases. Staying in a warm environ-
ment leads to exerted blood circulation, increase
in sweating and loss of mineral salts.
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Abstract—Quality of higher education is topic of
many discussions and meetings in Slovak and Czech
Republic in last few years. Current accreditation sys-
tem can’t ensure and guarantee competitiveness of
our higher education. The article offers new possible
contribution to the independent accreditation system
supported by ENQA.

Keywords—Accreditation, Quality of Higher Educa-
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I. NEW SITUATION IN ACCREDITATION OF HIGHER
EDUCATION

Higher education in Slovakia and in Czech Re-
public stands before new challenges connected
with accreditation process. There are significant
indications that the legal base for providing qual-
ity highereducation and assessing this quality will
change [5]. Independent accreditation and evalu-
ation of institutions or study programs will be the
basis of External Quality Assurance System [6].

Accreditation as a formal acknowledgement,
that an Institution of higher education and its
programs fulfils internationally recognized qual-
ity standards will be in HElI hands. The HEl will
choose the appropriate accreditation body, na-
tional Accreditation Agency or any other ac-
creditation body which, in the European Area of
Higher Education (EHEA) is in current member of
the European Association for Quality Assurance
in Higher Education (ENQA). The European Quality
Assurance Register for Higher Education (EQAR) is
a register of such agencies, listing those agencies
that have demonstrated their substantial compli-
ance with a common set of principles for quality
assurance in Europe. Register included 43 quality
assurance agencies from 22 countries by the Oc-
tober of 2016.

Quality Label for Technical Study Programs is Closer
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Fig. 1. Number of agencies Registered on EQAR [1].

This days there are no agencies form Slovak or
Czech Republic registered in EQAR. Accreditation
Commission of the Czech Republic was a member
of ENQA until September 2016 and Accreditation
Commission of the Slovak Republic is affiliate or-
ganization ENQA from September 2013.

EQAR and ENQA work with accordance to the
Standards and guidelines for quality assurance
in the European Higher Education Area (ESG). ESG
were adopted by the Ministers responsible for
higher education in 2005 following a proposal
prepared by ENQA in co-operation with the Euro-
pean Students' Union, the European Association
of Institutions in Higher Education (EURASHE) and
the European University Association (EUA).
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Il. THE EUR-ACE® LABEL STORY

In 2006th 14 European Associations concerned
with engineering education founded ENAEE (Eu-
ropean Network for Engineering Accreditation).
The idea came from ESOEPE project (European
Standing Observatory for the Engineering Profes-
sion and Education) with the purposes to develop
a European standards for competency require-
ments of graduate engineers. In 2007th the EUR-
ACE® standard implementation started, with the
award of the first EUR-ACE® labels.

ENAEE is the European body responsible for
awarding authorization to accreditation agencies
to award the EUR-ACE® label at first and second
cycle to engineering programs which they have
accredited.

EUR-ACE® is a framework and accreditation
system that provides a set of standards that iden-
tifies high quality engineering degree programs
in Europe and abroad. The EUR-ACE® label is
a certificate awarded by an authorized agency to
a HEI (Higher Education Institution) in respect of
each engineering degree program which it has
accredited.

Since 2006, was awarded by EUR-ACE® label
over 2200 engineer's study programs, at more
than 300 universities, in 28 countries (Fig. 2). Cur-
rently the process of internationalization of edu-
cation and the development of joint study pro-
grams supports expansion of the EUR - ACE brand
outside the EU (Fig. 3).
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Fig. 2. Numbers of accredited study program in Europe.
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Fig. 3. Numbers of accredited study program outside the Eu-
rope.

A. EUR-ACE® Standards and Guidelines for Ac-
creditation of Engineering Programmes

The EUR-ACE® Standards and Guidelines for
Accreditation of Engineering Programs have tree
basic:

«  Student Workload Requirements.
Program Outcomes Requirements.
+ Program Management Requirements.

The workload requirements are described us-
ing ECTS credits (bachelor programs - minimum
of 180 ECTS credits, master programs - minimum
of 90 ECTS credits (60 in some educational sys-
tems).

Program outcomes have to compline with the
Framework of Qualifications forthe EuropeanHigh-
er Education Area and the Program Management
have to consist with the Standards and Guidelines
for Quality Assurance in the European Higher Edu-
cation Area (ESG). The standard describe the Pro-
gram Outcomes that accredited programs must
meet, but do not prescribe how they are realized.
Outcomes are described separately for Bachelor
and Master Degree programs with reference to
the eight learning areas: Knowledge and under-
standing, Engineering Analysis, Engineering De-
sign, Investigations; Engineering Practice; Making
Judgements; Communication and Team-working;
Lifelong Learning. For example in learning area
Investigation the learning process should enable
master student to demonstrate ability to identify,
locate and obtain required data; ability to conduct
searches of literature, to consult and critically use
databases and other sources of information, to
carry out simulation in order to pursue detailed
investigations and research of complex technical
issues; ability to consult and apply codes of prac-
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tice and safety regulations; ability to advanced
laboratory/workshop skills and ability to design
and conduct experimental investigations, etc. [2].
3. By Program management requirements the
Accreditation agencies should confirm that engi-
neering degree programs are managed to achieve
the program aims; provide a teaching and learn-
ing process that enables students to demonstrate
achievement of Program Outcomes; provide ad-
equate resources; monitor the rules for student
admission, transfer, progression and graduation
and comply with internal quality assurance pro-
cedures.

B. Accreditation process

The EUR-ACE® label is a certificate awarded by
an authorized agency to a HEI (Higher Education
Institution) in respect of each engineering degree
program which it has accredited. Each accredita-
tion agency is authorized by ENAEE for five years
to award the EUR-ACE® label together with its
own accreditation [2].

EUR-ACE Accreditation is a process resulting
in a decision whether a certain engineering study
program meets requirements for awarding EUR-
ACE quality label to the program [3].

Accreditation process covers 4 steps:
Accreditation Request.

« Orientation meeting with the HEl represen-
tatives.

Preparation of the application and self-as-
sessment.

« Evaluation of the application in accredita-
tion body and signing the contract about
the accreditation.

+ Meeting preparatory to the accreditation
audit.

Accreditation audit.

« Accreditation Audit Results - Preparation of
the report.

Making Decision about Awarding EUR-ACE
Label.

« EUR-ACE Certificate.

The study programs awarded by the EUR-ACE
label and having valid EUR-ACE certificate are list-
ed in the Database of EUR-ACE accredited study
programs.

C. Accreditation center ZSVTS - Slovak indepen-
dent accreditation agency.

AC ZSVTS is since 2016th recognized by the
European Network of Accreditation Engineering
Education (ENAEE) and is authorized to award
EUR-ACE label of quality to the study programs
that meet the standards the EUR-ACE label ac-
knowledges that the study program meets Eu-
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ropean standards of education quality in en-
gineering studies [4]. The Accreditation Centre
ZSVTS (AC ZSVTS) was established as one of the
organizational units of the Association of Slovak
Scientific and Technological Societies (ZSVTS)
with the purpose to fulfil its mission in the field of
technical and engineering education in Slovakia.
ZSVTS is a not-for-profit, non-governmental orga-
nization embracing 45 societies in different fields
of science and technology [8]. The main goal
of the AC ZSVTS is to promote European stan-
dards of quality in technological and en-
gineering studies in accordance with
the mission of ZSVTS aimed at enhancement of
quality of engineering studies in Slovakia and
other east European countries.

I1l. WHY EUR-ACE® LABEL

ENAEE provides the benefits for Higher Educa-
tion Institutions (HEIs), for students, engineering
graduates, for employers, for professional engi-
neering organizations and for accreditation agen-
cies. The most important role of whole EUR-RACE
system is to enhance international academic and
professional mobility. EUR-ACE label guarantees,
that the program meets high European and Inter-
national standards and is recognized by universi-
ties and employers in Europe.
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Abstract— Personality development is determined
by several factors, we have focused on the effect of
mathematical literacy. Gaining new knowledge and
skills not only from mathematics is influenced by class
climate and environment in which the educational
process takes place.
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I. INTRODUCTION

Mathematics is one of the most difficult sci-
ences, with respect to skills necessary to cope
with it. Logic, logical thinking, spatial perception,
exact thinking, accuracy and concentration are
not always a matter of course in students with
mathematical literacy. Therefore, the focus is on
the question of primary and secondary school
students' level of knowledge of mathematics.
Within the professional circles, the difficulty of
the A-level in mathematics and even its change
to a compulsory graduation subject is discussed
vividly. Understanding the mathematical skills is
a prerequisite for study in technical fields.

Mathematics is regarded to be the language
of technique. The problem of the decreasing level
of mathematical knowledge is transferred not
only into higher level of education but also into
practice. Weakened mathematical and scientific
literacy lately arise as one of the principal obsta-
cles in technical fields' development. The above
mentioned trends are also confirmed by the PISA,
TIMSS international research. The specific ability
to learn certain activities necessary to human life
is regarded to be the general definition of literacy
by professionals. Among professionals, this term
is often replaced by the term “functional literacy”,
whereas the term refers not only to acquire cer-
tain skills and knowledge developing personality
of an individual, but also the ability to practically
use that knowledge and skills in real life. Accord-
ing to various theoretical perspectives and views,
we distinguish between several kinds of literacy,
e.g. financial, numerical, mathematical, reading,
health, scientific literacy etc. Mathematical literacy
can also be found under the term numeracy be-
tween the components of functional literacy. The
definition of mathematical literacy, according to J.
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Prucha, E Walterové and J. Mare$§ (2009, p.147), is
based on OECD PISA sources and it is formulated
as "the ability of an individual to identify and un-
derstand the role of mathematics in the world, to
make well-founded mathematical judgments and
deal with mathematics in a way that will meet the
needs of the present and future life of the indi-
vidual". According to an older definition it is “the
ability to recognise and understand mathemati-
cal problems, deal with them and use mathemat-
ics in private life, in the employment and in the
company of friends and relatives as a construc-
tively involved and thoughtful citizen"(Strakova,
2002, p. 11). The most frequently used definition is
a formulation laid down for the OECD PISA interna-
tional research: “Mathematical literacy is an ability
of an individual to recognise and understand the
role of mathematics in the world, to make well-
founded judgements and to penetrate into math-
ematics so that it helps meet living needs of the
individual as a creative, interested and thoughtful
citizen." (Learning for Live — OECD PISA 2003 Re-
search Result). The essence of mathematical lit-
eracy is, therefore, to understand the surrounding
world and to be able to solve various social issues
through mathematics.

[1. A POSITIVE CLIMATE AND LEARNING
MOTIVATION OF PUPILS

Then term climate comes from Greek and
means “prevailing weather conditions”. The term
climate is not used only in this context. We use
this term also to describe the particular environ-
ment, “prevailing conditions” of the environment.
In pedagogy, the terms class climate, school cli-
mate and school environment climate are often
used (Petldk, 2006, p. 15). The notions of school
and class climate are very closely related to the
terms of school and class environment and at-
mosphere. The learning environment is beyond
the social-psychological aspect and refers to the
physical environment as well ( class lightning,
class equipment, wall colours and other), whilst
the class atmosphere is current, it is a short-term
condition in the class, often changing, some-
times even during a teaching unit (Gavora, 1999,
p.239). There are various factors affecting school
or the class climate (teachers, students, parents,
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environment and others) but also interactions
between teachers and students or between the
students themselves. Just because school or
class climate are affected by several factors, we
cannot talk about universal climate. The group of
students in a class can, however, act differently
with different teachers. The experience shows
that whilst one teacher experiences a rather neg-
ative class climate, another teacher perceives it
as non-problematic. It means that a variety of fac-
tors participate in the class climate (Petldk, 2006,
p. 18). Teacher acts as a co-creator of the climate
in the classroom. In the beginning of the compul-
sory school attendance, he carries it and he plays
a fundamental role in social climate shaping in
the classroom. He supports socio-moral develop-
ment of children through:

1. adoption and acceptance of basic psycho —
social values, which are necessary for human co-
existence. This includes:

Self-determination of a person — it is pos-
sible only based on freedom from fear, co-
ercion and control,

+ Respect - relationship to mental and physi-
cal integrity. Respect and equality of peo-
ple,

« Mental and physical functioning support —
it is expressed in the mediation of relevant
knowledge. It includes help and individu-
alization of approaches for the benefit of
learning,

Social order — it is built based on social life
and social cooperation.

2. meeting the needs of pupils related to moti-
vation and learning:

Pupils in the learning process have a pos-
sibility of a choice and possibility of a free
creative space allowing them to do a self-
controlled learning.

They have a possibility to gain information
feedback about their learning.

« Teachers accept them, thereis a friendly at-
mosphere in the class.

3. discipline survey in the classroom, identi-
fying various forms of frequency and severity of
symptoms of inappropriate behaviour. System-
atic management of prevention and correction of
undesirable behaviour in the classroom.

Pupils perceive the climate in the classroom
as supportive, when the teacher can focus on
the issues, whether he is fair, honest, fair but also
whether he can respond positively to pupils. Vari-
ous researches aimed at determining signs of
a good class climate and good results achieving
say that the emphasis should be put on:

« Support = a pupil has positive feelings in
the classroom, he enjoys searching and
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finding new things, is not afraid of mistakes,
he is happy when being successful.

Order — there are sensible rules in the class
connected to the way of behaviour of pupils
and observance of these rules.

« Participation — pupil has an opportunity to
communicate, is engaged in activities in
class and can decide on his own.

+ Standards — a pupil's collection of norms
is clearly defined, what aim should be
reached, not only by execution, but also by
his attitude

Sensibleness — itis important to emphasize
sensibleness, meaningfulness of the curric-
ulum and learning activities.

+ Responsibility — sense of responsibility for
his own learning, fulfilling hiss tasks, partici-
pation in school tasks, achieving success.

+ Interestin learning

« Success expectation — the pupil can solve
tasks, to go beyond his limits of publicly de-
clared expectation.

« Impartiality — partiality and injustice, to em-
phasize absence of favouritism, reward for
a well-done job.

Safety — itis a testimony about the absence
of mental or physical violence. Removing of
stressful factors and knowledge of proce-
dures that are necessary to deal with these
situations and how to fix them.

The features defined by pupils mentioned
above are prerequisites for a positive change
under the influence of a teacher that with its in-
creased efforts can affect educational activities,
evaluation and management of educational ac-
tivities the most, as well as communication with
students, but mainly positive attitude towards
students. Good relationship between teachers
and students is characterized by understanding
the social point of view of each child. The teacher
must understand individual opinions of students
in the group and consequences of these must
be respected in its proceedings and in the learn-
ing process. The quality of the relationship is ex-
pressed by the fact that the teacher prefers in his
actions, reflectionand permanentinteractionsuch
values that are to be communicated to pupils and
to be expected from them. His relationship with
the students and all his qualities are expressed
through good and sensible communication.

1. INFLUENCING OF SOCIAL CLIMATE IN THE
CLASSROOM

Using the interventions in the classroom, the
teacher can affect its social climate. Every day he
cooperates with pupils, encouraging them to par-
ticipate in the life of the class. He seeks to pro-
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mote cooperation between pupils and stimulate
their skills in solving social problems. The teacher
supports their emotional balance, facilitates their
mutual understanding. He accompanies them in
discovering the world as their friend, advisor and
confidant. Fairly evaluates pupils and provides di-
agnostics. He cooperates with pupils, teach them
about respect, equality of all pupils in their rights
and obligations. The teacher does not try to con-
trol pupils in their personal problems and does
not manipulate them, but tries to understand
them and tries to regulate them without enforc-
ing his own ideas and practices. They are commit-
ted by him to co-decision and responsibility. The
teacher influences the social climate through his
effecting with the help of guidance of social inter-
action, emotional state of mind of students and
social relations in the classroom.

The teacher his relationship with pupils, his so-
cial and cultural models, helps to constitute the
social interaction and social relations between
them. At the beginning of school pupils accept
the authority of the teacher in completely other
way, moreover, they even accept their classmates
depending on how the teacher accepts and eval-
uates them. The interpersonal and peer relation-
ships between classmates are still quite volatile.
They can become stronger and more positive in
case that the teacher cares about all pupils, is re-
ceptive to them and has a positive attitude. Pupils
come into the daily social interaction with peers,
eithervoluntarily orinvoluntarily. Their basic social
needs are satisfied by sharing their experiences.
They experience positive emotions and in situa-
tions with a negative tension they are involved
in disputes. Often, they can be very hard, ruth-
less and merciless to others just because they
are different. It comes to behaviours that reflect
the quality of relations between them We can ob-
serve in the classroom:

« Sharing — desire to share common things,
desks, water colours, common books, text-
books, etc.

«  Mutual support and assistance — students
help each other with simple tasks, borrow
things stood a friend, cooperation among
pupils.

Imitating — their example is many times
a teacher, as well as a popular classmate
because of their positive, but also of their
negative qualities.

Vaunting and cheating — it appears by pu-
pils in the case if they want to be the same
as the others or if they want to exalt over
them. Such a behaviour is used by the pu-
pils to get noticed by the others, because
this way is the only one to attract the atten-
tion of them.

* Rivalry and competition— this is typical for
the pupils who yearn for awards, seek for
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success and want to highlight the mistakes
of the others.

Sneaking — this behaviour is typical for
younger pupils. They want to attract the at-
tention of the teacher.

Taunting — this expression tends to achieve
the degradation of the student, to focus at-
tention to the fact that | am a better now.
Sometimes it may also be irony or joking.
The pupil should learn to respond appropri-
ately to adulterants behaviours of the class-
mates.

Toadying and obtrusion — this behaviour
is usually chosen by an unsuccessful child
who has it as a way of attracting the atten-
tion, as integration into a smaller group.

« Enforcement and an aggressive behaviour
— typical for the pupils who lack a behav-
jour model.

The emotional state of mind of pupils is great-
ly influenced by teacher's actions. It depends not
only on the learning environment, other factors
also to extend to it. It is influenced by family, from
which attitude towards learning and to the school
itself derive. Each pupil has his life story. How he/
she feels and behaves at school, with what cour-
age or concern he/she access to education and
the way of building the position in the classroom.
Everything has its cause, whether the experiences
they gained from home or that from another set-
ting. Many pupils have a lack of courage and they
do not trust their skills and have a sense of infe-
riority. However, from empirical research we know
that emotions have a big impact on the learning
process. They can block it, support it, but, on the
other hand, thinking and action of a good quality
focused onthe solving of various problems canre-
lease it. The teacher knows very well that the emo-
tional issue of their pupils cannot be neglected. It
is very difficult for him to examine the emotional
processes of pupils. Emotions can be verbalized,
but only a small part of it proceeds consciously.
Often not even a pupil can say what is happening
to him. In the case that his emotionis well-hidden,
it can result in reduction of emotional expres-
sions. Perceived mental stress, need to escape
and fear of failure are very difficult to identify. The
teacher watches them only in the form of expres-
sion or physiological symptoms such as sweating,
facial expressions etc. Inconsistent treatment of
parents and teachers has a decisive influence on
the social climate in the classroom. Communica-
tion with authoritarian manifestations, excessive
overloading on the part of parents and teachers.
Pupils evaluate and perceive situations and deal
with them in the classroom based on their previ-
ous experience. Communication with authoritar-
ian manifestations, excessive overloading on the
part of parents and teachers. We can observe the
expression of sadness, fear, helplessness, loss of
interestin learning, avoidance of certain activities,
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underestimating themselves, pessimism, expec-
tation of punishment. A consequence of neglect
to accumulated anger, hostility, loneliness is cre-
ated in the class room for the creation of situa-
tions in which pupils are concluded together. If
anxiety or depression appears by the pupils it is
often accompanied by a deterioration in school
performance. Victims of bullying have the charac-
teristics of low self-esteem, anxiety or shyness.

If social climate in the classroom is neglected
and it often comes to worsening of pupil behav-
iour or aggressive expressions. If relationships
are not based on values such as empathy, un-
derstanding, solidarity, acceptance, then there is
room for bullying, aggressive behaviour, in other
words for the consequences of failure of social
relations. Such a negative behaviour affects the
role of pupil's method of communication, interac-
tion, cooperation between pupils and between
pupils and teachers. If there are more holders of
aggressive behaviour in the environment, good
atmosphere, positive expectations, openness de-
crease in the classroom, and there is a predomi-
nance of a disruptive behaviour. The teacher must
influence the social climate deliberately so that it
contributes to forming an emotionally safe envi-
ronment in which every student will feel safe. If
the pupil is in an environment where trust to the
teacher and classmates survives, the teacher has
acceptance in the classroom, there is not dispar-
aging, but experiencing a sense of belonging,
community and influence. It is very important for
the teacher to increase the quality of classroom
climate, well-being to be in the classroom hu-
mour, laughter, good mood, praises and compli-
ments. The teacher encourages atmosphere safe
environment by observing the students as they
come to class. He sees signs of trouble before he
starts teaching. If the teacher notices a stormy de-
bate or conflict between students, he should at-
tempt to solve the problem immediately. Nowa-
days, when there is rising incidence of aggression
in the school environment, teachers must deal
with communication difficulties in the classroom.
When communicating with verbally aggressive
students, following principles must be applied:

To be calm when communicating with an
angry student. Do not act authoritatively,
cannot react to a verbal attack in the same
way. At first the teacher should leave the
pupil to talk about his problems without
being interrupted.

To listen the pupil carefully and to accept
his behaviour. Acceptance does not mean
agreement with it, it should only mean ac-
cepting the message of aggressive pupil.
The teacher accepts what the pupil says as
notifications that are important to him sub-
jectively, from his perspective are true, al-
though the educator may not always agree
with it. He orients himself by using supple-
mentary questions in a situation and at the
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same time he should show personal inter-
estin theissue.

With active listening and empathy, the
teacher tries to realize how exactly the pu-
pils mean the words he says. The teacher
must find out the cause of aggression and
how the pupil experiences it. It is appropri-
ate to paraphrase shorter sections ending
with the question of whether he accurately
understands the pupil and after longer sec-
tions to summary of what he has said. The
teacher indicates so that he reflects the
student, and that he tries to understand
and understands the reasons which led to
his behaviour

« |Ifitis possible, the teacher should strive to
meet the pupil. If not, he would still have
to explain his position together with an
understanding of his disappointment. The
teacher should have to give space to an-
swer his questions and help him to look for
solutions.

+ The teachershould verbalize feelings of the
pupil he communicates with. | see that this
question excites you. Could you say more
about that?”

« We should support the pupil to debate
about the subject of his interest. The teach-
er must find out what it is and why is the
pupil focused on it. To check pupils' interest.
What he wants, why he wants it, it is very
important for his understanding and com-
munication, then for the negotiations he
wants to reach an agreement with.

+ If possible, the teacher tries to cope with
aggression using assertive communication.
If the attacker tries to provoke the teacher
with the aggression and use his failure in
his favour. ,| understand your excitement.
| would perhaps also react similarly. What
about talking about everything in peace?”

+ We try to change human relations. Prob-
lems are solved better and agreements are
stronger when it comes to communication
between teachers and pupils, in which they
at least partially, if not completely perceive
as partners.

Aggression, whetheritis at school orina com-
pany exists in manifold forms. From the socially
tolerated to the sanctioned ones. Aggression is
a departure from the usual social behaviours.
Communication with feelings of anger, annoy-
ance, irritation with motivation to hurt someone
or to punish someone. The source of aggression
are harmful stimuli. It arises and may be transmit-
ted, as well as inhibited. It is often negatively, but
also positively socially evaluated. The definition
of aggression in the diversity of its expressions is
quite varied. Each one definition is beneficial with
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something. Many times, it determines the impor-
tant aspect.
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Abstract— In direct proportion to the oversupply of
graduates of the humanities and social sciences, there
is a growing demand for specialists in the field of nat-
ural sciences, mechanical engineering, industry and
construction. This paper focuses on the identification
and interpretation of the specifics of technical train-
ing both within the education system, or within ter-
tiary education, and with regard to the opportunities
for graduates on the labour market. These problems
are viewed from a gender perspective. We proceed
from the international comparison of the proportion
of men and women among graduates in various fields
of tertiary education. Through the concepts of gender
stereotypes and gender equity index, we seek, on the
basis of a secondary analysis of quantitative data, to
identify the causes of asymmetric gender represen-
tation and the implications the chosen field of study
has, not only with respect to the position of graduates
on the labour market, but also to the potential social
risks that may pose a threat to them. Our reasoning
is based on statistical data and demographic indica-
tors, which reflect the current status of the issue in the
Czech Republic.

Key words—gender; education; labour market; so-
cial risks

I. INTRODUCTION

Education is one of the most effective tools of
vertical social mobility, and thus a key aspect of
the social status of the participant. Formulation
of educational strategies is influenced by many
factors. Besides the socio-economic background,
abilities, skills and interests, it also depends on
gender of the individual.

The influence of gender stereotypes— simplis-
tic ideas of feminine women and masculine men
— can be seen not only in the choice of field of
study and subsequent professional focus on the
part of the participant, but also in evaluation of
the participantin the educational system environ-
ment. Evaluation of a pupil and a student is not
only based on his or her performance, but also on
ascriptive features that the participant in educa-
tion cannot control; e.g. gender.

Currently, the education strategy of Czech men
and women is becoming balanced; in secondary
and tertiary education, there is a higher number

Petra Kowalikova

VSB — Technical University Ostrava
Department of Social Sciences
Ostrava, Czech Republic
petra.kowalikova@vsb.cz

of women. While within the older age groups (55-
64 and 65+), higher education was acquired es-
pecially by men, in younger categories, women
are prevalent among university degree holders; in
the category 25-34 years, the difference between
both genders is 10% in favour of women [1].

However, a simple statistical description does
not provide a sufficiently complex view of the
issue of in/equality in education and its conse-
quences. Therefore, in this article, we will focus
on various aspects of education that are direct-
ly related to the gender structure of the society.
Gender means a socially constructed category in-
cluding “socially shaped attitudes and behaviour
patterns, usually dichotomically divided into male
or female.” [2]

[I. EDUCATION AS A TOOL OF EMANCIPATION AND
DICCRIMINATION

The distribution of educational opportunities
in the population is uneven. Among other things,
different opportunities for women and men in
the educational system are caused by innate
characteristics, or the different nature of cogni-
tive processes. According to the authors of the
project Effective and Socially Equal Secondary
School Leaving Examination, boys/men are dis-
advantaged by their more "systemizing” thinking
not only within formal education, but also subse-
quently, in the labour market. Women, whose way
of thinking is rather "emphatic” and who are bet-
ter in verbal and communication skills than men,
have been able to cope with the growing trend
in the past decade better in terms of the labour
market on the so-called soft skills. [3]

The above-mentioned skills of girls, accompa-
nied by a higher degree of conformity, naturally
have an impact on their more positive evaluation
already in primary education. Even if specific in-
tellectual abilities, i.e. verbal and numerical intel-
ligence, are the same, the evaluation of the boys’
performance is worse, which negatively affects
their motivation for further study. At the same
time, lower assessment creates a distorted im-
pression with respect to the knowledge and skills
of boys, who are not consequently sufficiently

This paper was created within the sustainability of the project of Corporate culture as anintegrating element of the humanitarian
subjects’ curriculum at VSB-TU Ostrava, reg. no. CZ.1.07/2.2.00/15.0128.
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supported by their parents in achieving higher
education and the boys finish their education, of-
ten of technical specialization, at the secondary
level. On the other hand, after elementary school,
girls — partly due to the better assessment, partly
due to a stronger motivation to study —often go
on to grammar school, whose emphasis on gen-
eral knowledge and the development of study
skills prepare girls better for entrance exams to
a higher education institution. [4]

The authors of the project add: "With some ex-
aggeration, one can say that although the state-
supported inflation of formal education is in-
creasing intergenerational educational mobility,
the state disadvantages boys in motivations and
chances of acquiring higher education by a strong
focus of this mobility on 'female' subjects.” [4]

The downside of this assertion is the fact that
for graduates of those “female” subjects (humani-
ties, teaching etc.) it is more difficult to find em-
ployment and their average monthly gross earn-
ings is significantly lower than that of engineering
graduates. The table below shows that unemploy-
ment of graduates in humanities five years after
graduation is 6.6% and their average monthly
gross earnings are 27,071.00 CZK (for graduates
of faculties of education, the unemployment rate
in that period is 4.4% and the average monthly
gross earnings are 25,667.00 CZK). While in the
case of graduates of "“/male” mechanical engineer-
ing faculties, the unemployment rate is 3.0% and
the gross monthly earnings are 36,510.00 CZK (in
the case of faculties of informatics and electrical
engineering, the unemployment rate is 2.5% and
the gross monthly earnings are 40,356.00 CZK),
see Table 1.[5]

TABLE1
THE UNEMPLOYMENT RATE AND GROSS MONTHLY EARNINGS OF
GRADUATES BY TYPE OF FACULTY IN ACADEMIC YEAR 2013/2014

Pharmaceutica 1.6% 36,708
Health care 2.5% 24,195
Economics 4.9% 34,315
Humanities 6.6% 27,071
Theological 6.2% 22,302

Law 2.2% 33,203
Pedagogical 4.4% 25,667
Physical education 6.6% 25,429

The unemployment rate and gross monthly earnings of
graduates by type of faculty in academic year 2013/2014
Unemployment Gross
Type of faculty Zatey monthly
earnings
Natural sciences 4.7% 31,791
Compgtersoe_nce e_and 25% 40,356
electrical engineering
Mechanical engineering 3.0% 36,510
Civil eng|_neer|ng and 41% 31,955
architecture
Chemical technology 5.3% 32,042
Other technical 6.4% 32,509
Agriculture 8.8% 25,218
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With regard to the above mentioned data, it is
not easy to sum up who is actually disadvantaged
and why. For completeness, we add data reflect-
ing the study field structure of university students
by gender. It indicates that women predominate
among students of all groups of study fields with
the exception of natural sciences (42.5 % of wom-
en) and technical sciences (31.3% of women), see
Table 2. (1]

TABLE 2
STUDENTS AT UNIVERSITIES BY FIELDS OF STUDY IN THE
ACADEMIC YEAR 2014/2015

Students at universities by fields
of study in the academic year 2014/2015

University

Faculty Women Men
Fields of study

Universities, total 56.1 43.9
Natural sciences 425 57.5
Technology 31.3 68.7
Agriculture, fores’Fry and veterinary 60.7 393

medicine
Health services, medicine and phar- 72 28

macy

Humanities and social science 65.1 349
Economic sciences 59.3 40.7
Law and legal science 54 46
Pedagogy, tutorship and social care 82.1 17.9
Culture and art 62.7 37.3

We add that the above mentioned distribu-
tion is common in all European Union countries,
where women significantly prevail among stu-
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dents of pedagogy (the scattering boundaries are
represented by Greece with 64% and Romania
with 93.5%). Conversely, men are very dominant
among students of engineering, industry and civil
engineering sectors (the scattering boundaries
are represented by Poland with 66.6% and Ireland
with 84.5%). [1]

I1l. LOW INTEREST IN TECHNICAL EDUCATION?

The research of the Ministry of Education Youth
and Sports [6] reflected individual interests and
aspirations:individual evaluation of self-fulfilment
opportunities and asserting their own abilities as
the major factor in choosing a study programme
for students in secondary schools. The pragmatic
criterion of employability only came after these
factors. The respondents classified studying hu-
manities as theoretical, female, simpler, some-
thing that can be learned. The study of science
and technology was considered practical, male,
with good prospects, but also more difficult. [6]

The fields of study without mathematics are
considered as degree courses suitable for wom-
en; it is mostly the case of fields of studies in hu-
manities and art. It is based on the assumption of
different cognitive abilities of girls and boys (see
above). According to the study by Fennema and
Sherman from 1977 [7], the difference between
men and women in mathematics does not con-
sist in mathematical skills, but in the frequency
in which both genders encounter this issue. The
authors base their reasoning on different situa-
tions in primary and secondary education; while
primary school pupils have the same range of
mathematics regardless of gender, and test re-
sults in mathematics are minimal, at higher levels,
mathematics beyond the curriculum is selected
by boys rather than girls (the current example is
an optional part of the Czech state school-leav-
ing examination, where boys prefer mathemat-
ics, while girls give priority to a foreign language).
This phenomenon is explained by the effect of so-
cial influences, i.e. supporting math skills in boys
and a systematic effort on the part of parents
and teachers to focus the girls’ attention on other
fields of study — those more appropriate for girls,
according to gender stereotypes. [8] Thus, math
skills can act as a filter preventing women' access
to study fields, and subsequently to the profes-
sions based on logic and mathematics. [2]

With regard to the structure of the labour mar-
ket, the demand for skilled, technically educated
people outweighs the supply. The easiest solution
seems to increase the number of candidates to
study at technical schools, however...In 2014,57 %
out of the total number of students who success-
fully passed the secondary school leaving exami-
nation enrolled for higher studies, 42 % of boys
and 13 % of girls selected the study of engineer-
ing. Out of the total number of 35,600 students
enrolled at the university, 32% chose engineering
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subjects. According to Matéjd, the problem is not
the low interest in technical fields, but, among
others, also higher dropout rates at technical uni-
versities, which amounts to 11%. [9]

Increasing the interest in technical education
was also the purpose of the project of the Ministry
Education, Youth and Sports. The Year of industry
and technical education implemented in the year
[10], aimed at supporting and promoting techni-
cal study fields in secondary and tertiary educa-
tion. [10]

However, the probable cause of the slump be-
tween the supply of graduates and employers’
demand is not a lack of promotion (one third of
university students study at technical universi-
ties), but rather the nature of technical education.
The problem is the lack of practical focus of the
study that does not correspond to the require-
ments of employers. Technical universities offer
more academic curriculum with an emphasis on
theoretical knowledge of natural sciences [9].

It should also be added that a number of tech-
nical colleges respond to labour market demands
and strive to alleviate the “"technicians’ handicap”
by offering training courses focused on soft skills
(in the introduction, we mentioned that mainly
boys — mostly engineering students —have a low-
er level of communication skills, collaboration
skills and willingness to adapt). [11]

IV. EDUCATION AND LABOUR MARKET

The educational structure of the society is
changing towards a higher proportion of people
with secondary and especially tertiary education.
Over the last twenty years, the number of univer-
sity graduates has almost tripled. [1] The negative
aspect of this change, especially for university
graduates, is the fact that education has ceased
to be a valuable asset and it does not automati-
cally represent a "lift" to the upper levels of the
system of social stratification [12].

Graduating from humanities and pedagogic
disciplines, studied mostly by women, is asso-
ciated with a higher risk of unemployment and
lower average earnings. Generally, the average
salary of women in 2014 amounted to 23,421.00
CZK (wages median was 20,888.00 CZK), the aver-
age salary of men in the same year was 29,858.00
CZK (wages median was 24,904.00 CZK). University
educated women gain the average monthly gross
earnings in the amount of 70.5% of the average
monthly gross earnings of men with the same
education. [1]

The higher the education, the bigger the gap
between men’'s and women's earnings. Paradoxi-
cally, in this respect, women are rather disadvan-
taged by university education. [13]

Not only with respect to the preferred field of
study, there is a prevalence of women among the
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employees in services. Statistical data show that
as employees, there are three times more women
than menin education and health and social care.
Working positions in services are associated with
lower average wages. While the average month-
ly gross earnings of technical and professional
workers are 29,877.00 CZK, the average earnings of
workers in services and sales amount to 17,204.00
CzK. [1]

Obviously, different monthly gross earnings of
men and women do not only reflect a different
study specialization, but also the position in the
organizational hierarchy. An important factor is
the position in the main employment. 1.6 % out
of the economically active women are in the po-
sition of employers (the percentage of male em-
ployers is 4.8%). [1]

Following the above-mentioned problems of
disadvantaged men in the education system, it
should be added that if men find their career op-
portunities in tertiary education, they achieve ac-
ademic degrees or scientific degrees significantly
more often than women. There are 59.4 % of male
Assistant Professors, 74.9% of male Associate Pro-
fessors and as many as 85.7% of male Professors,
see Table 3.[1]

TABLE 3
ACADEMIC WORKERS ACCORDING THEIR POSITION AT PUBLIC
UNIVERSITIES IN THE ACADEMIC YEAR 2014/2015

Academic workers according their position at public

universities in the academic year 2014/2015

women men

Academic workers 35.7 64.3

R&D teaching staff 34.7 65.3

Professors 14.3 85.7

Associate Professors 251 74.9

Assistant Professors 40.6 59.4

Assistants 48.3 51.7

Lecturers 56.8 43.2

The international indicator of applying the
principles of equality between genders is he Gen-
der Equity Index (GEI). Besides the socio-econom-
ic status and a share of power, education is the
third component of the index. The data in this
paper are based on the survey GEI (2008), which
took place in 157 countries around the world. The
highest value of the index is 100 (zero gender in-
equality in the particular area). Within the educa-
tion component, the evaluated factors included
the difference in overall literacy rate for men and
women, their participation in primary, secondary
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and higher education. In the area of education,
the Czech Republic received 97 points out of 100,
which reflects the minimal difference between
literacy and access to education for both gen-
ders. However, in general, the Czech Republic with
a total value of 69 (along with Cyprus, China, Peru,
Honduras and Brazil) belonged to countries that
are characterized by increasing disproportion in
gender inequalities. The reasons can be found
mainly in the results of the social influence of
women in their under-representation in politics,
managerial positions and in technical fields, which
are indicators monitored in the area of power-
sharing, where the Czech Republic achieved only
43 points. [14] In the context of economic activity,
the last of the evaluated components, the Czech
Republic achieved 64 points. The results corre-
spond with data obtained in the Czech Republic,
describing the current state in the area of educa-
tion and subsequent employment opportunities.
Women dominate in secondary and tertiary edu-
cation, which in turn does not correspond to their
representation in higher positions, nor with the
amount of their earnings.

V. SOCIO-ECONOMICAL SECURITY AND SOCIAL
RISKS

The distribution of average wages between
genders is directly correlated with higher levels
of threat to women, the so-called new social risks.
[15] Lowerincome means a lower level of financial
security and the provision of basic necessities of
life, not only during the economically active life,
but also in old age. Analogous to the average
wages, women receive a lower pension. In 2014,
for women it amounted to 10,046.00 CZK and for
men to 12,258.00 CZK. [1]

The usual assumption of employers is that
women share household with economically ac-
tive men who represent the main source of fi-
nancial security of the family. Even from this rea-
soning it follows that it is mainly women who
are threatened by the existence of single-parent
families in a situation with an increasing number
of alternatives of marital life, where the divorce
rate is around fifty percent, and the post-divorce
childcare remains a women'’s issue to a signifi-
cantly higher extent.

Macro-structural changes in the economy that
occurred in the last third of the twentieth cen-
tury, multiplied this threat. The gradual shifting of
emphasis from industry to the sector of services,
which is characterized by a lower average wage
and, moreover, it is more the domain of women,
has deprived men of theirdominantrole in house-
hold with respect to financial security. According
to surveys, three quarters of men would prefer if
the woman was a housewife, while, at the same
time, 80% of households also depend on the
woman's income. [16] Along with the changing
nature of employment relationships toward inad-

Gender Aspects of Education



equate labour contracts (casualization of work),
these changes profiled a new social risk of insuf-
ficient household financial security even if both
partners are economically active. [15]

Risk of income poverty among women is grow-
ing — even within marriage — with age, which is,
among other things, connected with their higher
life expectancy. Securing women after the death
of a partner is dependent on the amount of re-
tirement pension, or on savings during the eco-
nomic activity. However, both funds are burdened
by the above-mentioned facts (choice of field of
study, or employment opportunities, lower aver-
age monthly gross earnings and consequently,
lower retirement pensions). As a result, at older
age, women are at risk of poverty and material
deprivation.

CONCLUSION

Selecting technical university currently prob-
ably represents the most effective education
strategy. Engineering graduates have good op-
portunities on the job market, they are less at
risk of unemployment due to high demand from
employers, and the average monthly gross earn-
ings are above the national average. Selecting
the focus of the study, however, does not only de-
pend on the above mentioned objective criteria.
Besides the personal preferences, knowledge,
skills and abilities, it is also affected by gender of
the participant in education. It is based on gen-
der and physiological characteristics (different
cognitive processes), as well as on the socially
constructed characteristics that the participants
take over during gender socialization ( “female”
and "male” study fields) and that determine their
own behaviour, attitude and evaluation on the
part of the education system. This system reflects
the inequalities that are an inherent part of the
social structure. Inequalities are often presented
as natural and inevitable, which leads to their
permanent reproduction. Nevertheless, acquiring
— preferably higher — education is one of the suc-
cessful strategies of defence against new social
risks [15].
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Abstract—Inthe paper,we analyse the currentstate
of education in the framework of the profile course
"Algorithimization and Programming” for students of
informatics. The impulse for the analysis is continu-
ally decreasing percentage of students, despite the
measures that were proved to be effective. Since their
effectiveness is not satisfactory, our aim is to support
the teaching methods and forms by creating interac-
tive applications on the basis of animation-simulation
modelling, in order to easier understand problematic
parts and issues revealed by the analysis.

Keywords—algorithm; algorithmization; program-
ming; cognitive knowledge; interactive visual applica-
tion.component)

I. INTRODUCTION

From various studies [1, 2, 3, 4], as well as from
own experience and the carried out research [5,
6], we have found out that the more diversified
and entertaining forms of learning by using inter-
active multimedia applications developed with
the purpose to influence the specific knowledge
and skills, have positive impact on learning. Stu-
dents can better remember the subject matter
and are more motivated to study the topic and
improve knowledge. Basics of algorithmization
and programming are the basis and the funda-
mental subject for students of IT subjects and for
students in the field of Applied Informatics. The
research presented in this paper was oriented for
this type of students and carried out at the au-
thor's workplace. Despite the efforts and activities
of teachers to increase the efficiency of educa-
tion and acquisition of required knowledge and
skills, the percentage of failed students has still
increasing character. Fear of the programming,
lack of interest from students, abstract nature of
learned concepts, required analytical thinking, are
the main causes of this failure. In addition, other
institutions in the world face similar problems on
a global scale. Similarly like us, they are trying to

create various applications [4, 7,8,9,10, 11], which
would facilitate the process of understanding and
acquiring the required knowledge and skills. After
verifying their effectiveness, the aim is to incorpo-
rate these into the broader concept of e-learning
courses.

I1. ANALYSIS OF THE CURRENT STATE, BASIS AND
ASSUMPTIONS

The main impulse for the applied research is
the mentioned decreasing fruitfulness of stu-
dents of Bachelor's degree in both full-time and
part-time forms of study in the study programme
"Applied Informatics” within the course of "Algo-
rithms and Programming”. This course is taught
with time allotment of 2 hours of lectures and 2
hours of exercise per week in the first semester
of the first year. By the end of the course, the stu-
dents will acquire the basics of algorithmization
and will become familiar with the basic computer
programming concepts, principles and features
of procedural programming languages. They will
know, understand and use basic data structures
and work with the basic control commands. They
will learn how to analyse and design algorithms
and write programs in C programming language.
They will gain an understanding of the principles
of testing and debugging computer programs.
They will acquire technical terminology of algo-
rithmization and programming in Slovak, but also
in English, syntax and semantics of C program-
ming language at the level sufficient to create
and implement basic algorithms. They will know,
create and analyse selected problems and the
basic algorithms for sorting and searching. The
students will learn how to create program docu-
mentation, present and defend the results of the
problems solved.

Complexity of the course, as well as broad
based objectives that is difficult to successfully
develop, especially for programmers-beginners
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with lack of previous experience, results from the
above mentioned course content. Without an ac-
tive independent work of students, it would be
quite impossible. In respect to the wide scope of
the course, the steps to divide the issue into two
mutually cooperating subjects were performed:
"“Algorithms and data structures” and "Program-
ming"” with the time allotment of 2 hours of lec-
tures and 2 hours of exercise per week for each of
them. This change was conditional on the com-
plex accreditation and submitting of the modified
study programme. Today they full-time students
can study according to the modified curriculum,
as opposed to the part-time students who per-
form their studies according to the former, above
mentioned model. With respect to the expected
results of the accreditation commission and the
transitional period of the effectiveness of their
decisions, it was necessary to begin to tackle the
situation. For this reason, it was necessary to re-
consider the organization of individual activities
within the course "Algorithms and Programming”
and set them so that to implement gradual ac-
quisition of the required knowledge and skills.
The course evaluation therefore consists of in-
terim and final evaluations. During the semester,
the full-time students are required to elaborate
two midterm test, two assignments, and at least
six assessed homework assignment. Also activi-
ties at seminars are evaluated, as well as the tasks
processed beyond the scope of expectations or
assigned tasks. The student can obtain 40 points
+ bonus points (awarded for above-average ac-
tivity). Twenty points are sufficient evaluation to
approach the final assessment. The final assess-
ment takes the form of non-standardized didac-
tic test that is processed in order to test the stu-
dents' knowledge and skills of at all four levels of
significance according to Niemierko's taxonomy.
The time provided to students for completing the
test is 90 minutes. The test for full-time students
is configured to 60 points, and for successful com-
pletion of this course it is necessary to obtain at
least 56 % of the total score, what is represented
by 56 points. Teaching the course to external stu-
dents is carried out in blocks (12 hours lectures,
6 + 6 hours of seminars); therefore it was neces-
sary to slightly modify those conditions for evalu-
ation. The content of the course have remained
unchanged. During the semester, the part-time
student can obtain 20 points for processing of as-
signments and homework assignments and 80
points from the final didactic test that is designed
exactly in the same way as for full-time students.
The difference lies only in the increase in scoring
of the same tasks.

Fig. 1 provides the percentage data of suc-
cess/failure rate at the continuous assessment of
students over the monitored last three academic
years. The graph shows the rising failure rate of
students. Unfortunately, we cannot significantly
affect the number of students, who drop out stud-
ies during the first semester. These figures are

only given for completeness. However, the most
common reasons for leaving the study in the first
weeks of the study are transfers to other programs
of study, more or less of the arts and humanities
orientation. An interesting question would be to
monitor whether students who have difficulty
with the course subject matter at the beginning
and consider prematurely terminate the study,
are the ones who will ultimately fail to success-
fully complete the course. This idea is related to
the fact that in the academic year 2014/2015, the
number of students who completed their studies
decreased, but the number of students that were
not granted credits from the course increased.
However, we have not dealt with examining these
facts yet. Nevertheless, we believe that the efforts
of teachers to motivate students for successful
completion of the course until the last moment,
is the reason.

Number of granted credits in full time study

70 %

60 %

50 %

40 %

30%

Number of students

20%

o =

2012/2013 2013/2014

Academic year 2014/2015

Granted credits M Resused credits

Fig. 1. Data of success/failure rate at the continuous assess-
ment of students

The number of students who
not completed studies
35 %

30%
25%
20 %
15 %
10%
5% l
0%

2012/2013 2013/2014 2014/2015

Number of students

Academic year

Fig. 2. Data representing the number of students who com-
pleted their studies

Fig. 3 shows the completed final evaluations
of students, which indicates that it do not copy
the Gaussian curve, as we might expect. The posi-
tive phenomenon that can be observed from this
graph is, that in the academic year 2014/2015, all
students who have been granted credits, success-
fully passed the exams. This fact can be explained
by an exact defining, monitoring and compliance
with the rules of continuous assessment of stu-
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dents that we specified above, compared to the
academic years 2012/2013 and 2013/2014.

The results of the evaluation of the studies
results in the course "Algorithmization and

Programming” — full-time students
35%

30%
2
€ 25%
T
2
» 20%
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o
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Final marks A B C D E FX
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Fig. 3. Data of the success/failure rate at the final assessment
of students

We are fully aware that presented results may
be affected by various factors, which may some-
what distort the presented results, but at this
point, their detailed investigation is not decisive
for us. Our goal is to just the clear demonstration
of existing problems. The most misrepresenting
factors for the comparison of results in every year
is an annual heterogeneity among students (in-
fluenced by their prior education, as well as their
practical experience in the field), their motivation
to deal with the field issues and achieve the best
evaluation, as well as genetic preconditions for
successful acquisition of algorithmic thinking and
programming. These results are slightly distorted
even by voluntarily outgoing students because of
the failure from other subjects during their stud-
ies. Many factors were recorded incorporated into
the results during monitoring, but as we have
already indicated, they occur in them. Given the
objective, we do not consider them as relevant.
These claims, we specify on the basis of analytical
and critical investigation and assessment carried
out by using unstructured interview with students
in each of the monitored years.

I1l. MATERIAL AND METHODS

Based on these defined areas, it is necessary
to subject them to a more detailed examination,
and process interactive animations and applica-
tions for these areas at the application of anima-
tion-simulation modelling to improve efficiency
of acquiring the studied issues or sKkills.

As mentioned above, the final evaluation takes
the form of non-standardized didactic test, that
is processed in order to test the students’' knowl-
edge and skills at all four levels of significance
according to the Niemierko s taxonomy. The test
covers all the issues studied within the framework
of the course. It consists of four categories:

Category A - consists of 25 questions with an
option of one correct answer. The questions are
primarily focused on verification of the first and
second level according to Niemierko.

Category B - consists of 5 different kinds of
qguestions (multiple choice questions, categori-
zation questions, open-ended questions, graphi-
cal questions, etc.). The questions are primarily
focused on verification of the second, third and
fourth levels according to Niemierko.

Category C - is practically and complexly ori-
ented task, the aim of which is to design the al-
gorithms with all related matters for the specified
problem. This task is used to verify primarily the
third and fourth levels according to Niemierko.

Category D - is practically and complexly ori-
ented task, the aim of which is to verify the knowl-
edge within the key area of sorting algorithms.
This task is used to verify primarily the third and
fourth levels according to Niemierko.

We evaluated five variants of didactic tests
that differed in an order, as well as questions and
tasks. Representation of individual thematic units,
however, was maintained. The aim is currently to
assess problem areas, and not to evaluate the
success of each student at the basis of those
tests. Fifty-seven respondents took part in the
evaluation. Each category was subjected to a de-
tailed assessment. In A category, we considered
a very critical the tasks, where the percentage
reached a value in the range O % - 40 %. As the
insufficiently handled tasks we considered those,
the percentage of which ranged from 40 % - 60 %.
The tasks worked out with more than 60 % suc-
cess rate, were considered as being adequately
solved. A similar classification was used even in
case of B category. Categories C and D were as-
sessed somewhat differently, given the fact that
we expected from students the acquisition of
complex issues and application of the acquired
knowledge in dealing with previously unknown
tasks and problems. In addition, we expected
from students also the independent writing of so-
lutions. Category “critical” was represented by the
task which was treated in the range of 0% - 30%,
insufficiently solved task reached 30 % - 60 %. The
tasks worked out with greater than 60% success
rate, we considered to be sufficiently handled.

IV. RESULTS AND DISCUSSION

Each version of the test was subjected to de-
tailed analysis. Based on the results presented
in Fig. 4, we can exactly specify, which questions
of A and B categories may be considered the
most critical - marked in red, questions that are
not solved/answered in a satisfactory manner
- marked in green, and questions worked out in
satisfactory success rate - marked in blue.

Questions to the Test No.1 identified as “criti-
cal” cover the following areas: methods of repre-
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Fig. 4. The success rate of students in categories A and B, Test No.1
senting algorithms; files; pointers; strings; prop- _ _
erties of sorting algorithms and sorting arrays and VBDTO Variables, basic data types and operators
improved sorting methods. - ]
ITC Implicit type conversion
Questions to the Test No.1 identified as "insuf-
ficiently solved” cover the following areas: state- MRA Methods of representing algorithms
ments and control flow; variables, basic data
types and operators; implicit type conversion; SCF Statements and control flow
structured data types; files; improved sorting
methods and sorting files. SDT Structured data types
We will not deal with the test questions that E Files
were evaluated as "worked out in satisfactory suc-
cess rate”. P Pointers
Category C, which expects students to make
a comprehensive solution of algorithmic problem S Strings
and its assessment, was mastered at 48.96 %.
) . DDS Dynamic data structures
Category D, which again expects students to
make a comprehensive solution, but in this case oA Properties of sorting algorithms and
of sorting algorithm. This task was mastered with sorting arrays
36.88 % success rate.
For purposes of representation of particular ISM Improved sorting methods
data, we decided to introduce abbreviations for N
. L . . . . SF Sorting files
individual thematic units, which are discussed
within the course, and were monitored as a part . )
. SA Searching algorithms
of the analysis (Table 1).
TABLE | C The complexity of the algorithms
: (time and space complexity)
ABBREVIATIONS OF ASSESSED THEMATIC UNITS

Abbreviation

Thematic units

BA The basics of algorithmization
PSS Problem solving strategies of algorithms
PA Properties of algorithms

A similar philosophy was applied to evaluate
all other variations of the tests. The data are not
represented by a graph description as mentioned
above, but summarily in Table 2.
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TABLE 2.

EVALUATION OF DATA FOR TESTS NO. 2-5

Test No. 2 Topics Test No. 4 Topics
Critical tasks 8,18, 25 SDT, P Critical tasks 15,22, 24 DDS, ISM, ISM
Insufficiently | 3,10,15,16,19, | VBDTO, SDT, S, Insufficient] 2,5,6,8,911,
Category | handled tasks 20, 21 DDS, SA, SA, ISM Category Y 12,16, 18, 20,
handled tasks
A A 23,25
Adequatel 1,:2.4,56,7,9,
oy | 11,12,13,14, Adequately | 1,3,4,7,10,13,
17,22,23,24 solved tasks 14,17,19, 21
Critical tasks Critical tasks 26,27,30 MRA, SCF, ISM
Insufficiently Insufficiently
CateBgory handled tasks CateBgory handled tasks 29 PSS
Adequately 26, 29 MRA, PSS Adequately 28
solved tasks solved tasks
Critical tasks Critical tasks
Insufficiently o Insufficiently
Catecgory handled tasks 57.33% Catecgory handled tasks
Adequately Adequately 50,42 %
solved tasks solved tasks
Critical tasks Critical tasks
Insufficiently o Insufficiently o
CateDgory handled tasks 55,00 % CateDgory handled tasks 49,48 %
Adequately Adequately
solved tasks solved tasks
Test No. 3 Topics Test No.5 Topics
- 3,6,10,11,12, VBDTO, VBDTO, Critical tasks 3,18 PSS, P
Critical tasks 14 16 23 25 SDT, SDT, F, S,
, 10, 23, DDS, ISM Insufficiently 56,8 14 15, PSS, MRA, ITC,
S, DDS, ISM, SF,
Category Insufficient| Category | handled tasks 19, 23, 24,25 SA C
A Y 5,13,19, 21 PSS, F, ISA, SA A '
handled tasks
Adequatel 1.2.4,7,9,10,
Adequately [1,2,4,7,8,9 15, solvgd taskys 11,12,13,16,
solved tasks | 17,18, 20,22,24 17,18, 20, 21, 22
Critical tasks 27,29, 30 Critical tasks
Insufficiently Insufficiently
CateBgory handled tasks CateBgory handled tasks
Adequately Adequately MRA, PSS, PSS,
solved tasks 26,28 PSS, PSS solved tasks 26,27,28,29,30 PA, ISM
Critical tasks Critical tasks
Insufficiently Insufficiently
Catecgory handled tasks Catecgory handled tasks
Adequately 6533 % Adequately 4792 %
solved tasks solved tasks
Critical tasks Critical tasks
Insufficiently o Insufficiently 0
CateDgory handled tasks 3300 % CateDgory handled tasks 46,25 %
Adequately Adequately
solved tasks solved tasks

From those data for category A and B, we can
observe that as the most problematic appear to
be issues of: structured data types, pointers, files,
dynamic data structures, improved sorting meth-
ods and sorting files. Also the following thematic

units can beincluded in problematicissues: prob-
lem solving strategies of algorithms and proper-
ties of sorting algorithms and sorting arrays. From
the above, we can therefore conclude that the ac-
quisition of basic concepts is not a problem for
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students, but we are currently working with more
advanced data structures or algorithms, what
is reflected in the failure on a unit “sorting algo-
rithms”. Low success rate within the evaluation of
category D proves this fact. Only in one case, the
level was reached just above the level of satisfac-
tion. Tasks in category C were processed more
or less adequately. However given the extensive
concept of the tasks we analysed them in more
detail, and we found out that most students dem-
onstrated deficiencies in the actual representa-
tion of the algorithm, what is related to the fact
that the topic “problem solving strategies and
methods of representing algorithms” appeared
among the critical tasks as well as the tasks to be
considered.

V. CONCLUSION

We intend to submit the results reported above
a more detailed analysis, particularly through un-
structured interview with the students. The aim
is to identify truly critical parts, and process il-
lustrative examples, interactive animations and
applications for these areas, applying animation-
simulation modelling to improve efficiency of ac-
quiring the studied issues or skills.
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Abstract—The paper's introduction contains a set
of notes concerned to a high quality preparation of
pupils and students and doing best in achievement
of adequate efficiency related to the educational pro-
cess, where the pupil's or student's personality de-
velopment and activation together with his/her key
competence and self-cultivation development, as well
as preparation for the labour market successful ver-
satility plays a role of great importance. The pupil's or
the student’s capability to work with information con-
tained in the natural language test is considered to be
much significant for his further labor or private life.
Therefore, any school is responsible for the quality of
education and teachers should work with adequate
and actual, high quality teaching and learning aids.

Keywords— textbook, educational process, effi-
ciency of educational process, quality of educational
process

I. INTRODUCTION

Nowadays, the educational process aims at
the student’'s personality development. In terms
of education we are currently experiencing con-
tinuous efforts to increase the quality of educa-
tion and modernize schools. At schools, students
should be provided with such education which
would enable them to successfully integrate into
practice 