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EDITORIAL

International Journal of Cognitive Research in Science, Engineering and Education
(IJCRSEE) is an open access international peer-reviewed, open-access journal, which pro-
vides a platform for highlighting and discussing various cognitive science issues dealing with
the problems of cognition (and its evolution) within some specific subject field - philosophi-
cal, psychological, linguistic, mathematical, psychogenetic, pedagogical, ergonomic. Editorial
Board strives to provide a possibility for the scientists of different fields to publish the results of
their research, technical and theoretical studies. [JCRSEE is multidisciplinary in approach, and
will publish a great range of papers: reports of qualitative case studies, quantitative experiments
and surveys, mixed method studies, action researches, meta-analyses, discussions of conceptual
and methodological issues, etc. IICRSEE publisher is The Association for the Development of
Science, Engineering and Education, Vranje, Serbia and copublisher is College for Preschool
Teachers, Aleksinac, Serbia.

IJCRSEE particularly welcomes articles on the results of scientific research in various
fields of cognitive science (psychology, artificial intelligence, linguistics, philosophy and neu-
roscience) catering for international and multidisciplinary audience. Readers include those in
cognitive psychology, special education, education, adult education, educational psychology,
school psychology, speech and language, and public policy.IJICRSEE has regular sections:
Original Research, Review Articles, Studies and articles, Book Reviews, Case Studies, and is
published twice a year. This journal provides an immediate open access to its contents, which
makes research results available to the public based on the global exchange of knowledge.
The journal also offers access to uncorrected and corrected proofs of articles before they are
published.

The main aim of the Journal is to discuss global prospects and innovations concerning
major issues of cognitive science, to publish new scientific results of cognitive science research,
including the studies of cognitive processes, emotions, perception, memory, thinking, problem

solving, planmng, education and teaching, language ‘and consciousness study, the results of
studying man’s cognitive development and the formation of basic cognitive skills in everyday
life. The Journal seeks to stimulate the initiation of new research and ideas in cognitive science
for the purpose of integration and interaction of international specialists in the development of
cognitive science as interdisciplinary knowledge.

All articles are published in English and undergo a peer-review process.

The scope of IJICRSEE is focused on cognitive research both in topics covered as well as
disciplinary perspective:

* Cognitive Research in Education
Cognitive Pedagogics
Cognitive Psychology
Psycholinguistics
Cognitive Linguistics
Cognitive Culture Studies
Cognitive Neurophysiology
Cognitive Aspects: Sport Culture
Cognitive Aspects: Methodology of Knowledge



» Text Processing and Cognitive Technologies

* Educational technology

IJCRSEE has an international editorial board of eminent experts in their field from
Russia, USA, Republic of Macedonia, Germany, Hong Kong, Greece, Serbia, Australia, United
Kingdom, USA, Turkey, Nigeria, Bulgaria, Romania, Spain, Italy, Republic of Srpska, Croatia,
Kingdom of Saudi Arabia (KSA), India, China, Thailand, Israel, Malaysia, Morocco, Jordan,,
Iran... We are confident that JICRSEE will attract a great number of editors, eminent scientists
in the field. The selection will be based on the activities of the editors and their desire to con-
tribute to the development of the journal.

IJCRSEE provides a platform for academics and scientists professionals to refer and dis-
cuss recent progress in the fields of their interests. Authors are encouraged to contribute articles
which are not published or not under review in any other journal.

Each submitted manuscript is evaluated on the following basis: the originality of its con-
tribution to the field of scholarly publishing, the soundness of its theory and methodology, the
coherence of its analysis, its availability to readers (grammar and style). Normal turn-around
time for the evaluation of manuscripts is one to two months from the date of receipt.

Submission of an original manuscript to the journal will be taken to mean that it repre-
sents original work not previously published, that is not being considered elsewhere for publi-
cation; that the author is willing to assign the copyright to the journal as per a contract that will
be sent to the author just prior to the publication and, if accepted, it will be published in print
and online and it will not be published elsewhere in the same form, for commercial purposes,
in any language, without the consent of the publisher.

The names and email addresses entered in this journal site will be used exclusively for
the stated purposes of this journal and will not be made available for any other purpose or to
any other party.

The requirement for the submission of a paper implies that it has not been published
before; that it is not under consideration for publication anywhere else; that its publication has
been approved by all co-authors.

When considering submitting an article, the Editors have provided the following criteria
to assist authors with preparing their submissions:

Originality — The author should ensure that the manuscript has not been previously pub-
lished nor is being considered by another journal.

Plagiarism - Content should be properly referenced. Be sure to check the paper for pos-
sible accidental plagiarism. Some plagiarism checker websites include: http://www.ithenticate.
com/, www.antiplagiat.ru, www.grammarly.com, www.plagtracker.com or www.duplichecker.
com

Writing — Please write in good English (American or British usage is accepted, but not a
mixture of these). For non-native English speakers, and perhaps even for some native English
speakers, grammar, spelling, usage, and punctuation of the texts are very important for an effec-
tive presentation. Hence, manuscripts are expected to be written in a clear, cogent, and readily
understandable by an international readership.

Manuscripts must be submitted online. Electronic submission reduces the editorial pro-
cessing and reviewing time. As part of the submission process, authors are required to check off
their submission compliance with all of the following items, and submissions may be returned
to authors who do not adhere to the following guidelines:

The submission has not been previously published or presented to another journal for
consideration (or an explanation has been provided in Comments to the Editor).

The submission file is in OpenOffice, Microsoft Word, RTF, or WordPerfect document
file format.

Where available, URLs for the references have been provided.

The text is single-spaced; uses a 12-point font; employs italics, rather than underlining
(except with URL addresses); and all illustrations, figures, and tables are placed within the text
at the appropriate points, rather than at the end.

The text adheres to the stylistic and bibliographic requirements outlined in the Author
Guidelines.

If submitting to a peer-reviewed section of the journal, the instructions in Ensuring a
Blind Review have been followed.

A manuscript goes through the peer review process. Authors submit manuscripts to




Editorial office via the online system. The acknowledgement letter should be sent to the author
to confirm the receipt of the manuscript. The Chief Editor first reviews manuscripts. Chief
Editor is assisted by Section Editors (could also be Co- or Associated Editors). The Editor
assigns a Section Editor to see the manuscript through the complete review process and return
it with a recommendation or decision. The manuscript is checked to see if it meets the scope
of the Journal and its formal requirements. If it is incorrect or unsuitable, the author should be
informed and the manuscript filed (or returned if requested) — direct rejection. Manuscripts that
are not suitable for publication in the Journal are rejected. A Rejection letter is sent to the author
stating the reason for rejection. If the manuscript conforms to the aims and scope of the Journal,
and formally abides by the Instructions to Authors it is sent out for review. Depending on the
type of paper, it could be accepted immediately for publication (invited Editorial, Book review
etc) by the Chief Editor.

Check that the manuscript has been written and styled in accordance with the Journal
style; that it carries an abstract (if applicable), keywords, correct reference system etc. and
check that the correct blinding system has been used. If anything is missing ask the author to
complete it before the manuscript is sent out for review.

The manuscript is sent out for review. The reviewer reads and evaluates the manuscript
and eventually sends a review report to the Chief Editor. The time for review can be set to 2-6
weeks depending on the discipline (more time is usually given to papers in the humanities and
social sciences). Make sure to provide the reviewer with clear instructions for the work, e.g.
outlined in the form of a Review report or a number of questions to be considered.

Based on the reviewers’ comments the Chief Editor makes a decision to:

* Accept the manuscript without further revision

* Accept after revision

*  Ask authors to resubmit

* Reject

An acceptance letter is sent to the author and the final manuscript is forwarded to produc-
tion. Sometimes, the authors are requested to revise in accordance with reviewers’ comments
and submit the updated version or their manuscript to the Chief Editor. The time for review
can be set to 2-8 weeks depending on the discipline and type of additional data, information or
argument required. The authors are requested to make substantial revisions to their manuscripts
and resubmit for a new evaluation. A rejection letter is sent to the author and the manuscript is
archived. Reviewers might be informed about the decision.

After review a manuscript goes to the Copy Editor who will correct the manuscript con-
cerning the correct referencing system, confirmation with the journal style and layout. When
Copy Editor finishes his/her work they send manuscripts to the Layout editor.

Layout Editor is responsible for structuring the original manuscript, including figures and
tables, into an article, activating necessary links and preparing the manuscript in the various
formats, in our case PDF and HTML format. When Layout Editor finishes his/her job they send
manuscripts to Proof Editor.

Proof Editor confirms that the manuscript has gone through all the stages and can be
published.

This issue has 14 articles (9 original research and 5 studies and article). Our future plan
is to increase the number of quality research papers from all fields of science, engineering and
education. The editors seek to publish articles from a wide variety of academic disciplines and
substantive fields; they are looking forward to substantial improvement of educational pro-
cesses and outcomes.

Editor in Chief
Dr. Lazar StoSié¢

International Journal of Cognitive Research in Science, Engineering and Education
(IJCRSEE)

Address: Prvi maj 18, 17500 Vranje, Serbia

Phone: +381 17 400 165, + 381 63 700 4281
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ABSTRACT

This study explores statistically child language-acquisition using data
extracted from large collections for acquisition in two languages — English
and French. Comparison of the two collections reveals that the advancement
in acquiring vocabulary displays very big differences when the children’s
speech is classified by the parts of speech deployed, as these are formally
defined in the two languages, despite there being no reasons to suppose that
the two language groups of children should show significant differences in
cognitive development. The hypothesis put forward is that there exist general
classes of meaning-representation and the challenge is to obtain evidence
corroborating this. A specific set of classes is proposed, derived according
to their different contributing roles in the mental representation of the world,
considered from the perspective of an “Actor in the environment” cognitive
model. The identified parts of speech from the two languages are sorted into
the proposed classes. It is shown statistically that when children’s speech is
discriminated to these classes, the acquisition processes in the two languages

concept formation, are very alike. Examining the data, the use of these classes is evident from
language faculty. the onset of language production. Some particularities related to factors
influencing the use of communicators, interjections and onomatopoeias in

children’s speech are discussed in addition to the study’s overall findings.

© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION ena can be assumed to be universal biological

How the brain forms and organizes
meaningful concepts and how the faculty of
language permits structured expressing of
their meaning are questions of fundamental
theoretical importance to linguists and cogni-
tive scientists alike. Thanks to the emergence
of powerful brain-imaging technologies, neu-
roscientific research has made significant
strides in revealing anatomically the brain’s
activity pertaining to the cytoarchitectural
organization of concepts and their labelling
with words. The neuronal networks found to
be involved in this activity appear to implicate
the entire brain. All of these studied phenom-
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properties of human brains.

Considering this wide-ranging body
of research permitted Slavova and Soschen
(2015 a, b) to amalgamate its findings with a
hierarchical information-treatment model and
propose a general theory explaining how per-
ceptual experiencing of environmental phe-
nomena and interacting with them provides a
working basis for forming concepts and sub-
sequently associating them with particular
words. The model presented in Slavova and
Soschen describes the process by which hu-
mans in general progressively acquire the fac-
ulty of language during infancy. This model
supposes that syntax is founded on concept se-
mantics. It suggests that the internal creation of
semantic description of the world and the men-
tal treatment of language syntax are products
of one and the same principles of information
processing. The underlying mechanisms were
identified as based on multimodal perception,
interoception, proprioception, the mirror neu-
ron network and default mode network — all
of them ready to run in a synchronized manner
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at birth. Following this model, the process of
establishing semantic description of the world
initially ensues automatically as the result of
interacting with it, and in accord with some
underlying principle of structuring meaning.

When children learn their first language,
the meaning of the words used in spontaneous
communication can suggest the structure of
their mental world. At the same time, the lan-
guage input that children are exposed to is of
crucial importance. That is why investigating
the structure of the primary semantic descrip-
tion of the world and its constituents necessi-
tates analysing a wide diversity of languages.
As a first effort toward such an investigation,
the present paper’s author undertook a large-
scale study of corpora of recorded utterances
collected from English and French infants over
the formative period of language-acquisition.
This paper presents the procedure of the study
and the results of its analysis.

2. PROCEDURE AND DATA

Data from 42 corpora containing 1,515
free dialogues with child speech in English
and in French, annotated with part of speech
and grammar, were extracted from CHILDES
(Child Language Data Exchange System) and
used for the statistical analyses presented here
(Appendix A).

Child speech dialogues (written, audio
and video recordings) are stored with their
transcripts and available on-line in the CHIL-
DES data repository. They are collected (in
separate corpora) and transcribed by research-
ers in language acquisition using the standard
developed over the course of several decades
especially for the Exchange system (see Mac-
Whinney and Snow, 1985). The transcription
is performed using CLAN (Computerized
Language ANalysis), a computerized system
designed specifically for the Exchange sys-
tem’s standardized format (Appendix B). Im-
portant for the study presented here is that the
stored transcripts include for each speech ut-
terance a separate line marked with “mor%”>,
created by the transcribers using the comput-
erized tools, developed for supporting the an-
notation in a large number of target languages.
This line contains the system’s standardized
symbols for the parts of speech (POS), based
on Hausser’s MORPH system (Hausser, 1989,
see MacWhinney, 2012).

For the purposes of this study the tran-
scripts, with the entire linguistic annotation,
were stored locally. Additionally, a number

of tools were developed for extracting the
transcripts from CLAN format and organiz-
ing them in a relational database where each
dialogue and each utterance is tagged with a
unique identifier (Appendix B). A more de-
tailed description of the procedure, the tools,
the data treatment and the technical aspects of
the data organization and representation are
provided in Slavova (2016).

The English data collection used in this
study contains 620 dialogues (with 62 girls, 66
boys, and 7 children with gender not specified
in the source); the French collection contains
895 dialogues (with 157 girls and 141 boys).
Some children are “recorded” during several
successive months and some are not. The pa-
rameters of the dialogues are as follows: the
English data contains in average 520 utter-
ances of different participants in a dialogue,
where 202 child utterances; the French data
contains in average 388 participants’ utter-
ances in a dialogue, where 171 are utterances
of the child.

Next, a large number of queries were
elaborated to select, regroup and calculate
parameters of the child speech utterances. In
the present study, the results for two large
corpora collections — 125,873 child speech-
utterances for English language production
and 153,824 for French language production
— were treated statistically. On average 2,400
utterances per child-month were treated, taken
from different corpora, belonging to differ-
ent children aged between 6 months and 62
months and originating from dialogues taking
place in different circumstances and selected
by different researchers over the course of the
last four decades.

Examples of the children’s utterances
extracted from the dialogues, with their POS
annotation, are given in Appendix B. The lan-
guage-related parameters presented further in
the statistical analysis are obtained by parsing
the mor% annotation extracted from the an-
notated dialogues in CHILDES.

Observation of children’s utterances in
the two languages confirmed several known
facts regarding language acquisition: The first
pronounced distinguishable word- forms ap-
pear around 10-13 months in single-word ex-
pressions, and with the development of the
child’s overall capacities, utterances become
longer, expressing increasingly complex ideas.
At approximately 26 months all the analysed
utterances have a phonological content com-
prising at least one word-form identifiable as
belonging to the given language (Fig. 1). Fol-
lowing the collected data, after the age of 62
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months, child speech starts to contain complex
and subordinate sentences in a single commu-
nication utterance.

I English M___

‘_ lFrencﬁ_i',?":_ i

I F
I| ! I|I
§ |II EI ; |
',-
TTI3 R T35t T F T g6 T 3" F 5367 £ = S ¢
Age (months) Apge (months)

Figure 1. Utterances with phonologi-
cal content recognizable as word-forms in
the given language. Ratio over all utterances.
(girls — red, boys — blue)

The task in this study is to judge how the
global content of the speech develops in terms
of mental images that underlie the meaning-
expression.

3. STATISTICAL ANALYSIS OF
THE POS ACQUISTION

For studying the use of POS, the statisti-
cal analysis relies on the annotation performed
by the authors of the respective data-corpora in
the data collections (Appendix A). In the data-
annotation scheme deployed in the CHILDES
source, the word-forms produced by children
are classified by POS as they are distinct in
the corresponding languages. This annotation
uses 33 POS for the English collection and 30
for the French.

In order to obtain a measure for the
contribution-weight of a given POS within a
speech-utterance, the following formula for
calculating the Ratio per Utterance (RU) of
the given POS within a dialogue was applied:

NPOSiJ'

RU(POS;;) =

(1)

where :

POSi1 is one of the POS annotated in
the corpora,

j 1s the dialogue,

Nj is the number of utterances with rec-
ognizable POS in the dialogue j.

NPosij is the number of the POSi in the
dialogue j.

By applying the formula (1) a RU was
obtained for all the POS for each of the 620
dialogues in English and 865 dialogues in

Nj

Vol. 5, No. 2, 2017.

French. The RU show the extent of use of the
given POS for expressing the child’s notions
within an exemplary utterance “averaged” for
the dialogue. They can be seen as weights of
the use of given POS for expressing the mean-
ing communicated by the child within the dia-
logue. The RUs were used in the further analy-
ses of the similarities.

The statistical result displayed in Fig. 2
is consistent with specialized studies in lan-
guage acquisition. For example, it has been
shown (Bassano, 2000) that in French acquisi-
tion, between the ages of 14 and 30 months,
nouns clearly predominate over verbs, but
that verbs are however produced in the early
stages. The statistical result shown on plot of
POS-acquisition does not contradict either the
time-scale of acquisition of different POS re-
ported in the specialized studies for English.

| English

o]

o]

107

French

81

EY
1

Figure 2. Development with children’s
age of the RU of the POS in the English and

French data

As shown in Fig. 2, the developmental
paths for the use of different POS in the ut-
terances produced by English-acquiring and
French-acquiring children are quite different.
This difference can be attributed to language-
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specific features, as obviously the grammati-
cal particularities of English and French are
different

Table 1 gives the correlations of the use
of identical POS in the two languages (be-
tween-languages correlation). This correlation
is small, taking into account that the use word-
forms in the considered period is described by
an increasing function.

The between-languages correlation
presented in Table 1 is for the 25 identically
labeled POS in the two language-corpora (in
descending order following the correlation
values), for the 50 months (from 11 to 61)
which have data collected for both languages.
The p — values which suggest statistically un-
reliable result are given in italic. The between-
languages correlations are obtained based on
month-to-month correspondences. That is,
each POS RU of all the dialogues belonging
to equally aged (in months) children are aver-
aged within the same month, for each of the
languages, and after that compared.

The average between-languages correla-
tion for the use of identical POS is only 0.46.
At the same time, for the period investigated,
the Sums of the POS RU (roughly - the length
of the utterances) develop in a very similar
way, correlated at 0.88, i.e. higher than the
maximal POS-to-POS correlation.

Table 1. Between-languages correla-
tions for the development over the time of lan-
guage acquisition of POS RU

POS: Correlation tafu;
Preposition RU 0,840 0
Determiner RU 0,830 0
Pronoun Subjective RU 0,825 0
Verb RU 0,818 0
Conjunctions RU 0,812 0
Verb Auxiliary RU 0,795 0
Adverb RU 0,721 0
Noun — common EU 0,697 0
Verb Modal RU 0,660 0
Relativizer RU 0,553 0
Pronoun Demonstr. RU 0,541 0
Determiner Numeric RU 0,517 0
Pronoun RU 0,483 0
Pronoun Objective RU 0,471 0
Vbs. Participles RU 0,430 0
Quantifiers RU 0,376 0
Onomatopoeta RU 0,352 0,01
Pronoun Interrogat. RU 0,349 0,01
Proncun Indefinite RU 0,331 0,01
Pronoun Reflective RU 0,327 0,02
Adjective RU 0,304 0,02
Pronoun Possessive RU 0,299 0,03
Interjection RU -0,084 0,04
Noun - proper RU -0,197 036
Communicators RU -0,415 017

Average POS-to-POS 0,465

There are no reasons to suspect that the
two languages are very different at the level
of POS-structure as they are close representa-
tives of one and the same family and are of the
same morphological type. As seen in the cor-
relation table, the POS which are used in the
most comparable way are the prepositions and
the determiners.

There are also no reasons to suspect
that, in terms of conveyed meaning, the 1-.
2-, 3- years old English-acquiring and French-
acquiring children have very different ideas to
communicate.

Specialized studies discover interactions
between semantic and grammatical develop-
ment. For example, Bassano (2000) found that
between 14 and 30 months, verb- and noun-
grammati-calization in French is related to
the production of concrete action verbs and to
concrete object nouns. Bassano proposes that
“These findings, discussed in a cross-linguis-
tic perspective, suggest that both conceptual
and grammatical packaging are important and
interacting factors in noun and verb develop-
ment“. This idea is strongly supported by all
the contemporary research presented in the
book edited by Hirsh-Pasek and Golinkoft
(2006), “Action meets word: How children
learn verbs.”

Table 2. Example - expression of mean-
ing and desires in a dialogue of a 15 months
old child. (CHI — child, MOT — mother, FAT
— father, SIS — sister)

Data extracted from the dialogue
tazl5.bw

*CHI: Mommy Mommy Mommy.
*CHI: tee [: tree] tee [: tree].
*CHI: Mommy tee [: tree].
*CHI: Dada.

*CHI: Mommy.

*MOT: what?

*CHI: out.

*CHI: baby.

*CHI: hi.

*FAT: hi, Laura.

*CHI: hi.

*SIS: hi, Laura.

*CHI: Mommy!

*MOT: what Laura.

*CHI: ah Dada.

*MOT: what's the matter?
*CHI: dee@b dec@b.

*MOT: oh my.

*CHI: out Dee baba [= bottle].
*MOT: what?

*CHI: hi, Dada hi, Dada Mommy.
*CHI: car car car car.

*CHI: car.

*CHI: key key key.
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The core meaning-related question to be
clarified concerns the very different paths of
acquisition of the POS-constituents in the two
languages (Fig. 2). The children’s utterances
in the corpora are most often incomplete and
grammatically incorrect sentences, but they
express the meant quite well (an example is
provided in Table 2). In fact, the used measure
— the POS RU reflects statistically the profile
of the words produced within a dialogue and
does not reflect the sentence level.

The next section presents the approach
proposed here in order to find a common se-
mantic organization which can explain the
language acquisition processes as similar.
Such a structure is supposed to equilibrate the
difference displayed in the acquisition process
measured at the POS level.

4. COGNITIVE MODEL

It is largely agreed in cognitive science
that learning to assign meaning to sensory
stimuli lies at the foundation of human cog-
nition (e.g., Glezer et al. 2015). Unaided by
language, infants from birth are able to begin
forming meaningful conceptual knowledge
about entities they perceive on a basis of in-
teracting purposively with them, and to ap-
ply this to their interactions in increasingly
structured ways and diverse contexts. Several
contemporary findings suggest, as proposed
herein, that the brain can execute internal
meaning-related processing independently of
language - that is to say, on a basis of process-
ing of intact perceptual representations (here
termed information-units) prior to, or in de-
fault of, their corresponding conceptual rep-
resentations’ lexicalization. A study by Moran
and Tommerdahl (2011) of an 8-year-old child
raised in a social environment, but without

Vol. 5, No. 2, 2017.

contact with spoken or signed language, found
that the child exhibited no clear evidence of
cognitive deficits. The celebrated case of Hel-
en Keller provides similar testimony. In ad-
dition, several studies (e.g., Frishberg, 1987,
Torigoe and Takei, 2002) have investigated
cases of home-signing, that is, the inventing
of sign-languages by groups of two or more
hearing-impaired individuals who have not
been taught a conventional sign-language.
The phenomenon of home-signing suggests
that humans are predisposed to elaborate sys-
tems exhibiting a language-structure in order
to share their internally created concepts, and
use them for communicating. The main ques-
tion addressed here concerns the existence of
some primary structure behind these internally
created concepts.

The present study’s approach focuses
upon the progressively elaborated content of
children’s spoken utterances. The creation of
meaningful representation is portrayed in the
proposed model as a process in which inborn
information-treatment mechanisms organize
information-flows obtained in interaction with
the world so as to establish distinct units of
meaning. In the model presented by Slavova
and Soschen (2015a., b.) this process was
termed “meaning-encapsulation”. It is sup-
posed here that the meaning-encapsulation
process is ready to run at birth. The early pe-
riod of language-acquisition is assumed to be
underpinned by the processes of meaning-en-
capsulation

Two separate regimes within the lan-
guage-learning process are considered in the
basic scheme of the proposed model — the
analytic regime, related to language compre-
hension, and the generative regime, related to
speech production or sign-language produc-
tion (Fig. 3).

/

Individual mental space

Generative pro ing

Construction of the ideabased on
meaningfulunits

4

Evaluation ofthe

actions outcome |
-

Meaningful
Representations

A

A language

> Idea to be communicated
[ |

Memory for

labels
and rules

Language
production

© &8

Feelings, |emotions

Language units

Analytical processing

Gradual development of the semantic description of the world
based on mborn rules and classes of meaning

Perception, sensation,
communication

[

N

Figure 3. General scheme underlying the proposed model
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The analytical processing in language
acquisition is concerned with the assigning
of meaning to words (or expressions). The
acquisition of language-labels and rules and
their use is seen as mapping between a child’s
own meaning-related representations and the
labels and rules used in the language-environ-
ment (Fig. 3). This process can be presented as
blending of the internally “encapsulated” units
with the language ingredients. Its outcome is
the creation of a lexicalized concept — a cap-
sule with a “name”. These names are further
involved as words in the generative process-
ing.

It should be taken into account also that
children often invent their own labels for the
concepts they have formed. These labels (per-
haps arbitrary, a la Saussure (1916), perhaps
sound-symbolic or to some extent phoneti-
cally matching the words used in the language
environment) are used by children in commu-
nicating, and with persistence (an example is
given in Table 2).

Additionally, the term idea is used
herein to signify a consciously represented
thought, generated by neuronal operations on
meaningful units. The process of idea-gener-
ation involves creating the assembly of dis-
tinguishable meaningful units that express the
thought. Recent medical studies suggest that
some brain-impairments can harm the regulat-
ing of the mechanism of idea-generation. For
example, Robinson and colleagues (Robinson
et al., 2015) suggest that “When a “brake” to
stop message generation mechanism is dam-
aged at the level of conceptual preparation,
the speaker will have difficulty stopping new
thoughts from being created, generated, and
expressed as overt speech.”.

Language production commences after
the analytic regime has created memory-paths
necessary for the retrieval of the labels and
rules used in the language. Recent research
has shown that children know the meaning of
many nouns at the age of 6 months (Bergelson
et al., 2012), while the first pronounced words
start at 10-13 months. In the speech-genera-
tive regime, the child aspires to communicate
to others a certain idea, which presupposes its
existence already in the child’s mental space.
One main question addressed here concerns
the idea-ingredients, given that the meaning-
ful units are compiled by the analytical pro-
cessing-regime, the settings for which are as-
sumed to be biologically determined.

When the idea is to be communicated, it
has to be converted into expressible language-
items, represented in memory. The question to

be further addressed concerns what types of
conceptualized items are added to children’s
expressions during the acquisition with re-
gard of their role in the mental representation
of the world. As children expressions become
more and more reach, the next question is in
what proportion and how the growth happens
happens as regards of the type of meaningful
units.

The analysis that follows relies on the
use, during the initial stage of language acqui-
sition, of different parts of speech (POS). POS
are seen as offering the building blocks of the
language’s content, which (by the present hy-
pothesis) has to be bonded to meaningful rep-
resentations (Fig. 3).

The next section proposes a set of roles
that can be distinguished in the mental rep-
resentation of the world, suggested as basic
classes of concepts.

S. MENTAL REPRESENTATION
OF THE WORLD - THE
MEANING CLASSES
HYPOTHESIS

The overall approach in this study looks
at meaning as constituting the bedrock of the
faculty of language. This is opposite to some
linguistic views, which suppose that mean-
ing exists because of language. Obviously,
if meaning is a consequence of language, it
needs to be explained from where and how
language has arisen in order to introduce the
meaning that it carries; a scientifically plau-
sible explanation has yet to be put forward,
however.

The reasoning in this section relies on
the widely accepted psychological model pro-
posed by Lawrence Barsalou (Barsalou 2003),
according to which the conceptualizing and in
general the mental representing of the world
are the undertakings of an Actor, acting in the
environment. The hypothesis developed here -
termed the “Self-centered model of language
faculty” (see Slavova and Soschen 2015 a, b)
and derived from Barsalou’s model - accords
to the concept of Self a central role in develop-
ing language faculty. Its authors reasoned that
meaningful units of information are created by
a substrate of inborn mechanisms that have the
task of ensuring the survival of the biological
system (the Self) as an “Actor in the environ-
ment”. The Actor’s mental representing of
the world can be thought as a system of such
meaningful units.
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Categorization of meaningful informa-
tion as distinctive classes is possible if the
purpose (i.e., usage) of the information has
been determined. The hypothesis put forward
here is that the mechanisms that have arisen
during evolutionary development have played
the role of internal generators of information
necessary for the survival of the biological
species in the environment. Thus the mental
mechanisms responsible for the generation of
meaningful units are presumed to build units
of importance for the species’ survival that
are assignable to such classes of information.
Each class would have a specific role for rep-
resenting the environment (the “world”) as in-
ternal meaning.

To determine the classes, the first step
was to deduce the general information-types
that the newborn (an autonomous system)
should have in order to act adequately with
regard to his Self as Actor. Based on this, the
environmentally presented “realities” that
have to be organized as information units in
order to further operate on them are supposed
to be related to: 1. Physically negotiable ob-
jects in the environment, of significance for
its functioning and existence (e.g. energy sup-
ply, obstacles, dangers etc.), 2. Their behav-
ior (e.g. actions, states, intents etc.), namely,

Vol. 5, No. 2, 2017.

that which is comparable with the actions and
states of the system and of importance for the
system’s behavior, 3. The manner in which the
environment is “organized” and changes (e.g.
the spatial and temporal particulars of the sig-
nificant objects, relative to the system’s own
functioning in space and time), 4. The qualita-
tive features of the environment (e.g. the same
color or form in separate objects) that are of
importance for the system’s survival in the en-
vironment and 5. The quantitative parameters
of the environment (e.g. evaluation of propor-
tions between the objects or between groups
of objects).

It should be noted that the reasoning
followed takes into account social concepts,
science-related concepts etc. as these are pre-
sumed of importance for the survival of hu-
mans as a species, or, at least, for the survival
of humans as they have evolved up until now.

Together with the analysis of the speech
data from the corpora, this led to the following
classes (Table 3):

» Entitles,

* Relationships,

» Circumstances,

*  Quality and Attribution,

*  Quantity and Precision and

*  Others.

Table 3. Proposed meaning-classes in the model “Actor in the environment”. Spread of the
POS with examples of annotation.

Examples of annotation,

Examples of annotation,

Meaning-Classes English Meaning-Classes LI

L. Entities L. Entities

Self IB’:;; Name. mie, sy, mnyesl G imie, Self je, moi, mon Nom, bébé, mon, ma, mes, mien
Commeon Noun  alman, njwork Comm. Noun  n|cheval, nlpied, n|crasse, n|lapin

Proper Noun  n|Dada, noprop|Uncle, n:prop|Joe Proper Noun  nprop|Papa, n:prop|Raphas!

Pronoun Subj.  procsublhe, pro:subjthey Pronoun Subj.  prosubj|il, prosubijon

Pron. Object.  procobj|me, prozobjjthem Pron. Object.  proiobj|me, prozobj|le

Pronouns praolit, profyou Pronouns projmoi, projtod, projeux

Pron. Reflect.  procrefllmyself, prorefllyourzelf Pron. Reflect. procreflse (+v|garer), pro:reflsedviappeler
Pron. Interrog.  procwhwhat, pro-wh|who Pron. Interrog.  procint|gud, pro:int/quod

2. Relationships

2. Relationships

Verb - Action v|go, vifind, vizit, v|finish Verb Action  vimarcher, viconnaitre, v|dire,

Verb - Modal mod|can, modwill, mod/do R]’.‘::i:ai v:mdlfaire, v:mdl|vouloir, v:mdlaller
Verb - Auxiliary aux|be, amx|have, aux|get ;ii:;l- V:aux|avoir, v:aux|étre

Verb To Be cop|be v:aux|étre

Participles partjmix, part|go, partjuse Participles  part|casser; part|boire, partjtomber,
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3. Circumstances

3 Circumstances

adv|out, adv|there, adv|almost,

Adverbs adv|down Adverbs adv:place|dehors, adv|d'abord, adv|trés, advianssi
Prepositions prep|at. prep|on, prep|with Prepositions prep|a, prep|avec, prep|dans, prep|moins

Pron. Demonstr. pro:dem|that, pro:dem|there Pron. Dem. pro:dem|ce, pro:demlga,

Conjunctions Ezzj: E]::;i::j ahen Conjunct. comnj|parce procrellque, conjsi

Coordoners coord|and comnjlet,

Eelativizers relpwhat, relfwhere Eelativ. procrel|guod, procrel|od; pro:rel|que

4. Quality and Attribution

& Quality and Attribution

Adjectives adj|brown, adj|big, adjzood

Adjectives

adj[blanc, adj|petit. adj|beau,

Pron Possesive procpossidetmy, procposs:dethis

Pron. Poszess.

det:possjmon, detposs|za

5. Quantity and Precision

Quantity and Precision

Numerals det:num|four, det:num|million Numerals det:num|un; detnum|trods

Quantifiers qu|more, gojmany, gn|some Quantifiers qnlplus, gniun_peu, qniplusieurs.

Indefinite pro:indeflone, proiindefimore Pron. Indef. det:gen|quelques, det:gen|chaque

Determiners det|a, det/the, det|this Determiners det|le detjun

Post post|both, post|all; post/else,

Other Other

Onomatopoeia  onlbeew, on/bawk, on|ding Onomatopoeia  on|pin onlpen, onlham cnlham; on|kof
Interjection int|da, intlba, int|da, int|wow ! Interjection mt|wah int|berk int|berk

Communicator colplease. colyes, cojao; Communicat.  coloui, colnon, cojmerci, colch, colhéh, cojmiam

colthank_vou

6. STATISTICAL ANALYSIS OF
THE MEANING CLASSES

POS appearing in the data-collections
were sorted into the aforenamed meaning-
classes, as shown in Table 3. The separation
of POS is accomplished by imagining which
POS are used in the speech-samples to express
each of the classes. The distribution cannot be
perfect — a word-form can belong to more
than one meaning-class depending on the con-
text. As an example - tout in French is at time
an adjective (translated as any, every, entire),
an adverb (translated as all, very, in all, all up)
a noun (all, whole) and a pronoun (all, any,
anything). Here the study relies on the anno-
tation-method applied by the linguists and on
their correctness.

The use of the same POS-labels in the
two languages can also be a source of er-
rors, but when looking for universals one has
to apply common sense in order to find cor-
respondences. For example, the numerals in
the French corpus are annotated as nouns as
it is following the rules of the French gram-
mar adopted in CHILDES. That has required a
retrieval of the numbers in the French corpus
and changing the annotation. Some particu-
larities have not been homogenized. For ex-

ample, in the French corpus mien in “le mien”
(the mine, m.) is a noun and in “la mienne”
(the mine, f.) is an adjective.

The child speech data were statistically
treated in respect of these classes. The RUs for
each of the meaning-classes were calculated
by summing the RUs of their POS-constitu-
ents.

As shown in Fig. 4, the paths of use of
the meaning-classes during acquisition are
very similar in the two languages. (The Sum of
RU of the meaning-classes is strictly equal to
the SUM of POS RU). The average between-
languages correlation for similar meaning-
classes is considerably higher than the average
POS-to-POS correlations (Table 4).

A strange behavior is displayed by the
class of “Others”, in that its use in the two lan-
guages is negatively correlated. It is not clear
from the data why the use of this class displays
so different a statistical picture in the two lan-
guages. However, some reasoning is proposed
in the next section.
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Figure 4. Meaning classes’ use with advancing age : Ent — Entities, Rel — Rela-
tionships, Crc — Circumstances, QIt — Quality, Qnt — Quantity, Oth — Others, Sum of all

classes (Sum of POS RU).

Table 4. Correlations of the use of
classes between English and French

Meaning class Correlation
Entities 830
Relationships 8537
Circumstances B&e
Quality and Attnbution 460
Quantity and Precision 842
Others (expressive and 171
commumnication) 3

The conclusion at this point is: when
children’s expressions are classified to the
proposed classes of meaning, the statistical
pictures that describe the two acquisition pro-
cesses are very similar, as seen from the plot in
Fig. 4 and from the correlations.

7. DATA OBSERVATION

The proposed meaning-classes are
viewed here as language replications of the
semantic roles that humans mentally construct
from their interaction with the environment. If
the classes have this function, they would be
detectable in children’s speech from the first
stage of language production. Observation of
the data-collections confirmed their use from
its outset, i.e., at 10-14 months; examples of
the first use of each class in the two languages
are given in Appendix C.

A commonly accepted fact in the field

of child language-acquisition is that the ability
to learn arbitrary associations between words
and objects develops until about 14 months of
age (e.g. Werker et al., 1998). Brain studies
(e.g. Friedrich and Friederici, 2005) also sug-
gest that the processes underlying semantic in-
tegration are already developed at the age 14
months. The analysis of the data shows that at
the age of 14 months all the classes of the pro-
posed set are used by the two language groups
taken as a whole.

The investigation of the English data
collection confirmed statistically that there is
difference in the acquisition process reflect-
ing children’s individual abilities (Atanasov
at al., 2016). In the data examined here, for
the age-group of 10-13 months there are dia-
logues of 21 children, 14 acquiring English
and 7 French. The dialogues of the 13-months
old English-acquiring children (9 different
children) contain all the classes except Quan-
tity and Precision and of the French-acquiring
group of children (4 children) contain all the
classes. The dialogues of 14-months-old Eng-
lish-acquiring (15 children) contain already all
the classes. At 16 months the use of all class-
es is already intensive for the two language-
samples (fig. 4). At 16 months, 2 (of the 4
recorded) English and 2 (of the 4 recorded)
French acquiring children used all the classes
within the confines of single dialogues. Two
of the “classes-incomplete” dialogues belong
to children who are recorded at younger age,
which allowed seeing that these children have
used the “missing” classes in their dialogues at
14 and 15 months of age.
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The conclusion that can be derived is
that the two language-collections’ samples
support the primary character of the proposed
meaning classes.

There are questions concerning the be-
havior of the classes, however, which have
to be clarified. As discussed in the previ-
ous section, the classes’ acquisition displays
a very similar, smoothly growing develop-
ment, except for the class of Others. The class
comprises Onomatopoeias, Interjections and
Communicators and its use in both languages
is initially high and tends to decrees over the
time (Fig 4). The detailed plot of the develop-
ment over the time of its components is given
in Fig. 5.

Analyzing results obtained in special-
ized domains offers some reasons concerning
the behavior and the differences accounted
statistically for the use of the class of Others.
A body of research supports Imai and Kita’s
sound symbolism bootstrapping hypothesis
(Imai and Kita 2014) stating that sound ico-
nicity facilitates language learning in general
(e.g. Assano et al., 2015). For example, stud-
ies of adults’ and children’s language-learning
have shown that non-Japanese speakers learn
easer sound symbolic Japanese adjectives
(Lockwood et al., 2016) and verbs (Imai et
al., 2008). The results obtained by Fenson
and colleagues (Fenson et al., 1994) regard-
ing English and Spanish children’s language-
acquisition showed that the earliest-acquired
words were those judged as being most iconic,
where Onomatopoeias and Interjections were
rated as being highest in iconicity.

Omomats E

\ Omamata F
19 Mo
5 Interj F
] A Nin
N, Cagromen F
1:.- Mo

I_,_,.Dnuu.u:tn E

%\ | = Umomato F
* hio

X -~ Imterj F
% Ko
\\ o Cogrunem P
Y | Mo

Figure 5. The class of Others.
Correlations : Communicators: -0,415
Onomatopoeias: 0,352, Interjections: -0,084,.

Laing, C. E. (2017) used an approach

based on picture-mapping task and reported an
advantage for onomatopoeia in the mapping
word-to-semantic-item in broader perceptual
sense. The extended analysis of the results re-
lated to these phenomena, proposed by Laing,
states that Onomatopoeia probably constitutes
the most obvious and common form of iconic-
ity, but ideophones (e.g., glisten, jingle) and
mimetics (found in Japanese) also contribute
to iconicity. The author states that the extent of
this contribution varies across languages.

Concerning the statistical picture ob-
tained in the present study, in the light of these
cited results it is hypothesized here that Ono-
matopoeias, known to be dominant in infants’
early lexicons, are initially used to name En-
tities, Relationships etc., which explains the
decrease of their use over the course of time,
in both languages. It can be supposed that the
use of onomatopoeias is language and culture
dependent, which may explain the observed
differences of the two languages.

As may be seen from the plot in Fig. 5,
the negative between-languages correlation
observed for the Others class is due mainly
to the dissimilar use of Communicators (yes,
no, thank you, hi!, oui, merci, salut! etc.) and
Interjections (see Table 3). It should be noted
that the p-value for the correlation of Commu-
nicators is 0.17, so, formally, the correlation
represents an unreliable result. In fact, obser-
vation of the data shows that the intensity of
use of Communicators displays a big disper-
sion over the dialogues. Unsurprisingly, the
use of Communicators is dialogue-dependent.
This dependency reflects the influence of the
context occasioning the dialogue on its con-
tent. It is plausible, too, that children’s indi-
vidual habits have an impact on their use of
Communicators. In all cases, in the English
dialogues the level of use of Communicators
is approximately constant, whereas the French
data contain dialogues in which the use of
Communicators drops drastically over the
course of time.

The plots in Fig. 6 show the distances
found after multidimensional scaling for the
set of POS RU in the two languages (for the
entire period of language acquisition investi-
gated). The plots suggest that use of POS ad-
vances en bloc (with the exception of Nouns
and Verbs) in both languages. Only the use of
Communicators displays a markedly distant
point, suggesting their separate role in lan-
guage expression.
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Drerived Seimuius Corfiguratien
Eutlidean distancs modal

Figure 6. Euclidian distance model after
multidimensional scaling of the POS RU

In French, the use of the Others class
decreases as language-acquisition progresses
(Fig. 4). One may suppose that the decrease
is offset by the use of alternative POS (as is
found regarding Onomatopoeias), or perhaps
by other means of communicating.

04

o0

a0
| oo
Group 11-36 months Group 37 - 62 months

B Communicators - oui, ah oui, oh oui, beh oui, ouais... mh, mhm
B Adverbs - d'accord, si, ben si, mais si ...

Figure 7. Example - use of some affir-
mative communicators and adverbs in French

Fig 7, for example, depicts the analyzed
samples regarding use of affirmative commu-
nicators in French, together with other means
often used by French-speakers for expressing
them (where “si” is a quite specific manner of
expressing a double negation - i.e., expressing

Vol. 5, No. 2, 2017.

approval in contradiction to a negative state-
ment just made by the other speaker in the ex-
change).

Speech communication in free dialogues
is an act. The internal dispositions, intents, and
emotional states implied by the speaker are
not transferred in a uniformly faithful manner
by the pronounced words alone. Even when
taking into account that the prosody of the
announcement conveys a lot of information,
the accompanying signs and reactions such as
gestures and gaze make part of the commu-
nication. This behavioral aspect of language
communication is culture dependent. As an
example, the communication within a group
of speakers of Italian looks different to that
within a group of speakers of Dutch. It seems
reasonable to propose that the difference ob-
served in the statistical result is due to the in-
fluence of the adult’s language and communi-
cation practices in the two cultures.

Re-addressing the questions of concept
formation and language production after un-
dertaking her huge analysis, Laing (2017) dis-
cusses the role of iconicity in early language
development as follows: “...These 2 words
[dog and ball, found to be among the first 10
most frequently used by small children] are
among the 3 least iconic of the 10 words over-
all, and dog is both the least iconic and least
systematic of the 2 words. In these two cases,
therefore, the motivation behind their early ac-
quisition cannot be driven by iconicity.

Perhaps the reason for children’s fre-
quent production of such words could reside
in the inborn necessity to mentally represent
the related semantic types.

8. DISCUSSION

The idea underlying this study is not
novel in linguistics. The overall approach can
be seen as a statistical investigation towards
the “semantic bootstrapping hypothesis™ pro-
posed by Steven Pinker (Pinker, 1987). Pinker
supposes the existence of a “semantic induc-
tive basis” that helps children in the acquisi-
tion of language rules by means of “syntax-se-
mantic pairing”. The content of the inductive
basis proposed by Pinker comprises categories
such as “name of person or thing”, “action or
change of state”, “attribute” and “spatial rela-
tion, path or direction”. Further, Pinker’s work
shows how these categories can lead to the ac-
quisition of syntactic rules.

The set of classes proposed here, in-
ferred from the Actor in the environment mod-
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el, came to be quite similar to the categories
proposed by Pinker. The results of the pres-
ent study support the hypothesis that syntactic
rules are based on semantic determinants and
suggests, too, that this basis is common for all
humans.

This implies that during the course of
evolution, over a large time-span, the devel-
opment of languages has been dictated by the
development of the mechanism for mental
representing of the world.

Let us present language development
(and acquisition) as depending on two com-
plementary factors: the one being how neces-
sary it is to encode some item of information
in order to communicate it (in terms of its
importance for the continued communal exis-
tence of humankind), and the other being how
feasible it is to do so. One may suppose that, in
evolutionary terms, the necessity to communi-
cate in order to survive has influenced the de-
velopment of the mental capacities required.

Communicating information by means
of spoken language necessitates first concep-
tualizing it and then according to it a phonetic
content (label). This raises the question as to
abilities necessary for conceptualization and
those regarding the phonological encoding.

In the languages examined, Communi-
cators and Interjections are mostly expressed
with short syllables comprising simple phonet-
ic content, easily memorized and pronounced.
These lexemes are expressing internally gen-
erated, affective reactions to information that
has been processed (immediately or in the
past), and express products generated by lim-
bic system processes. They can be seen as
speech-expressions of internal information
flows that encode intrinsic characteristics of
the Actor. This explains their intensive use in
the initial period of language production (see
Fig. 5).

From the standpoint of conveyed mean-
ing, Ccommunicators are the most complex
representatives of the speech as they serve
to communicate agreement or disagreement,
intents, internal dispositions, etc., evaluating
the overall conceptualized situation. Indeed,
Communicators serve to summarize and con-
vey, in a single word, both the Actor’s overall
conception of a situation and his or her im-
mediate stance or inclinations in reaction to it.
As stated in the Wikipedia article on “Yes and
No”, “They are sometimes classified as a part
of speech in their own right: sentence words or
word sentences.”

Onomatopoeias, most likely, are used
intensively at first because their sound-sym-

bolic nature facilitates the word-to-concept
mapping. From the standpoint of mental rep-
resenting of concepts, their use is equivalent
to the use of Entities, Relationships, Circum-
stances, Quality and Quantity.

The problematic is related to mecha-
nisms ensuring the concept-creation and their
dependence on brain resources. It has been
argued by Fennell and Werker (Fennell and
Werker, 2003) that 14 month old children’s
failure in associative word-learning situations
is due to a processing overload (which, how-
ever, does not incapacitate their discriminat-
ing of the words’ phonetic detail).

Children’s speech demands the use of
so-far extant concepts, so their volume in the
speech reflects the processing charge which
the mental system has allowed at that given
age. The plot of the use of classes (Fig. 4)
shows that the line of the Sum of classes de-
velops in a very similar way for the two lan-
guage groups of children (correlation 0.87).
This suggests that some resource underlying
the conceptualization abilities is used quite
similarly by the two language groups.

The statistical picture displayed entails
several questions. One is why the classes
participate with different weights within the
meaning construction. The reason for this
should be related to the processing charge that
they demand.

A second question is related to the pro-
portions of meaning-classes — in English the
intensity of use develops in the order Entities
— Relationships — Circumstances (Fig. 4) and
in French the order of intensity is Entities —
Circumstances — Relationships. These classes
serve to mentally re-describe an Event. The
mental image of an Event consists (in general)
of Entities, Relationships and Circumstanc-
es. The proportion of their use to express an
Event can be language dependent. The Sums
of the RU of discussed three classes develop
in very similar way (correlation till 36 months
- 0.905). That suggests that the mental process
treats the two schemes with an equal effort.

All these questions necessitate establish-
ing a model depicting the complexity of the
mental processing associated with different
meaning-classes that can explain the reported
statistical observation.

9. CONCLUSION

Theories and studies in the field of child
language-acquisition have increasingly con-
centrated on the relation between language
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units and semantic representations. Despite
the huge amount of brain studies investigat-
ing the reactions to semantic stimuli, seman-
tic confusion, word-to-concept mapping and
other aspects of semantics, there is still no ex-
planation from where the semantic represen-
tations come and what primary role do they
have. In other words, why do they exist?

The present study proposes a model
which, as first step, portrays the general bio-
logical foundation for the existence of se-
mantic representations as information sub-
stance. The model posits that children are born
equipped for the role of Self-actor in the en-
vironment and supposes that inborn informa-
tion-treatment mechanisms organize informa-
tion into general meaning-related classes that
have the role of ensuring the Actor’s survival
in the environment.

The classes-hypothesis is tested by ana-
lyzing data from child language-acquisition
of two languages. When children’s speech is
considered in terms of use of these classes, the
similarity between the two language acquisi-
tion processes is important. An essential sta-
tistical observation is that children use repre-
sentatives of all these classes from the onset
of language production - an indication that the
proposed classes reflect inborn mechanisms
for mental representing of the world.

The presented result and reasoning, as
it often happens in science, give rise to sev-
eral novel questions. The most important of
them is related to the processing load which,
following the data is different for the different
classes.
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Appendix A

List of the corpora in CHILDES data repository used in this study.

Number of
Corpus in CHILDES: Dialogues included
in this study
English Belfast Corpus 10
English Bernstein-Fatner Corpus 5
English Bliss Corpus 2
English Bloom73 Corpus 6
Englizsh Braunwald Corpus 111
English Brent Corpus 24
Englizh Brown Corpus 31
English Clark Corpus 1
English Cornell Corpus 11
English Demetras] Corpus 25
English Feldman Corpus 19
English Fletcher Corpus 10
English Gleason Corpus 48
Englizh Hall Corpus 2
Englizh Higginzon Corpus 4
English HSL1LD Corpus 26
English MacWhinney Corpus 22
English NewEngland Corpus 19
Englizsh Peters Corpus 8
English Post Corpus 20
Englizh Rolling Corpus 24
Englizh Sachs Corpus 4
English Snow Corpus 4
English Suppes Corpus 1
English VanHouten Corpus 13
English Warren Corpus 4
Englizsh Weist Corpus 10
English-TUS A Bates Corpus 09
Eng-USA Soderstrom Corpus 1
French Champaud Corpus 32
French Geneva Corpus 15
French Hammelrath Corpus 224
French Hunkeler Corpus 22
French Leveille Corpus 34
French Lvon Corpus 207
French MTLN Corpus 290
French Paris Corpus 32
French York Corpus 23
Phonbank English Providence Corpus 1
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Appendix B: Presentation of the Data. Example: English — the beginning of a dialogue.

ag a) As presented in CHILDES, the data source. Window of the CLAN interface.
{@Begin x
{@Languages: eng (9
@Participants: CHI Ross Target_Child , MAR Mark Brother , MOT Mary Mother , FAT Bran Father
@ID:  eng|MacWhinney|CHIM4; 1.17|maleltypical|[Target_Child|l]

@ID:  englMacWhinney|MAR|2:2 23|(I[Brothe||

@ID:  eng|MacWhinneyMOT]|[[[Mother||

@ID:  eng|MacV] 5t :
@Media: 48a1, a b) Tagged and additionally annofated records of the same dialogue, as stored locally

@Date: 11-FEB{ in the constructed database

giﬁ;ualiﬂ"i Ry~ Toauier - TexMarkedT - - TypeOiecor - Dala - Paeni -
you '33"1 49 mrsdomc  ms4dmew0002 O @Languages:  eng

%mor.  profyou 49 mrsdSmc  ms49.mow0003 O @Parficipants: CHI Ross Target Child , MAR Mark Brother , MOT Mary Mother
%gra: 1)3|SUBJ

! 49 mrsd9mc  rsdSumow0004 0 @I0: engMac\VhinneyjCHIl4; 1.1Tjmale|typical|[Target_Chidj]
CHI: no. - 49 rrs4omc  mrs49.mew0ons 0 @i engMacyhinneyfMARIZ:2. 23] Brother]]
Semor:  colno 49 rsd9mc  ms40mew0006 0 @ID: engjMac\hinneyMOT]|||Maother]|
%gra: 1[0INCRY 49 ms4omc  ms40mow000T 0 @I engiMacWhinneylF AT|IFatheri]
"FAT: okay . » 49 rsdOmec  ms4Omewl0DE 0 @Media 48a1, audio
%mor: colokay | 49 rsdamc  msd9mcw0009 O @Date: 11.FEB-1982
%gra:  10IINCR 49 rsd9mc  ms40moew0010 0 @Situation: Rioss was being real nice to Brian and saving candy for him .
*FAT: Mieatitt 49  prsd@me  mredOmewl011 1 *FAT: you can eat it now . FAT:
S%mor:  pro:subll 49 rrsd9me  ms49mew0012 1 Wmor profyou modjcan vieat projit advinow .
%gra: 1|3|SUBJ| 49 rrsdSmc  mrs4Bmew0013 1 %gra: 1]3|SUBJ 2{3JAUX 3|0[ROOT 4|3|08.J 5|31ICT 6[3[PUNCT
*CHI: no.- 49 grsd9mc  rsdfumew001d 2 *CHE no. CH:
%mor:  colno . 49 rrsd49.mc  mrsdimew0015 2 %mon cojno .
: 49 mrsdSmc  rsddumew0016 2 Sora: MINCROOT 21|PUNCT
o, A 49 rrs4ome  rs40mew0017 3 FAT: okay . FAT:
49 rrsd0mec  mreddmew0018 3 Smon cojokay .
49 rsdimc  ms49.mew0019 3 Segra: A|0)INCROOT 2|1|PUNCT
49  rrsd49mc  msdmowD020 4 *FAT: I'll eat it tomorrow . FAT:
49 rrsdOme  rsdOmoew0021 4 %mon pro:subil-mod will vieat profit adv:tem{tomormow .
49 rrsd49.mc  ms49mowD0Z2 4 %gra: 1]3|SUB.J 2{3JAUX 3|0[ROOT 4|3|08.J S|31ICT 63[PUNCT
49 msdimc  sdBmeowl023 5 *CHE no. CHE
49 rrs49me  rs49mow0024 5 Bmor cojno .
49 mrsdmc  ms49mowD0Z5 5 %gra: 1)0JINCROOT 2|1|PUNCT
49  grsd9mc  rsdbmow0026 5 Scom: he misundersiood who was the subject of that senfence .
| 49 rrsd4omc  mrs49.mew00ZT 6 "CHE T'm saving it for you for tomorrow . CHI:
49 rrsd9mc  rsdSumcew0028 6 Ssmon pro:subll~auxfes 15 partjsave-PRESP profit prepifor projyou
49 mrs40me  rs4mew0029 6 preplfor adviemitomarow .
49 rsdmc  msdmowl030 6 %gra: 1)3|SUB.J 2[3JAUX 3|0[ROCT 4|3|0B.J 5|31JCT 6|5|POBJ T|3ICT
49 rsd9mc  ms4dmew00d 6 8|3|PUNCT

c) Child speech. after extraction from the same of dialogue, stored in the local database table
“Children speech™ (in 3th Normal form).

49  rrsd9.me rrsdS. moaii2l no . oo | no . 1]0]INCROOT 2 | 1] PUNCT <
49 rsd.me  rsAS.mowD0ZT  Umosaving it for  pro:sub |l aux | bef& 1S part | save- 1] 3| SUB) 2] 3 | Aux 6
you for PRESP pro| it prep | for pro|you o] ROOT 4] 3| OB
tomorrow . | prep | for advitem | tomorrow . Sl3|rET 6|5 | POBY T3 ICT

2| 7| PORI 9] 3| PUNCT

Recoid: 4 4 3 of 164 LA U o Mo Fiites Seanch

www.ijcrsee.com
16


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education
Vol. 5, No. 2, 2017.

Appendix C. First use of the proposed meaning classes
Examples for the period 09-19 months in English and 11-20 months in French.

There are no occurrences of use of the classes observed in the corpora before the earliest
month, shown in the listed 10 examples for each class.

DMonths] Dialogue | Speech English [ POS |
Entities

09 |ale09.br Mama . t:propMama .

09  mor09.br Dada . tprop/Dada .

08 mor(8.br legg . mlegg .

10 imirl0.br Ma &=noise . m:prop/Ma .

11 mayll.hg shoes . tshoe-PL .

11 imayllhg |baby. /baby .

11 mayllhg bajnana . mbanana .

11 dilllbr o . Dillon &=noize . lcolno emlem noprop|Dillon . (Self)

12 pell2.oo lca(r) . tlcar .

12 polllro Ime me . lprozobj|me proobijme .
Relationships

11 imogllbr |go &=noize! vlgo !

12 patl2.ro [“what's™ [/] what's that ? ro:wh/what--coplbed 38 pro:dem|that ?

12 |chgll.ro ulls on hat . [vipull-35 preplon njhat .

13 imrgl3br idone . partido&PASTP .

14 |linld.ne draw . [v]draw .

15 jalil3br \Beda sit . [vlsit .

16 willé.pr tired [7]» . artitire-PASTP .

16 |alil5.bl lelimb . [viclimb .

16 |alil6.bl lgone . artzo&PASTP .

17 [lahl7.bw leating . partjeat-PRESP .
Circumstances

12 jpatl2.ro [Fwhat's™ [/] what's that ? pro:whiwhat~cop/bed38 pro-dem|that 7

13 |bryl3.ne Yy up . adviup .

14 imirld br lout . ladv]out .

14 naold.za dere [: there] . ladv|there .

15 tazl3bw lout Des baba [= bottle] . replout n:prop|Dee nlbaby .

15  ftazl3.bw Mommy out . :propMommy adviout .

16 |jalil6.bl laway . adv|away .

16  |alilé.bl there Mama . adv|there n:propMama .

17 flael7.bw loutzide [= actually says side] . |adv|outside .

17 [lael7.bw idown . lpdv|down .
Circumstances

12 jatll.ro [=what's> [/] what's that 7 lproswhiwhat--cop|be& 38 pro:dem|that 7

13 |bryl3ne Yy up . advjup .

14 imirld br lout ladv]out .

14 macld.sa \dere [: there] . ladv|there .

15  azl3 bw lout Dee baba [= bottle] . preplout n:prop/Dee nbaby .

15 tazlsbw Mommy out . r:propMommy adv]out .

16 |alil6.bl laway . ladv|away .

16  |alil6.bl there Mama _ ladv|there n:propMama .

17 [lael7.bw loutside [= actually says side] .  |adv]outside .

17  [lael7.bw [down . adv|down .
Quality and Attribution

10 mirl0.br ruminy [7] d&=noise . adivum&dn-Y .

13 pmrgld.br ot . adij|hot .

14 morld.ne lorange . ladj|orange .

14 jmirld br [biz . ladj|big .

15  azl3 bw my me Dada . pro:poss:det|/my pro:objme n:prop/Dada .

16 stfl6.pe |zross . ladj|gross .

16 [alil6.bl \dirty . ladj|dirt&dn-T .

17 [lael7.bw [ want my bottle . ro:sub|l viwant pro:possidetimy nlbottle

17 [flagl7.bw aflz:sc <my bike> [7] . jnk|a pro:poss:detjmy n/bike .

18 |gerl8.cl lhe sleepy . ro:sublhe adjjsleep&dn-Y .
Quantity and Precision

14 morld.ne [the woof . det/the onlwoof .

14 morld.ne that duck . \det/that n|duck .

15 jalil3ibr la mommy . [det/a nimommy .

16 |alil6.bl imore . prozindefmore .

17 flahl7 bw pxx have that one . [+ PI] [vjhave det|that pro:indeflone .

18 [lael8.bw [<eat all> [7] . [v]eat pro:indeflall .

18 |gerl8.cl two, I. det:-num/two cmlem prozsubll .

19 [lahl9.bw xx this one [7] [>] . [+ PI] [det|this pro:indeflone .

19 [af19.bw [six [7] egg [* 0s]= [=] . [det:num|six nlegg .
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Menths | Dialogue Speech French POS
Entities
11 |jlil1.Pa YVV MaEman . njmamandf .
11 |jlillPa pEpa . nfpapadm .
12 |mrcl2Lly |bébeé! nfbébédm !
12 |mral2ly | descubes [=! gémit]: . prep|dediles njcubedim-PL
12 |[tmecl2 Ly chat . n|chatdom .
12 |mral2 Ly o) ohy les pingowms coloh det/les&epl njpingoumdom-PL
12 |mrallly  |unvélo [=! gémit]y . detundmészz njvélodm .
pro:dem|cedv-am|étre& PRES & 35 nbisndm
13 |amzl3 Ly c'est bien Ana nprop|Ana _ (N.EB. Self)
13 |[tmdl3Ly sgiteau [ gitean . n|zateaudom .
viramasser-PEES&SUB&13s dethmérmésg
13 |amil3Ly ramasze un lego . nllesodm=toy .
Belationships
11 |tmbllLy |+<caché. particacher-FP&m .
12 |mral2ly |talis! pro:zubijtu vilire-PASS&PRES&12s |
12 |nadl2ly |+=a[=!mt]:. voauxjavoir& PRES& s
vmdlivoulowr&PRES& 125 vidormir-INF
12 |mrallly  |+=veux domirla . adv:placella .
14 |mrbldly | catoums . adv]cd vitoumer-PRES&STUB& 1 3s
14 |analdly | ehregardes. coleh viregarder-PRES&SUB& s .
14 |mrbldLly  |me «voir [7]: . pro:obj|me v]voirdINF .
15 |tmbl5Lly |estla. voaux|ére&PRES& 3s adviplace|la .
pro:zubjlil vianx/Btra&PRES& s prorellon
16 |tmdl6Ly |l est ou= [7] doudou . n|doudoudm=blankie
16 |tmdl6Lly |apas. viauxjavoir& PRES &3 advinegipas
Clrcumstances
11  |jhl1Pa cal pro:demica 7
12 |[tmcl2lvy |encore gh. advlencore colah .
12 |mral2ly +< non ) tout de swite cojnon=no cmlcm advitout de suite
13 |tmel3Lly  |etcfeluila? conjlet pro:dem|celui-15 7
14 |mrbldLy |«a["] ca toums vvv . pro:demi¢a vitourner-PRES&SUB&13s
15 |anzl5Lly  |etld. conj|et adv:place|la .
15 |amsl5Lyv et ovolla [7]: . conjlet adviplace|voila .
16 |tmcléLly | <acote=[7]. prepla nicotédom .
17 |mral7Lly |ah «dedans[?]:. colah adviplaceldedans .
17 |a&nal?ly |amol. prepla promoidss .
Quality and Attribution
12 |nshl2ly |+ ma[7?] maman. det:possimades nimamandf .
12 |tmdi2Ly | grand. adj|granddm .
15 |ammliLy |bleu[?]. adj/bleudm !
16 |tmalfLly | ferms [7]. adj/fermédm .
16 |[tmelély | xxxrigolo. adjrigolodm .
17 |tmbl7Ly |satéte. det:poss|sadfian nitétedcf .
17 |anel7Lly | pss gentille [7]. advnespas adj gentilladf
18 |[tmglRLly |rouge[7]. adj|rouge .
18 |tmelfLlv | estlourd[7]. voaux|ére&PRES& 3z adjjlourd&m .
19 |mrdl®Ly | vvvmon zac sac. det:possmondmdésg njsacdm njsac&m
Quantity and Precizion
12 |mraldLly | etlesdeux. conj|et det|lesdpl nmum|dews .
conj|parce pro-rellque prozsublil
parce que <l [ il []x <l []: i | viaux|aver& PRES&3s nllitfm dethm&miss
12 |mral2ly |z lit un petit peu. adj|petitdom nipeudm .
13 |mralily |« Jlalala[T]s. detlladfirzr det|ladf ffsg detlafffzg .
14 |mrcl4Ly |lechat. detllefmdsg nlchatfom .
pro:zubilelle vmdljaller&PRES &3¢
15 |jlil5Pa elle va aller dans le vy . v:mdllaller&INF prep|dans det|ledmdrag .
16 |tmbléLy | une sheills. detunedffrag njabeilled=hes .
pro:demcedvam|tre &k PRES &35 det|lefmmdesg
17 |anal7Lly | c'est le feutre . n|feutredom _
18 |tmel8ly |-<deux troiz=[7]. num|deuxdim mumltroisfom
pro:demcedv e e &PRES&3s detmfim&sg
19 |19 Pa c'est un paimn ! njpaindom !
et un carré pour Ana pefit comjlet dethm&m&sg adj|carédom njpourdm
20 |ant20 Ly (N.B. Self) n-proplAna adjipetitém .

N8, The youngest children in the French group are 11 months old.
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ABSTRACT
The paper analyzes the results of an empirical research obtained with
the help of a sample of students. The research of persistence was carried out
within the framework of the dispositional concept of personality traits and
individuality by A. I. Krupnov. The techniques developed by A. I. Krupnov
as well as the author’s test of persistence were used in the study. After allo-
cating the levels of persistence, the features of self-realization were analyzed
in each group of the respondents. The specificity of self-realization was
revealed in the context of the author’s polysystemic concept, the author’s
multidimensional questionnaire on personality’s self-realization (MQPSR)
was used as a diagnostic tool. The empirical study revealed statistically
significant differences in the specifics of self-realization of the students
with different levels of persistence manifestation. The respondents with a
high level of persistence realize themselves more successfully in different
spheres of life due to the obvious active behaviour, optimistic attitude, high
motivation, creative methods and techniques of self-expression, internal
self-regulation and constructive behavior. The students with low persistence
lack successful self-realization because of passivity, pessimism, external
locus of self-control, a high level of barriers and standard simple schemes
of self-expression.
© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION

According to the numerous recent stud-
ies, self-realization not only promotes the de-
velopment of professional, social and personal
competencies, but also provides the level of
life quality that affects all the aspects of life
and human activities (Maslow, 1954; 1968;
Myers, 1992; Boekaerts, 1996; Butler, 2000;
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Dweck, 2000; Ashton and Lee, 2001; Cheng
and Furnham, 2003; Chamorro-Premuzic,
Furnham and Ackerman, 2006; Stee, Schmidt
and Shultz 2008; Cheung, Vijver and van de,
Leong, 2011; Hakimi, Hejazi and Lavasani,
2011; Zhang Ten, 2013).

Most Russian research devoted to the
problem of personal self-realization deal with
such problems as self-realization in the main
spheres of life (Kudinov S. 1., Krupnov, A.
I. and Kudinov S. S., 2012) the specificity
of professional self-realization (Korostyleva,
2005; Novikova, and Zamaldinova 2010;
Kudinov S. I., Kudinov S. S., Mikhailova and
Ruchina 2015); personal self-realization of
students in their professional training Kudi-
nov, S. I. and Kudinov, S. S., 2011; Novikova,
Shlyakhta and Baranova, 2013); self-realiza-
tion in mature and advanced age (Kudinov,
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2013; Mikhailova, 2015); gender stereotypes
and self-realization (Zhang Ten, 2013).

In this connection there rises a question,
concerning the maximum use of internal re-
sources for a full-scale self-realization of the
individual (Krupnov, Novikova and Kozhuk-
hova, 2013). One of such resources is persis-
tence as a personality trait, expressed in an
effective upholding and advancement of the
person’s position, beliefs and values, and as
a result, ensuring the success of his/her self-
realization in the society (Kudinov, 2013).
The problem of the interdependence of self-
realization and persistence requires a careful
consideration in professional training, because
it is the key to a successful professionaliza-
tion of the future experts at the initial stage.
The data on the correlation of self-realization
to persistence can be the basis for working out
scientifically proved programs, the harmoni-
zation of these phenomena aiming at optimiz-
ing the vocational training of future bachelors
and masters.

2. MATERIALS AND METHODS

The research was conducted in Moscow,
Russia. 200 people participated in the pilot
phase of the study, young men and girls, equal
in number, 20-25 years old, the students of the
Peoples’ Friendship University of Russia.

In the course of the personality self-
realization diagnostics, we applied “The
multidimensional questionnaire on personal-
ity self-realization” (MQPSR), the self-real-
ization assessment express bar chart and the
questionnaire “Self-estimation of personality
self-realization” developed by S. I. Kudinov
(Kudinov, 2013).

The multidimensional questionnaire on
personality self-realization contains 16 basic
scales, which characterize various aspects of
the personal self-realization (social corporate
self-realizing attitudes, subject-personal self-
realizing attitudes, activity, inertia; optimism,
pessimism; internality, externality; socio-cen-
tralized motivation self-realization; egocen-
tric motivation of self-fulfillment; creativity,
conservatism, constructiveness, destructive-
ness,; social barriers; personal barriers).The
questionnaire includes 120 questions. The test
can be used in the age group from 17 to 70
years old. Testing takes 40-50 minutes.

For studying the persistence of the per-
son “the paper-and-pencil test of persistence”
developed by A. 1. Krupnov, the author’s ques-
tionnaire “persistence” and “the experimental

test on persistence” developed by the author
were used.

The author’s “experimental test of per-
sistence” consisted of three kinds of tasks. In
the first task, the respondents were given three
sets of words and asked to make up three sen-
tences. The second set of words differed from
the first task by being more complex. The third
set of words did not represent a possibility to
make up a sentence.

Interpretation: the time spent on solving
each problem was estimated. If it took twice
the time to solve the third problem than to
solve the first and second problems taken to-
gether, it indicated a high level of persistence.
If the same amount of time was spent on solv-
ing the first two problems, it was estimated
as the average level of persistence and if less
than this time, then it was diagnosed as the
low level of this personality trait.

The second problem was that the sub-
jects were asked to solve three “puzzles”. The
time was calculated in such a way that the two
of them had to be solved during the lesson in
the classroom, the average solution time was
15-25 minutes for each exercise, and they had
to get down to solving the third puzzle 15
minutes before the end of the lesson. After the
end of the lesson, the subjects could be free or
complete the puzzle.

Interpretation: The refusal to perform
the second exercise was diagnosed as a low
level of persistence. The refusal to do the third
exercise after performing the first two exer-
cises was regarded as the average level of per-
sistence. Doing all the three exercises, includ-
ing the last one in extracurricular time, was
regarded as a high level of persistence.

The third challenge was giving the par-
ticipants a set of 12 different words. It was
necessary to make up several quatrains, so
that all the words were used. Moreover, the
fewer quatrains it took — the better. A stan-
dard assessment was three quatrains with one
word per line. 30 minutes were allocated for
the operation. Then additional 10 minutes
were granted at the request of the participants,
all in all, 30 minutes were added.

Interpretation: The refusal to continue
work 30 minutes after failing to carry out the
task was interpreted as the low level of per-
sistence. 35-45 minutes spent on solving the
exercises was assessed as a medium level of
persistence. If carrying out the exercise took
over 45 minutes, it was interpreted as the high
level of persistence.

For data processing, the following
methods were used: quantitative analysis us-
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ing the techniques of mathematical statistics
(Kolmogorov — Smirnov’s criterion, Student’s
t-criterion, Pearson’s linear correlation coef-
ficient, factor, variance and cluster analysis
(SPSS program 11.5). Qualitative analysis of
the obtained results was based on the compari-
son, hierarchy of expression and dominance of
the structural variables of persistence and self-
fulfillment.

3. RESULTS

The results of the study of students’ per-
sistence with the help of different research
methods and their subsequent quantitative and
qualitative processing, allowed establishing
different levels of manifestation of this per-
sonality trait in the participants. At the first
stage of processing, the experiment data were
analyzed, where it was required to make up
three sentences from three sets of words. In
the second task, the participants were asked to
solve three puzzles. In the third task, it was
necessary to use 12 words minimum in three
quatrains, and maximum in six quatrains, the
time was not limited. The results were distrib-
uted as follows. The high level of persistence
was diagnosed in 36 students, the average one
in 71 students, and the low one in 73 respon-
dents.

The results of the experiment allowed
distributing the respondents into three groups
according to the level of their persistence
manifestation.

At the next stage the results of the judg-
ments test of persistence, the paper-and-pencil
test of persistence and the author’s question-
naire on persistence were analyzed. In the
analysis of the author’s self-assessment ques-
tionnaire on persistence, the results showed
the similarity with the experimental data in the
levels of persistence. The results obtained by

Vol. 5, No. 2, 2017.

the A. I. Krupnov methods showed the iden-
tity of indicators’ manifestation.

By comparison, to the experiment data
it was found out that the highest indicators, on
harmonious variables of persistence character-
izing the success of the manifestation of this
personality trait were recorded in the respon-
dents conditionally allocated to a group with a
high level of development of the given prop-
erty. The highest indicators of the disharmonic
characteristics were found in the respondents
included into the group with the low levels of
persistence on the provisional basis.

To confirm the groups of subjects, pro-
visionally selected according to the levels of
persistence manifestation, we conducted a
cluster analysis of indicators. According to
the cluster analysis results, the validity of the
provisional selecting of the above - mentioned
groups of subjects was proved. Thus, the sam-
ple comprising 200 people was distributed as
follows. The first cluster included 46 people,
the second - 89, and the third — 65 people. The
results of dispersions’ comparison acted as the
factor proving the homogeneity and specific-
ity of each of the clusters.

To define the differences identified in
different groups a comparative analysis using
the Student’s t-criterion was conducted among
the bipolar variables in each component of
persistence.

Thus, in the first cluster relating to the
high level of persistence, there were estab-
lished the valid distinctions between such in-
dicators as: the ergicity in the dynamic compo-
nent significantly exceeds aergicity (p < .01);
in the regulatory component the variable of
internality quantitatively dominates the exter-
nality (p <.01); the sthenic emotions are more
expressed than the asthenic (p < .05); and in
the cognitive component the meaningfulness
surpasses the awareness (p <.05) (Table 1).

Table 1. Comparative analysis of average values of variables for respondents with a high

level of persistence (n=46)

Soct- Perso-

Sthenic Asthenic Internal External 3 :
:Llly_ _ng]l} Ergicity  Aergicity Emotions  Emotions  Regulation  Regulation Socw_wl_mc Egocgut_ﬂc P@found Suymﬂcm.l Objectness  Subjectness
Signi-  Significant R ¥ : Y 7 . Motivation ~ Motivation ~Awareness  Awareness
Variables ficant Pﬁrpc-ses (sthenicity) (asthenicify (internality) (externality)
Jurposes

218 20 36,0 16.0 27.0

32 28

Differences 20 5

0.2

t-Criterium 1.04 6.68

.08

P- Significance
level
(Sig)

.01
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The second cluster concerning the aver-
age level of persistence also contains a number
of statistically significant differences among
the characteristics inside the components. In
the instrumentally-stylistic characteristics, the
ergicity is expressed greater than the aergic-
ity (p <.01); astenicity dominates over stenic-
ity (p< .05); externality surpasses internal-

in Science, Engineering and Education

ity (p>.01). In the motivationally-meaningful
unit, the personally-significant purposes for
persistence essentially surpass the socially-
significant (p< .01), and in the productive
component the personally-significant pro-
ductivity surpasses the object-communicative
(p<.05), the distinctions were not detected in
other components (table 2).

Table 2. Comparative analysis of the values of variables for respondents with an average

level of persistence (n=89)

Socially  Person-

Sianif- ally Sthenic Asth-enic Internal External Socioce- Egocen- Profo- Supe-
Variables R S )ﬁ, Ergi-  Aer- Boin s Emot-ions Regu- Reoul-ation ntric tric und rficial Objec-  Subjec-
£ cy gicity (asthen- lation o Motiv-  Motiva- Awar-  Aware- tness tness
Purpo- cant (sthen- 5 ¥ (exter- i 3
o Purposes icity) icity) (u:lt_ei— nality) ation tion eness ness
G nality)
10.1 15.8 34 21 109 15.8 230 29.0 30.1 292 347 331 71 125
Differences -5.7 13 49 -6.0 9 1.6 48
t- Criterium 247 4.54 222 272 14 1.04 2.12
P- Signif-
icance level .01 .01 .05 .01 .05
(S1g.)

In the third cluster, corresponding to the
low level of persistence the dominant role be-
longs mostly to the disharmonious variables.
Thus, in the dynamic component, aergicity
exceeds ergicity at a statistically significant
level (p< .01); in the emotional component,

the asthenic emotions dominate over the
sthenic (p<.01); in the regulatory, the external
locus of control significantly exceeds internal-
ity (p<.05); in the cognitive component, the
awareness significantly exceeds the meaning-
fulness (p < .01) (Table 3).

Table 3. Comparative analysis of average values of variables in respondents with a low

level of perseverance (n=65)

Socia-

v Persona-
i 1y Sthenic Asthenic Internal External . . .
Variables Signit- Signifi- Ergieity Aergicity  Emotions  Emotions  Regulation  Regulation Socmc_entnc Egoc?ntnc IProfoumEl ?uperﬁmfxl Objectness  Subjectness
1cant B A : 3 : Motivation  Motivation  Awareness  Awareness
cant (sthenicity) (asthenicity (internality) (externality)
Purp- Purposes
033 P
6.4 6.2 271 225 92 136 144 177 124 139 101 125 94 9.6
Differences 2 46 -44 -33 -15 24 -2
t-Criterium 06 283 278 218 1.04 2.02 10
= 01 01 05 05
Significance g : E E

level (Sig.)

The observed statistically significant
distinctions within each of the components of
persistence allow to consider the specificity of
this personality trait manifestation according
to one of the revealed types, describing the
success or lack of success in persistent behav-
ior.

4. DISCUSSION

The identified quantitative differences
in different clusters characterize the levels
of persistence manifestation. Judging by the
dominance of the variables it is possible to as-
sert that the first cluster includes the respon-

dents with high levels of this trait manifesta-
tion. The second cluster is represented by the
participants with an average level of the mani-
festation of the trait under discussion, and the
third cluster accounted for the participants
with low level of persistence.

The analysis of the hierarchical struc-
ture of the persistence variables in the re-
spondents with low levels of manifestation of
this quality allowed revealing the dominance
in the instrumentally-stylistic block of such
characteristics as asthenicity, aergicity and ex-
ternality, and awareness in the motivationally-
meaningful block. The revealed set of charac-
teristics defines the mechanism of persistence
manifestation, in this case it is its low level,
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due to the dominance of passivity and inert-
ness of behavior, decrease in the emotional
tone, weak internal self-regulation and an un-
der-developed system of knowledge and skills
of persistent behavior.

A distinctive feature of the manifesta-
tion of a high level of persistence in students
is the divergent scope of targets, a wide range
of incentive motives and the sphere of the
implementation of persistence in the condi-
tions of the expressed activity and variability
of behavior, good self-regulation of persistent
behavior and optimism.

The analysis results of the questionnaire
“The personal self-assessment of self-realiza-
tion” showed that self-realization as psycho-
logical formation can be adequately charac-
terized by the respondents with a low level of
perseverance. This gives you the opportunity
to consider the phenomenon they demonstrate
in more detail, using a Multidimensional ques-
tionnaire of personality self-realization.

Thus, the empirical results obtained by
using this technique in the students with the
low persistence level testify that the greatest
quantitative indicators have such character-
istics as inertia, pessimism, destructiveness,
conservative attitude, personal and social bar-
riers of self-realization. The level of expres-
sion of these characteristics is considered to
be medium-high. In the second place, there are
such parameters as activity, externality, self-
centeredness and constructiveness in their
quantitative expression. The listed attributes
correspond to the average level of expression.

The third group was comprised of the re-
maining attributes of self-realization: socially-
corporate purposes and personally-significant
attitudes to self-realization, optimism, internal
self-regulation, socio-centric motivation and
creativity. All the noted attributes correspond
to the low level of manifestation in their ex-
pressiveness degree. The distribution of the at-
tributes of self-realization on the quantitative
scale defines the significance of each param-
eter, in the mechanism of this phenomenon
defining its specific conditionality. In the pre-
sented hierarchical model, the main functional
load in the manifestation of self-realization is
carried by the characteristics that are included
in the first group.

We will comment on the given state-
ment from the point of view of the qualitative
analysis. Bearing in mind that the first group
included only disharmonious characteristics it
is necessary to assume their negative impact
on the process of self-realization. Thus, inert-
ness is a barrier to the manifestation of the

Vol. 5, No. 2, 2017.

person’s activity, the students in this group are
more likely to be passive, do not show initia-
tive or purposefulness. Their activity appears
only in the compelled situations. Moreover, it
is aggravated by their pessimistic mood. They
are too unconfident of their possibilities and
capabilities, are guided more often by fail-
ure and do not believe in the success. Prob-
ably considerable social and personal barriers
cause such behavior. On the one hand, they
have a limited behavioral resource for self-re-
alization, do not have the behavioral flexibil-
ity and variability, they do not possess good
communicative and social skills. These are the
roots of their dominating conservatism. Yet,
on the other hand, they have a lot of personal-
ity complexes — lack of confidence, shyness,
anxiety, etc. All this together, most likely,
leads to the self-destructive outcome of their
self-realization.

In the psychological structure of self-
realization revealed by means of the correla-
tion and factor analysis, we found out that the
core constructs are inertia, destructiveness,
personal and social barriers that determine the
specificity of this phenomenon.

In general, it is possible to ascertain that
the respondents with the low persistence level
experience considerable difficulties in full-
scale self-realization, due to the imbalance in
the structure of the individual characteristics
in the structure of the given phenomenon. First
of all, it concerns the motivational, cognitive
and instrumental parameters.

The analyses of the questioner “Person-
al self-realization self-estimation” helped to
conclude that in the students with a high level
of persistence have a profound knowledge of
the self-realization phenomenon, imagine the
main space for the successful self-realization
and give a high assessment of their self-real-
ization level in different spheres of life.

The results received with the multidi-
mensional questionnaire of personality self-
realization, show that the most expressed in
the quantitative equivalent are such indicators
as creativity, activity, socially-significant and
egocentric motives. The quantitative indicator
of these characteristics corresponds to a high
level of expressiveness. Internality, construc-
tiveness, optimism, and personally-significant
intentions are located at the mid-high level of
the expressiveness. Socially-corporate inten-
tions, conservatism and externality are situat-
ed at the average level. Finally, the last group
with the low level of manifestation is repre-
sented by inertia, pessimism, destructiveness,
personal and social barriers of self-realization
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manifestation.

On the contents side, the presented hi-
erarchy of structural indicators of self-realiza-
tion expressiveness testifies that the respon-
dents prove themselves in everyday life in
different spheres of society very intensively.
The students with the high persistence level
tend to be involved in all the activities and
actions, constantly take the initiative, and at
times are organizers in the general mass kinds
of activity, initiating associates to participate.
They apply different methods and techniques
of self-expression, showing flexibility and
plasticity of behavior. In many different situa-
tions, they take into account the external fac-
tors and their own possibilities on the basis
of which, they implement certain schemes of
their self-realization.

Moreover, these respondents record a
very high level of motivation to self-expres-
sion. It is noteworthy that their motivation has
a wide range from the purely personal mo-
tives, providing the satisfaction of their ego-
istical requirements, for example, connected
with the increase of material incentives, or ca-
reer advancement, to socially-significant ones,
providing the solution of general socially im-
portant issues by means of self-expression.

Besides, it is possible to see that these
respondents are distinguished by the expressed
internal locus of control at self-realization. In
most cases, they rely exclusively on their own
internal resources and hardly take into ac-
count the external circumstances, any factors
and other people’s opinions. In the process of
self-realization the respondents are driven by
their optimism, the anticipation of positive re-
sults, they feel confidence in their actions and
behavior and predict extremely favorable out-
come of their activities. Thanks to their high
activity, self-control, intelligent actions, the
expressed motivation and optimism the re-
spondents have good indicators on the success
of their self-realization, as it is indicated by
their constructiveness.

Thus, the hierarchical analysis of the
self-realization characteristics allows ascer-
taining sufficient success of self-realization of
students with a high level of persistence.

The activity, creativity and optimistic at-
titude act as the backbone characteristics pro-
viding stable relations with other parameters
in the psychological structure of self-realiza-
tion of the respondents.

This feature set provides the high effi-
ciency of the process of the respondents’ self-
expression. The results of the factor analysis
confirmed the initial data obtained by means

of the hierarchical and correlation analysis of
the empirical findings.

Thus, the quantitative and qualitative
analysis of self-realization of students with
a high level of persistence testifies that they
are quite satisfied with the results of their self-
realization. They have a wide space for self-
expression in educational and professional
activities, family relationships and social
communities. Their self-realization is charac-
terized by a high activity in different life spac-
es, positive emotionally-conative regulation
of their behavior, activity and communication
and non-standard, original ways and methods
of self-expression.

5. CONCLUSION

The conducted empirical research has
allowed to confirm the viability of the put for-
ward assumption that self-realization is a mul-
tidimensional psychological formation deter-
mined by a complex of external and internal
factors, providing the success of the individual
self-expression in different spheres of life in
the process of ontogenesis. It has allowed es-
tablishing that one of the factors influencing
the success of self-realization is persistence as
a basic trait of the person.

The obtained data specifies that the high
level of persistence manifestation provides
successful self-realization of the person while
the low level of the development of this qual-
ity does not promote a full-scale self-realiza-
tion of students in different spheres of life.

The received empirical data on the im-
pact of persistence on the self-realization of
the person will allow developing the effective
complex programs promoting the optimiza-
tion, both of the persistence and of the self-
realization of the person.
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ARTICLE INFO ABSTRACT
Educational policy for children with intellectual disability in Republic
of Macedonia is not always consistent with the practical implications. The
subject of this research was to gain an insight into the current condition of
the persons with intellectual disabilities in Macedonia, before all an insight
into the barriers that they are facing in their attempts to access educational
information and services. This was done through conducting a qualitative
(desk-top analyses of the national legislations; semi-structured interviews
with parents of persons with intellectual disabilities and focus groups with
relevant stakeholders) and a quantitative research (quality of life research for
the disabled persons). In the research a total number of 213 examinees were
included. As in many other cases, and in many other countries, policy and
practice are not always coherent. Legislation in the area of education in our
country has to be modified and accommodated to the needs of the persons
with disabilities and their parents or care-givers. The final conclusion from
our research is that the persons with ID are still on the margins of society,
and they lead everyday battles to prove that their needs must be taken into
consideration in context of their human rights. Although awareness for the
importance of the rightful treatment of this problem is not on a satisfactory
level, still we can notice a shift in perception and liberation of prejudice.
© 2017 IJCRSEE. All rights reserved.
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1. INTRODUCTION

and conceptual paradigms which are the base
for inclusion for the persons with disabilities,
and a transition from the medical to the func-
tional model that focuses on the rights, equal
possibilities and total participation of the per-
sons with disabilities. The Convention on the

Organized social care for the disabled
persons in Macedonia, in particular intellec-
tually disabled, realized through the protec-
tion, education and rehabilitation started after

World War II (Ajdinski, 2000). In the last few
decades there was a major shift of attitudes
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Rights of Persons with Disabilities was ad-
opted on 13 December 2006 (UN, 2016). The
UNCRPD raises important issues that gov-
ernments need to address when developing
policies to realize equality, support, inclusion,
and protection for people with intellectual dis-
ability (Carney, 2013). The countries from
the Central East Europe started many system
reforms in the period that followed. Macedo-
nia ratified the Convention on 29th of Decem-
ber 2011 (UNTC, 2011). Although there are
policy changes related to the enhancement of
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educational opportunities for the intellectually
disabled, the practices sometimes vary from
the policies.

Subject of this research was to gain
an insight into the current condition of the
persons with intellectual disabilities (ID) in
Macedonia, before all an insight into the bar-
riers that they are facing in their attempts to
access educational information and services.
This was done through conducting: a desk-top
analyses of the national legislations; a quality
of life research for the disabled persons; semi-
structured interviews with parents of persons
with intellectual disabilities and focus groups
with relevant stakeholders. A total number of
213 examinees were included in the research
of which: 46 parents (36 for the semi-struc-
tured interviews, 10 for the focus group), 143
persons with disabilities and 30 professionals
that work directly with persons with disabili-
ties, or work in governmental or non-govern-
mental institutions (for the focus groups).

2. MATERIALS AND METHODS

This study noted the current state in edu-
cation and the barriers faced by the persons
with disabilities during their attempts to ac-
cess information and services. The research
goal was to improve the quality of life of the
persons with intellectual disabilities by stating
concise recommendations for the improve-
ment of the access to information and servic-
es. These recommendations are closely related
to the shortcomings in the current legislations
and practice and it is expected that they will
lead to development of positive policies for
the persons with disabilities in general. The
research questions were oriented towards:

1. Analyses of national documents con-
cerning the education options for the persons
with intellectual disability; and

2. Access to different education options
(special education and inclusive education);

The research had a qualitative and
quantitative character. Testing of validity and
reliability was done with the strategy of tri-
angulation. According to Jakob (2001) by
combining multiple observers, theories, meth-
ods, and empirical materials, researchers can
hope to overcome the weakness or intrinsic
biases and the problems that come from sin-
gle-method, single-observer, single-theory
studies. Often the purpose of triangulation in
specific contexts is to obtain confirmation of
findings through convergence of different per-
spectives. The triangulation was based on the

multiple sources of information, triangulation
of methods (quantitative and qualitative), and
triangulation of researchers (researchers from
different fields related to the persons with dis-
abilities).

Table 1. Techniques and instruments
used in the research

Qualitative aspects

of research
Research techniques  Research instruments
’:ﬁa?yzzzmem Desktop analyses
B) Semi-structured Semi-structured
interview interview guide
C) Focus groups Focus group protocol
Quantitative aspects
of research
Standardized inquiry
D) Survey for quality of life
assessment
(WHOQOL)

A) Document analyses. Within the desk-
top analyses we used primary sources (related
to national laws, by-laws, reports), but we also
used secondary sources as an addition to the
primary with the purpose to gain and insight
in the practical implications of the education
laws.

B) Semi-structured interview. Thirty-six
examinees were interviewed with the semi-
structured interviews out of which 32 (89%)
were parents of persons with intellectual dis-
ability and 4 (11%) were caregivers. Regard-
ing gender, 23 of the examinees (77%) were
female, while 7 (23%) were male. The re-
search was conducted in rural and urban ar-
eas from different parts of the state. The inter-
views were conducted in mainstream inclusive
schools, special primary schools, day-care
centers, a secondary state school for education
and rehabilitation and caregiver families.

They gave an insight into the objective
situation, coming from their perception of the
current policies in the area of education, of the
service providers and the end users of those
services. They shared their positive and nega-
tive experiences.

C) Focus groups. Four focus groups
were organized with 40 representatives (1.
professionals that are directly involved in
the work with persons with disabilities from
special institutions and special primary and
secondary schools, mainstream primary and
secondary inclusive schools, preschool insti-
tutions, day-care centers and one center for
mental health; II. parents of persons with in-
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tellectual disabilities; III. representatives from
the NGO sector or representatives of associa-
tions that work with persons with an intellec-
tual disability; I'V. professionals that work in
the area of policy making for persons with an
intellectual disability). Based on the qualita-
tive data which was collected, a qualitative
analysis was used with the purpose of defining
the concept which prevailed.

D) Survey. For the purpose of the survey
we used the standardized questioner for qual-
ity of life assessment from the World Health
Organization (WHOQOL). The quantitative
analyses gave us an insight in the objective in-
dicators for the approach to information and
services. The questioner was adjusted to the
intellectual capacity of the disabled persons.
The survey was conducted on 137 persons
with disabilities. The questioner is standard-
ized and the manner of data interpretation is
defined. The quality of life was examined in
7 domains: material wellbeing, health, pro-
ductivity, intimacy, safety, societal status and
emotional wellbeing.

3. RESULTS

The results will be shown in three sub-
sections: 1. desktop analyses; II. analyses of
the practical implications of the legislation
done through the semi structured interviews
and focus groups; and III. quality of life anal-
yses. The results chapter is merged with the
discussions of results chapter so that relevant
researches and studies are shown in a combi-
nation with the results.

1. Desktop analyses

The educational system for children
with special needs in Macedonia is organized
in three basic segments:

- Special education in special schools;

- Special education in separate class-
rooms in mainstream schools;

- Mainstream education in the same
class with other students.

This type of education is similar to the
countries in the region like Slovenia (Schmidt
and Brown, 2015), Serbia (Babic, 2017), Cro-
atia (European Agency, 2017) and others.

The decision for the educational place-
ment is made by the parents. During the enrol-
ment of the students with SEN in the regular
school the parents don’t have an obligation to
submit a finding, opinion and assessment of
the student’s specific needs. There is a large

Vol. 5, No. 2, 2017.

number of children with developmental dis-
abilities which are not covered with educa-
tion and they usually stay at home. There is no
national registry, because of which there isn’t
any precise data about the number of these
persons.

Education of children and youth with
special needs is an integral part of the unique
educational system in Macedonia. The state is
committed to the inclusion of all persons in all
areas of life regardless of the type and degree
of the disability. This tendency implies inclu-
sion in all educational levels.

The actual conceptual placement of the
education for students with special needs is
regulated with the Law for primary education
and the Law for secondary education (1995).

According to article 6 from the Law for
primary education (2008) special conditions
are provided for the students with special needs
with the purpose of gaining primary education
in the regular and special primary schools.
These students have a right to individual as-
sistance with the purpose of acquisition of
primary education. Parents have a right to en-
roll their children in regular primary schools.
There are also special primary schools and
special classes in the regular schools for stu-
dents with intellectual disabilities and autism.

Our system is based on the idea that
inclusive education in some form, does not
and should not exclude the special education
options. This is in accordance with Florian’s
view (2008) that in reality, school systems
are utilitarian in structure and are organized
around the idea that intelligence is fixed, mea-
surable and normally distributed. Thus the
schools will meet the needs of most learners,
while some may require something additional
or different from what is ordinarily available.
On the other hand, the policy of inclusion de-
mands equity in education.

In the mainstream inclusive schools, the
student needs to follow the regular curriculum.
His strong and weak sides need to be noted and
an Individual Educational Plan (IEP) needs to
be prepared. The IEP should contain achiev-
able goals for the student. The IEP should be
prepared by an inclusive team which is formed
in every mainstream inclusive school.

Special schools are an independent and
parallel system. A student that attends a spe-
cial school has many barriers if he (or his fam-
ily) chooses to transit to a mainstream school,
while the transition from mainstream to spe-
cial schools is very simple. According to de
Beco (2016) adopting appropriate legislation,
developing policies or national plans of ac-
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tion, are important starting point to inclusion
for all.

Secondary education as well as the pri-
mary education is mandatory. According to
article 39, paragraph 1 of the Law for second-
ary education, in the secondary schools for
students with special educational needs, they
are educated according to adequate curricu-
lums for students with special needs but also
with programs for the appropriate vocations or
vocational trainings.

Students with special needs have the
right to a free transportation, regardless of the
distance of their living place to the primary or
secondary schools. The Law for construction

in article 11 (2009) determines that a public
building shall be projected and built so that
the persons with disabilities will have an un-
impeded access, movement, stay and work to
and in the building.

In Macedonia there are four special pri-
mary schools for children with intellectual
disabilities and two secondary schools for stu-
dents with mild intellectual disabilities.

On the table below, a number of the stu-
dents with intellectual disabilities enrolled in
the mainstream primary schools, special pri-
mary schools and secondary state schools is
given.

Table 2. Number of students with ID in different educational placement

Number of students

Number of students with

Number of students with

Aol with disabilities in disabilities in special schools  disabilities in secondary state

YEar regular schools (for students with ID) schools (for students with ID)
2014/2015 471 422 210
2015/2016 707 431 204
2016/2017 725 451 175

There is a noticeable progression of
the number of students with intellectual dis-
abilities that attend inclusive schools in the
regular educational system. The number has
increased from 471 students in 2014/2015 to
725 students in 2016/2017. The Ministry of
education and science does not have statisti-
cal findings regarding the type of disabilities
of the students.

Below, a representation is given related
to the number of special educators and rehabil-
itators employed in the primary and secondary
schools in Republic of Macedonia (The data
related to the number of students with ID and
the number of employed professionals is giv-
en by the Ministry of Education and Science
after a request for access to information with a
public character was sent out).

Table 3. Number of employed special educators and rehabilitators

Special educators and rehabilitators employed in

Special educators and rehabilitators employed

the primary schools in the secondary state schools
320 63
Mainstream primary Special primary Secondary Secondary state
schools schools municipality schools schools
172 148 53 10

The table shows that the largest num-
ber of special educators and rehabilitators are
employed in the mainstream primary schools,
320 of them.

11. Analyses of the access to informa-
tion and services in education

With the purpose to make a comparison
of the current regulations and the current situ-
ation on the field - policy vs practice, we made
an analysis by using semi-structure interviews
and focus groups. In the education area, con-
sidering the fact that within the research we
had parents and caregivers of children in dif-
ferent educational settings and with barriers

in different segments, we defined 6 concepts
that in many areas intertwine with the focus
groups. The quotations and concepts from
the semi structured interviews are showed
in tables while the quotations from the focus
groups are in-text.

* Primary education;

» Secondary education;

* Transitions of persons with special
needs;

* Private centers;

* Accessibility;

* Associations of parents of persons
with disabilities.
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Sub-concepts Quotations

Positive sides of
inclusive education

,,She wanted to socialize with normal kids, but for us it worked.
She was accepted by the surroundings, accepted by the parents.”

Negative sides of
inclusive education

,, The largest problem is that we don’t have a speech-therapist”.
We need a speech therapist that will speak Turkish. And

Albanian.”
Positive sides of special  ,,1 choose this school because here there are classes in
education Albanian.”
Negative sides of special ,, We are missing special educators who are Albanians. These
education children need to be educated in their mother tongue.”

In Macedonia there is a dichotomous
system, or a division of the system to inclu-
sive and special education as educational
options for the children with special needs.
The parents in this study pointed out both the
positive and negative aspects of both systems.
As positive characteristics of the inclusive
schools they point out the positive attitudes of
the teachers and the peers towards the students
with ID as well as the accessibility of the in-
clusive schools in terms of ramps, elevators
and adapted toilets. The negative side pointed
out was the lack of Albanian speech therapists.
Still, some parents are not satisfied by the in-
clusive education and they believe that there
isn’t any real inclusion in the country and that
it all depends on the parents and their means.
Similar situation is noted in Slovenia as well.
According to Kovsca and Lakota (2010) there
is a lack of high-quality professional work and
inappropriate placement of children with ID in
regular schools.

Regarding special schools, as a positive
side, the Albanian classes were pointed out
and as a negative one, again the lack of Alba-
nian professionals was stressed.

Within the focus group for profession-
als that work directly with the disabled per-
sons it was pointed out that the parents are not
obligated to bring the document for the spe-
cific needs of their child in the schools. Also
the parents have an absolute right to choose
whether their child will attend a special or
mainstream school. Part of the practitioners
believe that the insistence for mainstream in-
clusion is a mistake, because there still is a
lack of resources and staff. The discussants of
the focus groups agreed that they support the
inclusive processes, but not at all costs. The
representatives of the special schools stressed
that after the introduction of the inclusive pro-
cess, the special schools are being perceived
as an isolation for the students.

“Something needs to change in the cur-
rent system, which is only and improvisation

and is not beneficial for the children nor the
parents, and at the same time we are facing
large difficulties.”

From the focus group of the parents of
children with SEN, everyone agreed that there
is a lack of special educators and rehabilita-
tors and speech therapists, as well as books for
the secondary vocational education for per-
sons with SEN and in the special schools there
isn’t enough courses related to skills and art.
Regarding the inclusive processes, the views
of the parents are divided, depending on their
personal experiences, the degree of disability
their child has and whether the society has ac-
cepted their child or not.

“In Gostivar, there is a school with el-
evators, special toilets, classes with a smaller
number of students and a sufficient number of
special educators and rehabilitators available

but you can't find this everywhere.”

In the focus group consisted of represen-
tatives from the NGO sector it was pointed out
that the lack of appropriate education for the
persons with intellectual disability is a prob-
lem that lingers throughout the years and there
aren’t any appropriate answers or solutions for
it.

“Children with SEN are often forced to
get enrolled into special schools although they
have recommendations for mainstream educa-
tion, and on the other hand there are children
who are supposed to attend special schools
but they go the mainstream schools because
their parents have good “connections” — and
because of this fact they do not get the neces-

sary treatment.”
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Table 5. Concept II — Secondary education

Sub-concepts Quotations

Re-enrolment in

secondary schools cooks.”

., Well, he finished with his printing school here, now he is with the

Positive sides of the
special secondary
education

., These last two-three years things are changing, because when there
is a cooperation between us parents there is a cooperation between
the children, and there is a cooperation with the teachers.”

Negative sides of the
special secondary

education -
schools.

,,» These children must grow, must progress, here they stagnate,
something has to be done, something must be invented, if it is
necessary we’ll write the books, or borrow them from the primary

The first cub-concept relates to the pos-
sibility of the persons with ID to re-enroll in
the special secondary schools. Parents believe
that this option is better for the socialization
of their children because there aren’t any day-
care or other public centers for them. The
second sub-concept is related to the positive
sides of the special secondary schools. Parents
believe that their mutual cooperation is a posi-
tive side and that is has a positive influence in
the interpersonal relationships of the teachers
as well as the relations between the peers. A
positive aspect are the competent teachers that
work with the students with special needs as
well as the opportunity for re-enrolment. The
third and most dominant concept is related to
the negative aspects of the special secondary
education. The view of the parents is that a
modernization of the curriculum is necessary
as well as printing new books that would sat-
1sfy the special needs of the students.

Within the focus group of experts that
work with persons with SEN it was pointed

out that after finishing primary school these
children have to direct themselves towards
carriers they hold an affinity or talents for.

“One of our students has a talent and
a desire to continue her education in the sec-
ondary music school, but we are afraid how
she is going to pass the entry exam”.

The main recommendations that came
from the NGO sector are adjustment of the
curriculum for the children with SEN, ad-
justment of the books used in the educational
process and their availability online, engage-
ment of expert staff-special educators and re-
habilitators as personal educational assistants
in the classes with children with SEN, training
of the staff that works in the special schools
in the direction of working with children with
ID, alteration of the curricula for the primary
and secondary schools in direction of educa-
tion of the children with intellectual disability
for more contemporary vocations, not just the

current ones.

Table 6. Concept III — Transitions of persons with SEN

Sub-concepts Quotations

Re-enrolment in

secondary schools cooks.”

., Well, he finished with his printing school here, now he is with the

Positive sides of the
special secondary
education

,,» These last hwo-three years things are changing, because when there
is a cooperation between us parents there is a cooperation between
the children, and there is a cooperation with the teachers.”

Negative sides of the
special secondary

education -
schools.

., These children must grow, must progress, here they stagnate,
something has to be done, something must be invented, if it is
necessary we'll write the books, or borrow them firom the primary

The first two sub-concepts were pointed
out by a smaller number of the examinees that
had such experiences with their children while
the third sub-concept was preferred by more
than half of the examinees. Regarding the tran-
sition of the students with special needs from
inclusive to special schools, the parents point
out the lack of capacities and prerequisites in
the regular schools for students with SEN as

the largest problem. One of the problems is the
manner of payment of the educational assis-
tants by professionals. Usually the parents pay
for the assistants. They believe that the state or
municipalities need to take care of this aspect.
The second sub-concept is related to the tran-
sitions from special to regular schools. Again
the parents point out that they would like their
children to visit regular schools if there are
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certain conditions, personal assistants before
all. The third sub-concept is related to the tran-
sition from primary to secondary education.
The parents, according their statements re-
main consistent to the type of education their
child attends.

Within the focus group for experts that
directly work with children with SEN it was
pointed out that it is more useful for the chil-
dren to attend special schools first, and then

Table 7. Concept IV — Private centers

Vol. 5, No. 2, 2017.

eventually to continue into regular schools.
Also, it is necessary to pay attention to the co-
operation special- regular schools and to rais-
ing awareness for the fact that the child can
be moved from special to mainstream schools
and vice versa.

“It is much more difficult for a child
that attended a mainstream school and had
no progress, to start with his/her socialization

and literacy later, on an older age.”

Sub-concepts Quotations

Relieving access to
services in private centers

., We took our child in one private center, 4 months, and it is
really beautiful there, but for us, that’s a lot of money. That
should be covered by the state.”

Opening more state
supported private centers

,,And they told my daughter that if we make an agreement with
the Department of Labor and Social Policy they will call us.”

The fourth concept that arose from the
research is related to the private centers for
education and rehabilitation of persons with
SEN. From the interviews made with the par-
ents, two sub-concept emerged that intertwine
in many segments. The parents believe that
the conditions in the newly opened private

Table 8. Concept V — Accessibility

centers (mostly in Skopje) are good with sen-
sory rooms in every center, but the costs for
one child are too high especially for parents
who are social cases. Their request is that this
is financed by the government or the munici-
palities and that the centers have a standard
working time (8-16 0’clock).

Sub-concepts Quotations

,Accessibility in this city-somewhere you have it, somewhere you don’t, it

doesn’t matter if we have ramps if there is no handrail, in all the schools I've

Ehysical been in, I didn’t see an elevator anywhere.”
AReEss “We have ramps, an elevator, toilet adjusted to persons with a combined
disability and physical disabilities.”
,» We learn from the special educator and rehabilitator, from one person to
Access to another.”
information “You know how those things go, from one counter to the other, go here, go
there.”
,» Ministry provides transportation for the users, and lunch and hygienic
Transport means (day-care centers).”

“We take our children to school, but the Ministry of Finance reimburses

financial means as much as a monthly bus ticket.”

The first sub-concept is related to the
physical accessibility. The respondents had
divided opinions. Part of them were satis-
fied with the physical accessibility, but these
parents had children who studied in inclusive
schools or day care centers which had ad-
equate physical access (usually due to dona-
tions). Others believed that access to different
buildings is still on a low level. The second
sub-concept is related to access to informa-
tion. Parents generally have a problem with
the access to information. The most common
manner of information is through personal ex-

perience of other parents. Third sub-concept is
related to transport. Examinees were generally
satisfied with the manner the transportation
works. The transport to and from the day-care
centers is financed by the Ministry of Labor
and Social Policy.

The view of the policy makers is that it
is necessary to involve the NGO sector more,
to have public debates and discussions, as well
as a regular information of the families for
their rights and responsibilities (social affairs,
health, education).

The inclusive school in Gostivar is a
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good example of physical accessibility and an
inclusive concept. This school has 1273 stu-
dents and the education is in three languages:
Macedonian, Turkish and Albanian.

“Beside the inclusive approach and the
inclusive team, in the school there are many
means and tools that can rarely be seen in the

region, especially in a regular school. For the
needs of the students with special needs, there
is a room with a smart table, accessible chairs
and tables for working the children with SEN,
speech therapy sets, assistive technology and
space used for sensory integration.”

Table 9. Concept VI — Associations of parents of persons with disabilities

Sub-concepts Quotations

Negative experience of
the parents associations

., There is something positive about the associations? They benefit
firom us not the other way around.”

Parent training

,, The parents need training, support as well. We use to have
meetings when our children were young.”

Inclusion of parents in
legislation processes

,, They are bringing laws and they are not consulting us.” We can
give solutions that will be the fastest and least painful for the state.”

The first sub-concept is related to the
negative experience from the associations of
parents. The examinees believe that only the
associations benefit, and not the parents. This
leads to disunity between the parents. Regard-
ing the second sub-concept the parents said
that they need trainings as well and that in the
past these trainings took place in different cit-
ies in the state. The third sub-concept is related
to the inclusion of the parents in the adoption
of legal solutions. They believe that they are
not included in this process, but on the other
hand they know what is best for their children.
They often cite the “Nothing about us without
us” reference (Charlton, 2000), which means
that persons with disabilities and their parents
must be the main decision-makers for issues
that concern them directly.

II1. Quality of life in persons with
intellectual disability

Within our study we carried out a re-
search for the quality of life predictors. The

Table 11. Quality of life regarding age

analyses showed that the severity of the dis-
ability and the placement of the disabled per-
sons have an impact on the quality of life.

Table 10. Quality of life according the
degree of disability

Degree of
disability
Mild
mtellectual
disability
Moderate
mtellectual
disability
Severe
intellectual
disability
By using ANOVA it was determined
that the persons with severe intellectual dis-

ability statistically have the lowest quality of
life which is in accordance with other studies.

N IxS F

72 69.44%

43  59.84% <=0,01

22 44.87%

Domains 10-19 yearsold 20-28 yearsold  Ov¢F fﬁiyea” F

Material well-being 75% 65% 78%, <0,01
Health 67% 68% 69% <0,01
Productivity 67% 65% 69% <0,01
Intimacy 75% 67% 75% <0,01
Security 83% 2% 78% <0,01
Place in society 2304 60% 64% <0,01
Emotional well-being 7504 63%, 830 =0,01

The study showed that there are no dif-
ferences in the quality of life regarding the

age of the examinees with intellectual dis-
ability. Other studies showed different results.
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Table 12. Quality of life related to the type of educational placement or care

Type of education or No of Place N xS
care persons
Primary school Mustafa Kemal Ataturk
Inclusive education 15 Tetovo 10 29399
Secondary school Pero Nakov Kumanovo 5 39.87%
Special primary school Idnina 10 64,87%
. . Secomljz?ry | state schc.)ol for education and 20 69.64%
Special education 45 Rehabilitation - Skopje
Secondary state school for education and
Rehabilitation — Shtip B A%
Non-residential care 20 Center for social work-Kumanovo 10 59,88%
(day-care centers) = Poraka nasha-Kumanovo 10 59.74%
Non-residential care 6 Lag village 2 3954%
(foster families) Manastirec village 4 49,84%
Non-residential care
(supported 10 59,89%
independent living
PORAKA-Negotino)
NGO for persons with
disabilities-Solem - Gl
Institutional care —
Institution for
rehabilitation of 10 69,44%
children and youth
Topansko Pole
Persons employed in Pr?te_ctive company Duki Daso — lfiegotino 10 59.84%
protective companies 21 Printing house PROPOINT Negotino i 59,85%
Protective company Blazhe TM-Negotino 4 49.84%

Based on our analysis, persons from
the city of Skopje have a better quality of life
than the ones from the other smaller cities or
provinces because the capital city offers more
opportunities and resources. Also it is evident
that the users of the student homes have a bet-
ter quality of life. If we make a comparison be-
tween primary and secondary schools, we see
that the students attending secondary schools
have a better quality of life probably because
of the use of student homes. In the area of non-
residential care, the best score is found in the
persons that attend day-care centers but that
is very close to the area of supported inde-
pendent living, while the foster families have
a much lower value. This is supported by the
fact that these are persons with the least social
contacts and they are not covered by any treat-
ment options.

4. DISCUSSION

Desk-top research showed that the edu-
cational system in Macedonia is similar to the
countries in the region like Slovenia (Schmidt

and Brown, 2015), Serbia (Babic, 2017), Cro-
atia (European Agency, 2017) and others. The
Macedonian system is based on the idea that
inclusive education in some form, does not
and should not exclude the special education
options. This is in accordance with Florian’s
view (2008) that in reality, school systems
are utilitarian in structure and are organized
around the idea that intelligence is fixed, mea-
surable and normally distributed. Thus the
schools will meet the needs of most learners,
while some may require something additional
or different from what is ordinarily available.
On the other hand, the policy of inclusion de-
mands equity in education. Special schools in
Macedonia are an independent and parallel
system. A student that attends a special school
has many barriers if he (or his family) chooses
to transit to a mainstream school, while the
transition from mainstream to special schools
is very simple. According to de Beco (2016)
adopting appropriate legislation, developing
policies or national plans of action, are impor-
tant starting point to inclusion for all.

The number of students in regular and

WWW.ijcrsee.com

35


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Vol. 5, No. 2, 2017.

special schools is continuous and there are no
large fluctuations while the number of students
enrolled in the secondary state schools for stu-
dents with intellectual disabilities is mildly
decreasing. According to Kalambouka, Far-
rell, Dyson and Kaplan (2007) over the past
20 years’ policy and practice on the education
of children with special educational needs has
aimed at placing increasing numbers of chil-
dren in a mainstream school environment.

Regarding the semi-structured inter-
views with parents and the concepts defined, in
relation to the first concept primary education
a similar situation is noted in Slovenia as well.
According to Kovsca and Lakota (2010) there
is a lack of high-quality professional work and
inappropriate placement of children with ID
in regular schools. Peetsma et al. (2001) de-
veloped a comparison of children in regular
and special education. Children in special and
regular education were matched in 2nd grade
and were followed for 4 years. After 2 years,
the results were mixed: some children devel-
oped better in regular education, while others
developed better in special education. On av-
erage, children in regular education achieved
somewhat better on mathematics than children
in special schools for learning and behavioral
difficulties. This difference was not found for
children at special schools for mild mental re-
tardation. After 4 years, the differences were
greater. Students in regular education scored
better at language and mathematics than chil-
dren in special education.

In relation to the second concept-sec-
ondary education, Myklebust (2007) inves-
tigated the effect of inclusive education in
Norwegian upper secondary education. He
investigated the development of 494 students
with special educational needs such as general
learning difficulties. After correcting for rele-
vant background variables, he found a positive
effect of inclusive education on competence
attainment: students receiving additional sup-
port in inclusive classes were 76% more likely
to obtain formal qualifications than students
receiving education in special classes. Stu-
dents who achieved better at the start of upper
secondary education were also more likely to
obtain a formal qualification.

Regarding the concept of transitions
made by children with SEN in different types
of placement, Ravenscroft, Wazny and Davis
(2017) believe that structural and cultural in-
clusion rather than a focus on impairment ap-
pear to be important for successful transition.
Flexible time-tables and curriculum that re-
sponded to children’s ideas rather than the oth-

er way round, allows for differences between
children to emerge rather than a process which
focuses on the normalization of every child.

In the fourth concept related to private
centers we made a comparison to the research
of Fava and Strauss (2010) who showed that
sensory intervention decreases disruptive be-
haviors only in individuals with autism, while
Stimulus Preference increases pro-social be-
haviors only in participants with profound
mental retardation with co-occurring poor
motor and linguistic abilities. Nevertheless,
the existence of private centers with sensory
rooms should be state financed and thus ben-
eficial for the persons with ID.

In relation to the transport of children
with SEN, which was the fifth concept defined
by the semi-structured interview the guide-
lines for transportation of pupils with SEN
in Macedonia is taken from the definition of
transportation given in the IDEA (2006) and
it usually includes: travel to and from schools
and between schools and travel in and around
school buildings.

Regarding the quality of life of persons
with intellectual disabilities and combined
disabilities, our research showed that once
predictors of QOL are identified, “resources
can be allocated to maximize their positive
impact on desired personal outcomes” (Scha-
lock et al., 2008, p. 186). Unlike other studies,
our study didn’t show that age is a determinant
factor in the quality of life of the person in
case. The type and extent or degree of disabil-
ity is a valuable predictor of the quality of life
(Brown, MacAdam-Crisp, Wang and larocci,
2006; Hu et al., 2012). Although our research
showed that the age of the persons with ID and
combined disabilities some researches carried
out with families with children with ID and
autism found that the older the children, the
higher are the levels of anxiety and stress in
parents (Hauser-Cram et al., 2001; Konstan-
tareas, 1991). Our research showed that users
of student homes have a better quality of life.
This is also confirmed by a research done by
Simoes and Santos (2016) where they defined
living circumstances of persons with ID as one
of the main predictors for the quality of life
Scores.

A research conducted by Chowdhury
and Benson (2011) showed that relocation
of persons with intellectual disabilities from
large institutions to non-residential setting has
a general positive impact of the quality of life
of the persons with ID although the improve-
ments were most prominent in the first year
and they plateaued after a year. Brown, Mac-
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Adam Crisp, Wang and Iarocci (2006) suggest
that there is a need to both identify and pro-
vide measures of care and support that would
enable families to function at an optimum lev-
el within their home and community, so they
may experience a quality life similar to that of
families without a child with a disability.

5. CONCLUSIONS

As in many other cases, and in many
other countries, policy and practice are not
always coherent. Legislation in the area of
education in our country has to be modified
and accommodated to the needs of the persons
with disabilities and their parents or care-giv-
ers. The final conclusion from our research is
that the persons with ID are still on the mar-
gins of society, and they lead everyday battles
to prove that their needs must be taken into
consideration in context of their human rights.
For improvement of the educational process
and the treatment of the persons with intel-
lectual disabilities we must invest in the ex-
pert staff. They must follow all contemporary
movements, and at the same time we need to
prevent occupational burn-out in particular of
the professionals who work with persons with
severe intellectual disability. On the other
hand, in the battle for gaining rights, there is
very little time dedicated to the promotions of
the very special abilities these persons have.
Bearing all of this in mind, we suggest the fol-
lowing:

- Clear and precise strategy for inclusive
education and improving working conditions
in inclusive schools;

- Relieving the transitional process from
mainstream to special schools and vice versa;

- Decreasing the number of students in
the class with a child with SEN and simpli-
fying of the educational inclusion of children
with severe disability;

- Employment of expert Albanian and
Turkish staff (special educators and rehabilita-
tors, speech therapists);

- Education on the rights of the children
with special needs and their parents for the
expert, teaching and managing staff in pre-
schools and primary schools;

- State employment of teaching assis-
tants and personal assistants;

- Raising awareness in parents of chil-
dren peers;

- Decision-making regarding educa-
tional placement done by all affected parties
(parents but also the inclusive teams in the

Vol. 5, No. 2, 2017.

schools);

- Networking of the inclusive and spe-
cial primary schools with the mainstream and
special secondary schools with the purpose
of simplifying the exchange of information
of children during their transition from main-
stream to secondary schools;

- Transformation and restructuring of
the special schools and institutions into re-
source centers;

- Opening of new centers for education
and rehabilitation (especially for children with
autism);

- State or municipality co-financing of
the private centers;

- Organization of parent trainings;

- Inclusion of the parents in creation of
new legislation for the children with ID;

- Modernization of the curriculum in the
special secondary schools;

- Larger representation of computer
technology and aids for improvement of the
educational process;

- Education of the persons with ID for
sexual and reproductive health and self-advo-
cacy.

Although awareness for the importance
of the rightful treatment of this problem is not
on a satisfactory level, still we can notice a
shift in perception and liberation of prejudice.
It is important to understand that the creation
of settings in which the persons with disabili-
ties will fulfill their rights, is not a privilege for
them. It is a necessity with which the disabled
persons will overcome the obstacles they face
on the path to fulfillment of rights. Only in this
manner, the society will demonstrate its matu-
rity and will enable respect of the dignity for
all citizens equally.
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ABSTRACT
This study looks into psychotechnics used in education and
contributing to initiating logic among students, their personal growth
and characterizes psychological features of “sense-deducting”. Here you
will find a review of the sense-making techniques considering as one of
the categories of psychotechnics. The described techniques are based on
the human psychology, they improve the quality of instruction, create a
favorable and unique system of values, take into account the individual
characteristics of all types of education, and influence the sense-making
process development among children. Sense-making techniques are stated
in the author’s classification and extended by practical methods. The study
of psychological features of influence of sense-making techniques on the
personality of a student lets us see new patterns in personal, subjective
and “meta-subjective” results of acquiring of the school program via
transformation and development of value/logic consciousness of a child. The
work emphasizes that the use of sense-making techniques is effective in the
educational and after-school activities of the educational organization. The
achieved results make it possible to understand, to substantiate the naturalness
and relevance of the sense-technical approach according to personal and
academic indicators of students. In the process of competent and correct
use of the semantic techniques, we see the possibility of conveying the best,
productive and quality pedagogical experience, as well as the perspective of
innovative developments in the psychological and pedagogical sciences. For
children and adolescents, information, thanks to sense-techniques, starts to
be personal in nature, knowledge is objectified, learning activity becomes
an individual need.
© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION

Modern challenges of global develop-
ment suppose a constant enhancement of the
education system as one of the crucial com-
ponents of the human race evolution process.
This fact finds its continuation in the search
and testing of innovative forms and technolo-
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gies of training that have to correspond to the
achievements of psychological science and the
demands of society. In practice, we are faced
with the need for an integrated, multidisci-
plinary approach that allows not only the skills
and knowledge transfer, but also the sense for-
mation initiation as well as the reporting of
value and cultural codes, and the facilitation
of students’ self-actualization.

In support of this over the past decades,
many scientists have presented theoretical and
empirical materials proving that the child’s
development can be studied and analyzed
through the dynamics of the life-purpose ori-
entation and value system development, since
it is closely related to cognitive and emotional
processes (Abakumova 1. V., 2011; Abakumo-
val. V. etal, 2013; Anson W., 2004; Asmolov
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A. G., 1999; Asmolov A. G.,
A. G, 2014).

The study of the possibilities and pros-
pects of the sense-making paradigm in the hu-
mans’ teaching and development is reflected
in the works of Asmolov A. G. (sense-making
pedagogy), Vasilyeval. A., 2011. (the methods
of working on author punctuation), Vorobyeva
E. V. Ermakov P. N., 2015. (training of psy-
chology students in the scientific methods of
research), Fomenko V. T. et al, 2013. (the de-
veloping model of the content of education)
and many other scientists. But in practical use,
sense-making components, as applied to the
educational process, are not enough. There
is a request for the search and description of
tools that allow students to provide meaning-
ful activity, and the need for disclosure of
sources that ensure a sense-making saturation
of education. Technological aspects of the re-
search (based on the textbook for masters of
psychology and pedagogy (Abakumova I. V.,
2011), typology of semantic problems in mod-
ern didactics (Zilberbrand N. Y. and Rudakova
I. A., 2014.), psychological and didactic fea-
tures of formation sense- -making orientation
(Nesterenko I. E., 2009), determinants of the
sense-making activity of the individual on
material of the study of senior students (Sh-
reiber T. V., 2006), reflexivity features among

2009; Asmolov

children with different experience of solving
“problems in the meaning” (Fayzullacva E.
D., 2013), psychological conditions for the
formation of sense-making (Perelygina 1. V.,
2008), modularity of education and human in-
tegrity (Lankin V. G., 2012).

The system of value is a complex and
multidimensional formation, consisting of a
number of terms, but it sets the direction of
cognition, the features of the key personality
traits, motivational involvement of a person
in life activity. Sense-making technique (in
meaning-making point) is directly related to
the individual life-purpose orientation, his ex-
istential experience and self-identification. The
dominant idea of the sense-making technique
in pedagogy and psychology is the creation of
the immediate closeness to the child, consid-
ering his unique experience, the living space,
the inner world. At the same time, the sense-
making techniques form the teaching skills,
they can be disseminated, replicated, adapted
for specific educational tasks, improve in the
professional work of the teacher. Highlighting
the sense-making techniques from the general
variety of psychological techniques, we com-
piled a classification according to the possi-
bilities of using the sense-making techniques
in education (Table 1).

Table 1. Classification of sense-making techniques in educational sphere

o Type of sense-making

5 Example Practical Use
techniques
Personal association, The technique called "cluster”,
Sense-making generalization, work with 'Ccinquain”,"abasket for

techniques, addressed to
subjective experience

images,
context

personal-semantic

ideas", the reproduction of
words - associations on a new
or previous topics. etc.

External, internal, cultural,
epochal types of dialogue

2 Sense-making
techniques of a dialogue

"Semantic questions”, "Find
the riddle word", "Questions to
the Time Machine"

Role-playing, imitation,
game-travel. games with

Poetry quiz. role plays with

Gaming techniques natural materials, theatrical d}scu;:lun, living through
situations
plays, etc.
Sense-making Reflection, existential Rﬁﬂe_cncn ofmaod a.nq
4 i by i " emotional state, reflection of
techniques of self- choice, living through i 2
= SRR R activity, reflection of the
expression situations, personalization 2

content of educational material

Emotional stroking,
situations of success and
recognition, life creation,
meaningful immersion,
value orientation

5 Sense-making
techniques of support

The sense support techniques
find their embodiment in
gestures, intonation, teacher's
words, the practice of the
"Pollyanna effect”, the defining
at the end of the lesson of the
achievements of students in the
nominations

Sense-making

techniques of creativity G

Art techniques, eurhythmy,
creative works, installations,

Group pictures to the topic
under study. cartoons on the
issues under consideration,
drawing up diagrams, historical
collages, infographics, etc

Sense-making
7 techniques of a
problematic character

Tasks on "meaning”,
"insight", Mindsight,
assignments on life
experiences, problematic

"Blum’s questionnaire
method”, "Article for the
newspaper” technique, "Six
hats of thought"”
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2. MATERIALS AND METHODS

To implement the empirical part of the
study, a practical base was formed; teachers
and students from the following educational
institutions of Rostov-on-Don participated:
MAOU *“School # 39” in Leninsky district,
MBOU “School # 40” in Oktyabrsky district,
MBOU “School # 82” in Voroshilovsky dis-
trict, “Palace of Creativity of Children and
Youth” and the “Center for Children’s Cre-
ativity” in Voroshilovsky district. They took
a direct part in conducting a complex experi-
ment to identify the psychological qualities of
the influence of the sense-making and tech-
nical process on the educational process and
schoolchildren’s’ system of value. Students of
the second and third levels of education pre-
sented the respondents’ composition of this
study from 9 to 11 grades. Altogether there
were 210 people, including 72 teachers.

The work initially examined the attitude
of teachers towards psychotechnics in general
and sense-making techniques in particular by
questioning. After processing the results of the
author’s questionnaire, a working group was
formed from the number of teachers interested
in the sense-making approach or already us-
ing individual elements. It included teachers
of history and social studies, Russian language
and literature, psychological educators, teach-
ers of additional education institutions, based
on the conducted experiment, totaling 17 peo-
ple. For teachers who were ready to work with
sense-making techniques, a program to famil-
iarize the sensemaking-based instructional
method was developed. After a special train-
ing of the teachers who made up the group of
innovators, from January 2014 to May 2016
of the academic year, the above-described se-
mantic techniques were used in classes and af-
ter-class activities. In the course of the experi-
ment, a complex model of the sense-making
techniques using in the educational sphere was
implemented, and a humanitarian-semantic
examination was used to track the dynamics of
the transformations in the value/semantic (or
axiological) “consciousness” of the students.
As a main criterion for choosing a semantic
technician, we have singled out a description
of the characteristics and dynamics of the sys-
tem of value development among the students
of grades 9-11, as well as carried out an analy-
sis of the academic progress of children.

The study included two directions: hu-
manitarian and psychological (students’ value
system/sense-making consciousness develop-
ment in experimental classes) and academic

Vol. 5, No. 2, 2017.

(determining the degree of schooling in accor-
dance with the generally accepted formula).

To study up the system of value, the psy-
cho-pedagogical instrumentarium consists of
psychometric, identification and introspective
methods, as well as of methods that describe
individual characteristics of adolescents.

Personal and life-purpose orientation di-
agnostics for students of the second and third
levels of training was conducted in accordance
with the characteristics studied [Table 2].

Table 2. Humanitarian and sense-mak-
ing development study support

Sense-making
CcOnsciousmess

Diagnostic
technigue
Test of humorous phrases
by Shmelyov A .G. and
Babina V.5.

Sense-making
rationale

Attitude to the
surrounding reality,
a hierarchy of
values, meaningful
attitudes

The "Human figure" test
by Harnis G-

The "Personal biography”
test by Motkov O

"Life-purpose

System of values Onentations” test by

and life-purpose Fokich M.

orientation "Unfinished sentences”
test
Approach by Abakumova

Personality 1LV for determining the

behavior regulated  level of personal and

by system of values sense-making

and life-purpose CONSCIOUSNESS

orientation development of
schoolchildren

The primary stage of the humanitarian-
sensemaking study was implemented in the
beginning of the 3rd term of 2014-2015 aca-
demic year. Two groups of adolescents were
formed for the humanitarian-sensemaking ex-
amination. The first group was experimental
and included three students of 9-11 grades in
Voroshilovsky, Leninsky and Oktyabrsky dis-
tricts, total 105 students. Lessons of history,
social studies, law, the Russian language and
literature, extra-curricular activities (quizzes,
performances, debates, etc.) were carried out
with based on the sense-making techniques.
The second group was the control group with
the same students of the 9-11 grades, a total
of 105 students. They were engaged in tradi-
tional study programs without the use of the
sense-making techniques.

After the training course based on the
sense-making techniques for the schoolchil-
dren experimental group were completed, the
second stage of the study was implemented in
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April and May of 2016 year.

The choice of criteria for assessing the
initiation of sense formation was focused on
identifying the characteristics of changes in
the sense-making consciousness development
among the adolescent’s personality, identify-
ing leading motives, attitudes toward the sur-
rounding reality, transformation of individual
life-purpose orientation that were studied in
the control and experimental groups at the be-
ginning and at the end of the study. The choice
of a diagnostic base with tests application and
standardized methods was based on the idea of
a single sense-making field for the formation
and development of the value system and life-
purpose orientation.

3. RESULTS

We processed the results obtained from
the control and experimental groups of school-
children data before and after the experiment.
We used methods of statistical data processing,
parametric (binomial distribution, quartile ap-
proach) and nonparametric statistics methods
(determination of the Spearman rank correla-
tion coefficient, Wilcoxon, Mann-Whitney,
Friedman criterion) as well as an assessment
of the data central trend and its spreading. As
a result we determined that changes in the
sense-making consciousness  development
among schoolchildren, which occurred in
both groups during the period under the study,
are more dynamic and pronounced among
adolescents from the experimental classes
where sense-making techniques were actively
used in education and training. Schoolchildren
from the experimental group demonstrated an
aggression decrease with the predominance of
orientation toward a peaceful way out of the
conflict, and adequacy of evaluation of one’s
own person and surrounding people.

It is noteworthy that the sense-making
development approach influenced the reori-
entation of values: the five most significant
for the students included “Active Life”, “De-
velopment”, “Health”, “Cognition”, “Having
good friends” points. Among the instrumental
values were “Education”, “Latitude of views”,
“Responsibility”, “Tolerance”, “Indepen-
dence”.

Positive appraisal dynamics were found
on-scales “Attitude to the Future”, “Life
Goals”, “Fears and anxiety”, “Consciousness
of Guilt”, which indicates a constructive as-
sessment and psychological maturity. The
extremes have decreased too; extreme, cat-

egorical assessments, especially negative ones
transforms into neutral or less negative. Teach-
ers conducted an independent expert review
of the schoolchildren works determined that
the sense-making techniques using positively
influenced on the creativity development, in-
dividual creative abilities development, think-
ing imagery skill. The indicator of emotional
well-being also grew, same as the motivation
to communicate with other people increasing
and rejection and aggression reduction.

The respondents of the experimental
group demonstrated that the greatest changes
occurred in such parameters as life self-de-
termination, self-realization and personality
transformation. Among them, we can state an
increase in the number of adolescents with an
average and high level of meaning-making de-
velopment, which indicates self-actualization,
the system of values improvement and life-
purpose orientation strengthening, self-anal-
ysis empowerment, objectivity development,
same as the development of the ability to re-
ceive and comprehend information at different
levels.

The analysis of academic indicators re-
vealed a higher degree of schooling among
schoolchildren who attended classes based on
the sense-making approach, than did students
from the control group who studied according
to the traditional program.

4. DISCUSSION

Theoretical and empirical study of this
topic allowed comprehensively approaching
the phenomenon of the sense-making tech-
niques. We can also study its influence on the
educational process. The following conclu-
sions were made:

1. There is a special kind of psy-
chotechnics called sense-making
techniques, which are directly con-
nected with emotions, feelings and
experiences of a person, his system
of values, personal senses, life pur-
pose orientation and meaning-mak-
ing. These techniques form certain
groups in the educational process
and can be used depending on the
subject area, the topic of the lesson,
the goals to be achieved, and the so-
cio-psychological characteristics of
the students. This allows a teacher
to form and improve the necessary
sense-making instrumentarium.

2. Sense-making techniques introduc-
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tion in the educational process is
possible only with the personal in-
volvement of a teacher and after his/
her finishing the sense-making ap-
proach training course.
The methods and approaches includ-
ed in the humanitarian-sensemaking
studies correspond to the modern
requirements for the evaluation and
diagnosis of the personality char-
acteristics of a person, same as his
sense-making  (meaning-making)
consciousness, and are combined
with classical methods of assessing
the quality of education (calculating
the schooling degree of classes in
the subject).
The influence of the sense-making
approach on the meaning-making
consciousness development among
the adolescents in the experimental
group was reflected in the list of fea-
tures:

* characterizing the changings
in relation to themselves, the
leading values for the students
of the experimental group after
the sense-making techniques
introduction became education,
responsibility, independence;
self-conception is harmonized
as the number of positive and
neutral assessments in the analy-
sis of the indicators «conscious-
ness of guilty and «attitude to-
ward oneself» were increased;
there was also an increase in the
overall constructiveness of the
individual among schoolchil-
dren; the criterion of the qual-
ity of life self-realization and
the capacity for transformation
has increased, indicating an in-
tensification of the processes of
meaning-making and its inter-
personalization;

» as for interaction, the tendency
towards a decrease in the level
of aggression was noted, as the
predominance orientated to-
ward a peaceful way out of the
conflict presented; a balanced
assessment of the actions and
behavior of others, tolerance
for the shortcomings of others
were also noted. A relationship
with the father, family, school
and teachers, which constitutes
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the basic circle of communica-
tion and interaction at school
age, became better; the value
of «having good friends», «tol-
erance», «breadth of viewsy,
«happiness of others», «sensi-
tivity» increased in the refer-
ence communication.

* a transformation of social
meanings took place: the trans-
formation from situational to
stable personalities conditions
was evidenced by the revealed
correlation dependence: with
the growth of the motive «hu-
man stupidity», the values
«having good friends», «public
recognition», «independencey,
«honesty», «productivity» , «in-
transigence to shortcomings»,
«cognition» were grew up; but
at the same time, a significant
reduction in the expression of
the value «happiness of others»
and «breadth of viewsy»; with
the growth of the motive «me-
diocrity in art», the importance
of values such as «productive
lifen, «tolerance», «sensitiv-
ity» «courage in upholding
one’s opinion» naturally grows,
but «efficiency in business» is
reduced. The number of ado-
lescents with an average and
high level of sense-making
consciousness development
has increased, which indicates
self-actualization development
too, same as the improvement
of the system of values and life-
purpose orientation strengthen,
the opportunity for self-analysis
and objectivity skills appearing
and the development of the abil-
ity to receive and comprehend
information at different levels.

5. The introduction and use of sense-

making techniques approach in the
educational process is possible only
with the comprehensive develop-
ment of the instructional method
programs for the use of the sense-
making techniques in a certain sub-
ject area, taking into account the
specifics of the educational institu-
tion, the work program and the re-
quirements of the Federal State Edu-
cational Standard.
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5. CONCLUSION

A comprehensive analysis of the re-
sults of psychological methods included in
the humanitarian-sensemaking study made it
possible to determine that the introduction of
sense-making techniques approach into edu-
cational and upbringing program is such a way
of organizing the educational process which
will ensure the development of sense-making
consciousness development, as well as the ini-
tiation of meaning formation and the transfor-
mation of knowledge into Personal level.
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ABSTRACT
This paper explores preference to the style of decision making
(managerial, analytical, conceptual and behavioural), (Alan Rowe, 1992),
management styles (relationship-oriented leadership and management by
objectives), (Fiedler, 1987) and personality traits (extraversion, neuroticism
and psychoticism), (Eysenck, 1998). The convenience sample of 61 respon-
dents (principals of primary and secondary schools from Macedonia) were
subjected to decision making style inventory (Decision Style Inventory - DSI)
of 20 claims, a questionnaire to assess the management style (Least preferred
coworker - LPC) composed of 18 bipolar adjectives, and a personality test
(Eysenck Personality Questionnaire - EPQ) composed of 90 items in the
form of questions. Results show that schools lean towards directive style of
decision making with a combination of democratic-participatory style that
includes subordinates in the process of decision making. The results also
demonstrate that school principals prefer management style motivated by
relationships; they are more introverted and emotionally stable. The findings
indicate a necessity for a new generation of managers who will be differ-
ent from the traditional managers. It is evident that the future will require
managers with leadership styles different from the traditional in Republic
of Macedonia. Given that the school is a basic organisational cell on which
the educational system of the country is based, the proposed findings pres-
ent an occasion for developing new ideas and practices that may yield great
results. This would increase the flexibility and adaptive capacity of the school
as a modern organisation. Thus, these findings have practical implications
as they may direct special training of principals in order to apply the best
management style, or style that is most appropriate for certain situations,
certainly through coordination of the desired profile of the principal and the
business strategy, development and maturity of the organisation.
© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION

Leadership begins and ends with peo-
ple; their aspirations, feelings, motivations
and the way they communicate. Winston

Churchill characterised leadership as intel-
ligent use of force (Anderson et al., 2001).

Rowe (Rowe et al., 1989) states that the
future requires leaders who have a vision as
well as ability to inspire others, and who can
turn their vision into reality that way.

Corresponding Author
M.Sc Anita Azeska, PhD Candidate, MIT University,

Faculty of Psychology, Skopje, Republic of Macedonia
E-mail: a.azeska@gmail.com

gloce

(1]
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Making decisions is one of the main
activities of a leader. Wren and Voich (Wren
and Voich, 1994) believe that decision mak-
ing is mandatory for successful execution of
any managerial function. According to the
Four Quadrant Model of the Brain of Ned
Herman, Rowe (Rowe et al., 1989) defined
four styles of decision making. The activity
of each quadrant of the brain is the basis for
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a particular style of decision making. Rowe
(1992) determined styles of decision making
through combining cognitive complexity and
value orientation. Cognitive complexity stems
from the use of information to the conceptual
ability of parallel information processing and
generalisation, i.e. determining strategy. Val-
ue orientation is based on the orientation of
technical values (tasks) to the orientation of
organisational values (people). The styles of
decision making that Alan Rowe talks about
are the following:

- Directive - used by autocratic leaders
who show tendency to behave aggressively.
They make decisions on the basis of a rela-
tively small amount of information and lack
tolerance for vague information.

- Analytical - managers with analyti-
cal style in cognitive terms are complex. They
make decisions by researching extensive data
and have increased tolerance for vague infor-
mation.

- Conceptual - is notable in managers
with need for recognition and success. They
make decisions based on extensive elaboration
of data and tend to be creative and inventive.

- Behavioural - characterises managers
with exaggerated need for acceptance (affili-
ation) and democratic relations with subordi-
nates. They make decisions taking care to
maintain good relations with other employees.

Early analyses of leadership, from 1900
to 1950, defined the features of the relation be-
tween a leader and their followers. The find-
ings that not a single feature or combination
of features can explain leadership abilities in
entirety has prompted many researchers to be-
gin studying the impact of situation on leader-
ship skills and behavior (Day and Antonakis,
2012).

Fiedler’s contingency theory is an at-
tempt to explain how the situation models the
relation between the personality of the leader
and effectiveness (Nikoloski, 2000). Fiedler
attempted to predict leader effectiveness based
on a personality trait called least preferred co-
worker (LPC). This theory covers two man-
agement styles - relationship-oriented leader-
ship and management by objectives. Managers
motivated by objectives are primarily focused
on achieving goals, while managers motivated
by interpersonal relations aim to develop close
interpersonal relationships with subordinates.
These two styles are analogous, perhaps even
completely identical with the styles oriented
towards people and work.

The preferred management style reveals
various aspects of organisational behaviour, in

which the variables of personality have great
importance because they are one of the major
conditions that affect the behaviour and the
person determines behaviour in a defined situ-
ation as per Catell (Peck, 1978). Or, “leader-
ship is largely a phenomenon that stems from
the personality of a leader” - Cizmi¢ (Cizmic,
1995, p. 64). The discovery of the relation be-
tween management styles and personal traits
enables strategic implementation of organisa-
tional goals, greater efficiency and higher per-
formance (Yukl, 2010).

Eysenck defines personality as “a whole
set of actual and possible forms of reaction of
an organism determined by heredity and envi-
ronment, and accrued and developed through
interaction of four main areas: cognitive (in-
telligence), conative (character), affective
(temperament) and somatic (constitution)” -
Eysenck (Eysenck, 1998 per Lojk, 1991). In
his research and study of personality Eysenck
(Eysenck, 1998 per Lojk, 1991), using a statis-
tical technique factor analysis, extracted three
basic dimensions or personality traits that he
believed to be most important in addition to
intelligence:

A) The trait extraversion (E) is a contin-
uum whose ends are arranged in “clean”, ex-
treme forms of extraversion and introversion,
which include fewest people because most
people are closer to one or to the other end
of this continuum. Each individual occupies a
different position in the same continuum.

B) The trait neuroticism (N) is described
by two extremes: emotional stability and emo-
tional lability.

C) The trait psychoticism (P) is defined
by two extremes: hardness, rigidity, intransi-
gence, aggression, indifference of the person
as opposed to a person that is indulgent, sensi-
tive, empathic, cares for other people.

These traits are normally distributed in
the general population, which means they are
present in all humans in varying degrees and
only the extreme forms of the continuum of
normality represent pathological abnormali-
ties.

The definition of the research problem
and the postulation of the hypotheses in this
study were determined by the: Theory of hu-
man nature, in particular the view of the com-
plexity of human nature and its variability,
Bojanovi¢ (Bojanovi¢, 1988); Fiedler’s con-
tingency theory, which is an attempt to explain
how the situation models the relation between
the personality of the leader and effectiveness,
Fiedler (Fiedler, 1978); Eysenck’s theory of
personality, which provides useful model for
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understanding individual behaviour and cre-
ation of verifiable predictions, Peck (Peck,
1978); Thus, there are three hypotheses:

1. School principals have more pro-
nounced directive and conceptual style of de-
cision making and less pronounced analytical
and behavioural style of decision making.

2. School principals prefer relationship-
oriented leadership and show lesser prefer-
ence for task-oriented management (manage-
ment by objectives).

3. In school, principals’ extraversion is
most notable as a trait, while psychoticism is
the least notable.

2. MATERIALS AND METHODS

2.1. Respondents

The survey was conducted on a conve-
nience sample of 61 respondents (principals
of primary and secondary schools). According
to the number of valid questionnaires for vari-
able styles of decision making and personality
types, the number of respondents is 58 prin-
cipals of primary and secondary schools. Ac-
cording to the number of valid questionnaires
for variable management styles, the number
of respondents is 61 principals of primary and
secondary schools.

2.2. Measurement instruments

The decision making style inventory
(DSI) by the author Rowe consists of 20 claims
that the respondent completes with 4 different
statements concerning the 4 styles of decision
making: managerial, analytical, conceptual
and behavioural style. The respondent is re-
quired to rank the statements of every claim
according to a 4 - degree correspondence scale
of 1 (least correspondence) to 4 (most corre-
spondence for the respondent - a manager).
Data on the internal homogeneity of the ap-
plied measurement instrument obtained for
the sample in this study show that the values
of a - coefficients for the four styles of deci-
sion making are of low internal consistency.

The questionnaire “Least preferred co-
worker” (LPC) developed by Fiedler (Fiedler,
1984) was used in the study in order to assess
management style.

The management style is determined
by describing the least compatible coworker
when it comes to performing tasks, i.e., the
least-preferred coworker score is determined

Vol. 5, No. 2, 2017.

by asking the manager to remember all of
their past and current associates, choose the
one with whom they would not work well,
and rate the associate on a scale that consists
of 18 bipolar adjectives by selecting the cor-
responding number from 1 to 8 for each of the
adjectives (e.g. friendly - hostile, cooperative
- uncooperative, efficient - ineffective).

The final score is the sum of the ratings
rounded up to 18 items. The lowest possible
score is 18 and the highest possible score is
144. If the score is lower, it indicates that the
individual is motivated by tasks, whereas a
higher score on the scale indicates individuals
motivated by relationships. The internal con-
sistency, that is, the value of the a-coefficient
of the LPC scale, obtained on the sample in
this study, is high.

The personality test (EPQ) consists of 90
items in the form of questions. The respondent
responds by selecting one of the two offered
alternatives - YES or NO - during an indefinite
period of time. The total individual score for
each scale is obtained by simply counting all
selected YES and NO responses that measure
the corresponding dimension using the appro-
priate scoring key for the answers. In the EPQ
inventory, the traits neuroticism and extraver-
sion as well as the L - scale have acceptable
internal consistency, while psychoticism is of
low internal consistency.

2.3. Procedure

Data collection took place in the period
from January 2016 until May 2016, in the
workplaces of the respondents.

2.4. Statistical data processing

Data are processed with the statistical
program SPSS — 20 and the basic statistical
indicators (arithmetic mean, standard devia-
tion, highest and lowest score) are presented
for all the used variables.

3. RESULTS

From the data presented in Table 1, it is
evident that school principals favour the direc-
tive style, while the behavioural style is least
pronounced.
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Table 1. Basic statistical indicators for
styles of decision making

Lowest Highest

Directive style N M SD
< score score

School principals 58 58.55 641 36.00 74.00
Total 58 5855 641 36.00 74.00
Analytical style

School principals 58 5526 4.02 4200  64.00
Total 58 5526 4.02  42.00  64.00
Conceptual style

School principals 58 4450 498 38.00 57.00
Total 58 4450 4.98 38.00 57.00
Behavioural style

School principals 58 41.60 6.56  30.00 68.00
Total 58 41.60 6.56  30.00  68.00

From the data presented in Table 2, it is
evident that school principals are more moti-
vated to have close interpersonal relationships
with other people in their work.

Table 2. Basic statistical indicators for
management style

Lowest Highest
score score
55.00  103.00
55.00  103.00

Management style N M SD

61 7992 11.96
61 7992 11.96

School principals
Total

From the data presented in Table 3, it
is evident that school principals display more
extraversion and neuroticism, while the psy-
choticism trait is less pronounced.

Table 3. Basic statistical indicators for
extraversion, neuroticism and psychoticism

Lowest Highest
score score

Extraversion N M SD

School principals 58 1272 2,67 4.00 18.00
Total 58 1272 2,67 4.00 18.00
Neuroticism

School principals 58 9.59 3.68 3.00 19.00
Total 58 9.59 3.68  3.00 19.00
Psychoticism

School principals 58 9.52 096 7.00 11.00
Total 58 9.52 096 7.00 11.00
L - honesty

School principals 58 15.17 426  5.00 21.00
Total 58 1517 426 5.00 21.00

4. DISCUSSION (DISCOURSE)

The basic constructs in this paper are
styles of decision making, management styles,
personality traits and workplace. Namely, on
numerous occasions, referring to the results of
the research that dealt with the issues of the
aforementioned variables, it was emphasised
that decision making is one of the most fre-
quent and most important managerial activi-
ties and that leadership, among other things, is
a projection of the personality of the manager,

that is, leadership is a phenomenon that stems
from the personality of the leader.

The definition of the research problem
and the postulation of the hypotheses were
guided by the: Theory of human nature, in
particular the view of the complexity of hu-
man nature and its variability, Bojanovi¢
(Bojanovi¢, 1988); Eysenck’s theory of per-
sonality, which provides useful model for un-
derstanding individual behaviour and creation
of verifiable predictions, Peck (Peck, 1978);
Fiedler’s contingency theory, which is an at-
tempt to explain how the situation models the
relation between the personality of the leader
and effectiveness, Fiedler (Fiedler, 1978).

The results of the research showed that
primary and secondary school principals have
significantly pronounced directive style.The
prominence of the directive style of school
principals or dominance of this style in the
application within these institutions suggests
that they are more autocratically managed or-
ganisations. These managers make decisions
quickly and prefer clearly defined rules and
relations, order and security (Karavelioglu,
2014). The descriptive statistics also show
that the analytical style is present in levels
above-average. Rowe (Rowe, 1992 accord-
ing to McKenna, 2000) suggests that the ana-
lytic style is inherent for managers who value
achievements and who display a certain ten-
dency towards autocratic governance.

Starting from the findings of Burns and
Stalker (1961 according to McKenna, 2000),
the directive and somewhat analytical style
are considered relevant to a bureaucratic (me-
chanical) structure that is organised on the ba-
sis of hierarchical relations of authority, verti-
cal one-way communication in top - bottom
direction in the organisation, and centralisa-
tion of decision making. Applying the analyti-
cal style suggests a certain tolerance manag-
ers have for insufficiently clear information as
well as endeavour to make right and sound de-
cisions for the organisation. The two prevail-
ing styles emphasise the need for power and
the achievements of the managers.

Rowe (1992, according to McKenna,
2000) also points out that the directive and
analytical decision making style belong to
the left hemisphere, which is responsible for
logical thinking, analysis, serial information,
speech management as well as abstract logical
reasoning.

Descriptive indicators further point out
that the conceptual and behavioural styles are
less pronounced among principals of (prima-
ry and secondary) schools, partly confirming
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the first hypothesis. Given that these styles
belong to the right hemisphere, intuition and
creativity in making decisions are inevitable.
Thus, these principals, in addition to directive
style that indicates tendency for autocratic
behaviour, nevertheless apply democratic-
participatory style that includes subordinates
in decision making, in order to make better
decisions influenced by intuition and creativ-
ity. In the role of auxiliary styles, they use the
conceptual and behavioural styles of decision
making. This finding mirrors Rowe’s opinion
(1992, according to McKenna, 2000) that the
styles of decision making are never expressed
in absolute pure form, so that when one of the
styles is prominent this does not mean that
there are no impurities from another style in
combination.

The conclusion is that in schools there
is a tendency towards directive decision mak-
ing with a combination of a democratic-par-
ticipatory style that includes subordinates in
making decisions. According to the average
expression, managerial decision making styles
can be ranked starting from directive as the
most pronounced to behavioural as the least
pronounced style, which is in accordance with
the ranks of percentage distribution of styles
among the Yugoslavian (Serbian) managers
- 85% directive, 81% analytical, 73% con-
ceptual and 60% behavioural style, Maleti¢
et al. (Maleti¢ et al., 1994). These results are
similar to the results obtained in Markovié¢’s
research (Markovic, 2006) where the situation
is as follows: the analytical style is prevalent,
then the directive, conceptual and ultimately,
the behavioural style. The only difference is
in the reverse order between the analytical and
the directive style. Research carried out about
managers in Japan, according to Maleti¢ et al.
(Maleti¢ et al., 1994), show that the prevalent
style among Japanese managers is the con-
ceptual, and then analytical, directive and be-
havioural, while the analytical style is distinct
among US managers, then the conceptual, di-
rective and behavioural style.

What appears significant, and serves
as a bold conclusion, is that when it comes
to the managers in Macedonia and the man-
agers from the countries of the former Yu-
goslavia, the styles of one brain hemisphere
are distinct and prevalent, seeing as both the
directive and analytical style belong to this
hemisphere. In Japanese and American man-
agers, the conceptual and analytical style are
most pronounced, and these belong to differ-
ent brain hemispheres - the conceptual to the
right, whereas the analytical style belongs to

Vol. 5, No. 2, 2017.

the left hemisphere. It is evident, even though
it is a bold conclusion, that the managers from
the more developed world, e.g. Japan and
America, use the two hemispheres of the brain
in the process of making decisions, unlike the
Macedonian managers and the managers from
the countries of former Yugoslavia, where the
prominent styles stem from the same hemi-
sphere. This interested Ned Herman (Ned
Herman, 1996), who studied the dominance
of a particular quadrant of the brain and, ac-
cordingly, the mental preferences of members
of different nations.This certainly represents a
wide area for further research.

In the second hypothesis, as expected,
the school principals showed preference for a
management style motivated by relationships,
rather than motivated by objectives.

From the descriptive statistics on man-
agement styles, it is evident that school prin-
cipals manifest significantly more pronounced
tendency towards close interpersonal rela-
tions.

The obtained results from this research,
in accordance with Fiedler’s interpretation
(Fiedler, 1978) that the LPC score is an indica-
tor of the hierarchy of the motives of the man-
ager, suggest that school principals are more
motivated to have close interpersonal relation-
ships with employees, whereas the attainment
of their objectives is a secondary motive that
will become important only if the primary mo-
tive for affiliation is already satisfied. These
managers see their least preferred associate
in a positive light, because their primary need
is to maintain good relations with others, to
get along, and their secondary needs are di-
rected towards the objective. Similarly, Likert
(Likert, 1961, according to Bojanovi¢, 1988)
states that: People-oriented managers do not
give detailed instructions on how the work
should be done, but instead offer only general
instructions, starting from the assumption that
the employees are responsible and capable of
organising the work on their own. This can
also be considered as a justified assumption in
our research. In addition comes the research
of Shawn (2009), which shows that there is
a positive relation between all the factors of
transformational leadership and all the factors
of school culture, seeing as the transformation-
al leader treats their employees as the greatest
valuable of the organisation. Furthermore, this
type of leader stimulates the employees intel-
lectually, offers them a significant role in de-
cision making and motivates them to pursue
higher goals, not just objectives of immediate
interest, and enables employees to give their
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best contribution to the organisation - Hunt,
Osborn (Hunt, Osborn, 1995). In view of the
fact that the role of a principal is considered
essential for the successful implementation of
educational goals, the demands of school lead-
ers are constantly increasing, creating an un-
limited number of challenges. Kahn and Katz
(Kahn and Katz, 1978) believe that some man-
agers are inclined towards one, and others to
another management style, because the styles
in question fit their personality traits. The ori-
entation to objectives and people may be taken
as two tasks performed by the manager; the
most favorable circumstance is when the two
tasks are undertaken by the same manager. In
the same vein, Kahn and Katz argue that ori-
entation to objectives and people is not only a
reflection of the manager’s personal attributes,
but also reflects the characteristics of the or-
ganisation.

The contingency theory emphasises that
leaders are not effective in all types of situa-
tions. It is also very important that when con-
sidering the concept of leadership, the situa-
tion in the organisation should be taken into
account. This theory provides information
about the type of leadership that is highly like-
ly to be effective in a particular context. By
obtaining the LPC scale score and describing
the three situational variables, the likelihood
of one individual’s success in a particular situ-
ation can be determined. The data obtained
from the LPC scale can also serve in develop-
ment of a leadership profile, and can be used
along with other data in human resource plan-
ning in order to develop the profile of the in-
dividual and the best way they can fit into the
organisation.

A research by Ahmad, Wagar and Khan
(M. Ahmad; S. Wagar; R. M. Khan, 2010) sug-
gests that the management style should have
a direct impact on the level of organisational
commitment of the employees and is moder-
ated by the characteristics of the employees as
well as environmental factors. Efficiency here
depends on the way managers manage to bal-
ance the demands of the objective and the re-
lations between employees.

According to Bojanovi¢ (Bojanovié,
1988) the efficiency of the work depends on
the motivation of the employees and their
abilities. Sometimes the nature of the work
requires authoritative management style due
to the motivation type of the employees and
their personality traits. Considering the fact
that many features of the human nature change
throughout life, the way of making decisions in
the work, that is, the management style should

present a challenge to those characteristics of
a person that are susceptible to change.

The findings about the personality traits
- extraversion, neuroticism and psychoticism
- among school principals will be discussed in
continuation.

Psychologists have always been aware
of the meaning of the description of the main
forms of human behaviour. The review of Ey-
senck’s book (Lojk, 1991) confirms the as-
pect, which recognises the existence of two
clear and very important traits. These are ex-
traversion - introversion and neuroticism, or
emotional balance - imbalance. Even though
Eysenck does not want to deny the existence
and meaning of other personality factors, he
is convinced that E and N contribute more to
personality description than any other combi-
nation of factors outside the cognitive domain.

In accordance with the hypothetical
framework of this research, it was assumed
that the school principals predommantly dis-
played extraversion as a trait, whereas psy-
choticism was the least expressed of the traits
among them. Descriptive statistics support this
assumption, thus confirming the hypothesis.

Extraversion, as the prefix suggests, has
no relevance to the categorical distribution,
but as previously mentioned, represents a con-
tinuum whose ends hold the “pure”, extreme
forms of extraversion and introversion, which
include the smallest number of people, taking
into consideration that most people approach
one or the other end of this continuum. Each
individual takes up a different position in the
same continuum. According to the results of
this research, it follows that bank presidents
are more extraverted than school principals, or
friendlier, more communicative, socially more
expansive, easily adaptable. They are less fond
of individualistic activities, preferring chang-
es, and they are more initiative, adventurous,
and optimistic compared to school principals.

In terms of prominence of neuroticism
as a trait, arithmetic means show that school
principals are emotionally stable. They are
balanced and their emotional reactions are
slower and milder.

Studies have confirmed that neuroti-
cism is closely related to the hereditary degree
of lability of the autonomic nervous system,
while extraversion is dependent on the degree
of prevalence of the excitation phase, i.e. in-
hibition of the central nervous system. This
balance is probably genetically determined
and related to the ascending pathways of the
reticular formation.

The influence of the inheritance of ex-
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traversion and neuroticism has often been
the subject of research of various authors,
and perhaps the clearest evidence for this is
the Shields survey from 1962 (Lojk, 1991),
which discovered that there is high correla-
tion of both extraversion and introversion
found in monozygotic twins who were reared
separately. Generally, it can be concluded that
many stakeholders speak in favour of the view
that legacy still has a very important role in
the development of all three personality traits:
extraversion, neuroticism and psychoticism. It
seems that when it comes to individual differ-
ences, genetic factors play a greater role than
the environment.

Personality development according to
Eysenck is a result of interaction of genetic
predispositions, the basis of which are the
structure and functionality of the nervous sys-
tem and the external environment in which a
person develops. Taking into account that the
nervous system of different organisms possess
differing properties, different persons estab-
lish dissimilar relations with the same envi-
ronment. In this way, the same objective en-
vironment participates in creating differences
between people in terms of personality traits.
Considering the varying genetic basis of the
introverted and extraverted persons, socialisa-
tion as the most important way to personality
development would be successful on different
levels; an extraverted predisposition will often
be countered by existing norms, unlike the in-
troverted disposition.

It should be pointed out that Eysenck
does not overemphasise the genetic condition-
ality of a person in terms of environmental
factors, but himself claims that whether the
extraverted disposition will become a person-
ality type depends on the environment. The
autocratic way of educating children is a more
convenient method for the socialisation of ex-
traverted types of individuals than for the in-
troverted types of individuals.

Considering that the EPQ questionnaire
has been used for a long time, and Eysenck
himself has devoted considerable time to its
creation through factor analysis as well as
auditing it, the instrument should be trusted.
What is favourable is the fact that in the main
review of existing factor analytic studies of
personality, suggests the existence of three
main factors, which are very similar to the
factors measured by EPQ (Lojk, 1991). This
confirms that the choice of the three factors
is neither superficial nor subjective, but rather
the result of an experimental record. In addi-
tion, according to Pek (Peck, 1978), Eysenck’s
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theory is practical for creating verifiable pre-
dictions and presents a useful model for the
differences between groups of individuals.
However, Pek suggests that more attention
should be paid to other factors, above all to
social learning and cognitive factors.

On that account, according to the results
of this research, the conclusion is that school
principals prefer a management style motivat-
ed by relationships; they are more introverted
and emotionally stable. School principals lean
towards directive style of decision making
with a combination of democratic-participato-
ry style that includes subordinates in the pro-
cess of decision making.

Observing the results of this study, the
discussion is further elaborated upon with
the findings presented in the Gino, Grant and
Hofmann study (Gino, Grant and Hofmann,
2010). Based on previously conducted re-
search, the authors state that the success of the
leader depends on the members of the team
when it comes to choosing between an intro-
verted or extraverted person. In fact, when
team members possess a lot of knowledge, the
introverted leader is far superior to the extra-
verted leader, who, as a rule, diminishes the
success of such a team due to their own desire
for domination. In a situation of this type, a
moderate, mild and non-directive manage-
ment style, which introverted people normally
possess, gives significantly better results com-
pared to the directive style.

Unlike introverts, extraverted individu-
als are more dominant and aim to have the fi-
nal word. Because of this, extroverts are not
particularly good listeners and tend to assume
the ideas of other people. Their inclination to
impose their own solutions only presents an
advantage when managing people who need
to be told what they need to do, but not in the
case of managing a professional team.

It can be said that integrity (possession
of strong moral principles) is characteristic of
introverts who are prepared to distance them-
selves from others and remain alone against
everyone if their moral principles and their
personal dignity are threatened. It is harder
for extroverts to do the same, because they are
constantly looking for company and they are
emotionally dependent on other people to an
extent.

The position head of company carries
with it a burden of loneliness that introverts
are able to tolerate more easily compared to
extroverts.

Although at first glance, according to
Gino, Grant and Hofmann (Gino, Grant and
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Hofmann, 2010), extroverts seem destined to
become successful leaders, experience shows
differently in many cases. The best examples
of introverts becoming successful leaders are
Bill Gates, the founder of Microsoft and Jeff
Bezos, the founder of Amazon.

Some new studies warn that the work
system that does not recognise the value of in-
troverts experiences a loss when they fail to
promote them to higher positions. Due to the
stereotypical representations of leaders, the
general view is that the leader is an extravert-
ed, assertive and dominant person. Not only
that, but also that the majority of decisions in
the process of selecting managers is based on
big ego and personal ambitions of one such
person. It is not unusual to comment in profes-
sional circles that someone is not capable of
being a manager because they are too modest,
withdrawn and insufficiently fierce.

This attitude is not uncommon in Mace-
donia and in the countries of former Yugosla-
via, taking into account the results of studies
which show that aggressive styles are more
desirable in this region compared to other
countries, as discussed above.

Even though decisions made by employ-
ers should be impartial and free from the influ-
ence of their personal value system, this is not
the case in practice. In fact, decisions about
hiring or promotion in good part are deter-
mined not only by the personal value system
of the decision-maker, but also are a reflection
of the organisational culture, and indirectly,
the national culture.

Thus, the results of a 2009 study by re-
searchers at the University of Minnesota, ac-
cording to Gino, Grant and Hofmann (Gino,
Grant and Hofmann, 2010), speak of the fact
that extraverted individuals climb the hierar-
chical constellation more easily because ex-
traversion is more desirable than introversion
in the Western culture. In fact, out of all the
executives who were included in the study, as
many as 60% of them were singularly extra-
verted.

Introverts have leadership qualities
as well, though they are not obvious at first
glance. In actuality, introverted individuals
are generally receptive to different ideas; they
listen carefully, give preference to deeper con-
versations rather than small talk, and are par-
ticularly aware of how others perceive them
and what others expect from them.

Researchers who explore this area ac-
cording to Gino, Grant and Hofmann (Gino,
Grant and Hofmann, 2010) advise that it is
crucial for introverted people to fight for vis-

ibility when it comes to their personal quali-
ties and work, so that others would not benefit
unfairly from their contribution. Introverts
have numerous qualities that are significant
for leadership positions, especially nowadays,
considering the increasing tendency towards
the fifth level of leadership (Level 5 Leader-
ship: The Triumph of Humility and Fierce Re-
solve; Good to Great: Why Some Companies
Make The Leap and Others Don’t by Jim Col-
lins). Introverts are more suited to this type of
leadership than extroverts. Namely, according
to Gino, Grant and Hofmann (Gino, Grant
and Hofmann, 2010), the qualities of this type
of leader are modesty, mildness, calm determi-
nation, highly developed self-awareness and
self-control, and patience. That is, as people
say - “Still waters run deep”.

5. CONCLUSION

The culture, beliefs and value system in
Republic of Macedonia as well as the specific-
ity of the current state of the country influence
the decision making process. The findings
indicate a necessity for a new generation of
managers who will be different from the tra-
ditional managers. It is evident that the future
will require managers with leadership styles
different from the traditional in Republic of
Macedonia (Azeska, 2015).

Managerial education and training, cou-
pled with organisation and other measures,
would diminish the extreme characteristics
of autocratic leadership and would contribute
to strengthening the leadership that would be
equally oriented towards both objectives and
interpersonal relationships, which would be
much more convenient for the current as well
as the coming times. In fact, accepting and in-
tegrating possible leadership styles would re-
sult in the best opportunities for success. For
a successful appearance and persistence in the
processes of globalisation, the necessity for
permanent and organised managerial educa-
tion is implicit (Azeska, 2015).

The conclusion is that this research con-
tributes to the expanding of empirical knowl-
edge in the area of decision making within the
school as fundamental organisational cell on
which the educational system of the country
is based.
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ABSTRACT

The aim of this research is to determine the emotions of the students
who need special education during the teaching process through Tablet.
Document analysis method was used to determine the emotions of the
students who need of special education in the process of teaching through
tablet. Five years old, three mentally retarded students were involved in the
process of using the software. In the study, descriptive analysis method of
Strauss & Corbin was used for the analysis of data obtained through interviews
and observation forms. According to the results of the artificial intelligence
emotions analysis, it is seen that the students are happy and eager to learn
in the process of teaching with tablet. Another common point is that they
are a bit confused sometimes, although they are eager in the initial teaching
sessions. As a result, it can be said that the positive results of the emotional
analysis and positive results obtained from the teaching sessions with the

emotion analysis,
tablet usage.

tablet support each other.

© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION

There is an opinion that advanced learn-
ing technologies can optimize the delicate
balance between emotion and learning of aca-
demic knowledge. Students are unlikely to be
able to say or enjoy having an intense new
jargon row, complex systems with many com-
ponents, mental models exchanged between
variables, solutions to difficult problems, and
other difficult academic content. Technology
should be designed according to models that
allow students to experience emotional satis-
fying experiences while trying to investigate
the boring, over-compulsive or seemingly use-
less subject. In an ideal world, technology will
bring students right into the most appropriate
concentration environment that targets the rel-
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evant knowledge.

As learners learn difficult academic con-
tent, they have a wide range of technology that
includes a commitment to coordinating their
emotions and knowledge. Below is a summary
of some of the technological approaches that
have led to in-depth learning of the student
(Graesser and D’Mello, 2014):

- Create a flow situation (or intense par-
ticipation) to the point where you are tired and
lost in time. This can be accomplished by a
simulation or play that presents knowledge,
tasks and scenarios to the student’s most ap-
propriate challenge area. This is not very easy
or very difficult, but it is obvious that it is cor-
rect.

- Make an impressive storytelling that
will continue to be of interest and consistency.
The expression you make will integrate with
the academic subject and increase its value.

- If the student is not interested in the
topic, reward him / her with the points / sourc-
es that intensify or enrich the experience.

- Have the interaction checked to ensure
effective student, autonomy and self-control.

- Give materials that can achieve suc-
cess to build self-confidence and self-efficacy.

- Collaborate step-by-step with the stu-
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dent to improve interactivity and social readi-
ness.

- Give the students feedback on time to
see what they have learned more clearly.

- Give feedback and guidance about the
student’s feelings to follow the coordination
between feelings and learning. A student who
is discouraged and demotivated can some-
times think that teaching material is confus-
ing, annoying, or boring.

The designers of some learning environ-
ments have deliberately thought about emo-
tions of students while creating intelligent
textbooks that are sensitive to effects, and
serious games. It is important to know about
emotions that students experience and how
they are related to learning since sometimes
emotions help learning but sometimes they af-
fect the learning negatively.

The instant emotions are intuitively
open during learning process. For example,
high motivated students insist on completing
the tasks and having positive feelings when
tasks are successfully completed. They are cu-
rios when they are interested in the topic. They
feel happiness when they make an invention
and do not care about their fatiques. However,
there are sometimes oppositional tendencies.
When students face with various obstacles
such as comprehension, production, reasoning
and problem solving, frustration, irritation and
other negative emotions, they feel disappoint-
ment and negative emotions. They can also
get bored when they encountered with small
amounts of barrier as well as intensive techni-
cal content (Graesser and D’Mello, 2014).

Researchers have used a variety of
methods to measure the immediate feelings
students in technology-based learning en-
vironments. (Calvo and D’Mello, 2010; Du
Boulay et. al., 2011; D’Mello and Graesser,
2010, D’Mello, Picard and Graesser, 2007,
Picard, 2010; Woolf et. al, 2009).

One of the most used methods to ob-
serve the emotions is the observation made by
educated observers. Educated observers peri-
odically classify or rate the learners’ feelings
during the learning session. (Baker, D’Mello,
Rodrigo, Graesser, 2010; Craig, Graesser,
Sullins, Gholson, 2004). Observers can have
a checklist (eg, happy, sad, confused, etc.) or
scoring scales with separate categories for the
dimensions of feelings or categories. Observ-
ers tend to focus on identifying emotions be-
fore deciding not on the emotions that students
experience during the process of interacting
with technology.

Emotion

analysis,  computational

thought evaluation in text are related to emo-
tion and subjectivity. With emotional analy-
sis, it is aimed to determine the opinion of a
speaker or author according to a certain sub-
ject or target. Opinion can express the au-
thor’s thoughts, ideas or appraisal, emotional
state or intended emotional communication.
(Grafsgaard, Boyer, Phillips, Lester, 2011).
Emotion analysis studies use approaches
such as natural language processing, machine
learning, computational linguistics and sym-
bolic techniques. Makine 6grenmesi, verilen
bir problemi ortamdan edindigi bilgiye gore
modelleyen It is a subdivision of Artificial In-
telligence discipline. Recently, besides textual
emotional analysis, it has become possible to
reveal emotional analysis in visual sense. To
reveal it, there are different artificial intelli-
gence applications or programs. One of the is
microsoft emotion detection api.

The emotion detection API, which is an
API developed by Microsoft, which recog-
nizes the emotions by analyzing the faces of
the people in the photographs, serves the us-
ers with the help of a website. By using this
website, you can analyze the feelings of the
people in the photos that you upload. There
are feelings of anger, disgust, fear, happiness,
neutral, sadness, confusion and hate as identi-
fiable emotions in the uploaded photographs.

The feelings of this service implement-
ed by Microsoft is very different from the six
“basic” emotions that easily emerge in the fa-
cial expressions searched by Ekman (1992).
These are sadness, happiness, anger, fear,
disgust and surprise. It is also different from
Pekrun’s longer-term emotions in academic,
class, and social contexts, such as classifying
academic feelings as epistemic, achievement,
subject, and social feelings. (Pekrun, 2006;
Pekrun, Elliot, Maier, 2006).

Assistive technologies provide a great
advantage to overcome the learning problems
of mentally retarded individuals. (Alnahdi,
2014; Kuzu at al., 2014). The use of visual and
audiovisual tools and materials in the learn-
ing-teaching process enriches the learning en-
vironment and ensures is more permanent and
more meaningful learning for the students.
(Yanpar, 2008). Therefore, if the more kinds
of different materials are used in the education
of mentally handicapped individuals, and the
more numerous sensory organs are addressed
for the better learning and the persistence of
knowledge (Soykan and Ozdamli, 2016).

While the use of educational technol-
ogy have great importance in the education
of mentally handicapped individuals, it has
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been proved that children with mental retar-
dation are interested in technological devic-
es. (Dempsey, Lucassen, Haynes and Casey,
2010; Neely, Rispoli, Camargo, Davis and
Boles, 2013). When we look at studies with
children with mental disabilities, it is conclud-
ed that technological devices are very effec-
tive, especially in the development of academ-
ic and communication skills or in the teaching
of new concepts. (Bayram, 2008; Dempsey et.
al., 2010; Shah, 2011; Compeau and Higgins,
2011; Cankaya, 2013).

That is, the use of educational technolo-
gies in this field has become widespread and
efficient results have been obtained. it is also
important that students enjoy the devices or
teaching materials to obtain fruitful results
and to learn the skills or concepts success-
fully. Thus, it is planned to teach concepts to
students who need special education through
tablet and tried to reveal the emotions of these
students during this teaching process. The aim
of'this research is to determine the emotions of
the students who need special education dur-
ing the teaching process through Tablet.

2. MATERIALS AND METHODS

Document analysis method was used to
determine the emotions of the students who
need of special education in the process of
teaching through tablet. Documents are im-
portant sources of information that must be
used effectively in qualitative research. In
such research, the researcher may obtain the
data without the need for observations or in-
terviews. In this sense, document analysis will
contribute to the researcher in terms of sav-
ing time and money. Besides written sources,
visual materials such as film, video and pho-
tographs. can be used in qualitative research.
(Yildirim and Simsek, 2013). Document anal-
ysis is a scientific approach that enables an ob-
jective and systematic examination of verbal,
written and other materials. (Tavsancil and
Aslan, 2001).

There are several important advantages
of videos and photos for the researchers. One
of them; is to present non-verbal behaviors
such as facial expressions, body movements
and mimics, in their original form and with
a certain continuity. Beside this, it allows the
researchers to watch the same behavior at
multiple and different intervals. Moreover, it
allows to determine the events and facts that
occurs rarely. Finally, these documents can be
used by other researchers; It might be possible
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to test the validity of the results of the study
or or it might be possible to reach some other
and alternative results (Marshall ve Rossman,
1999; Yildirim and Simsek, 2013).

In the descriptive analysis, the obtained
data are summarized and interpreted accord-
ing to the previously determined theme. The
data can be organized according to the theme
set out by the research questions, or by con-
sidering the questions or dimensions used in
the interview and observation processes. In
descriptive analysis, direct citation is often
given in order to reflect the views of the inter-
viewed or observed individuals in a striking
way. The purpose of such analysis is to pres-
ent the findings to the reader in an organized
and interpreted way. The data obtained for this
purpose is first described systematically and
explicitly. Later on, descriptions are explained
and interpreted. Cause and effect relations
are examined and some results are optained.
The association of the emerging themes, their
meaning and their presence for future predic-
tions can also be among the dimensions of
the researcher’s interpretation. (Yildirim and
Simsek, 2013).

In this research, some themes have been
set up in order to reveal the emotions in de-
tail. The documents are analyzed and tabled
under the theme of anger, disgust, fear, happi-
ness, neutral, sadness, confusion and hatred.
After the themes were determined, a total of
52 teaching sessions were held over a period
of three months, and videos of students’ work
using tablets were recorded. Software that is
used for educational purposes in the process is
a concept teaching practice in the Google Play
Store that can be reached through the “Con-
cept World” key word.

Five years old,three mentally retarded
students were involved in the process of us-
ing the software. Two of the students are girl
with down syndrome and one is an autistic
boy. In addition to these three students, two
special education teachers were included in
the study. Thus, the opinions of the teachers
were obtained about teaching process with
tablet. Participants were selected with appro-
priate sample method. Students who did not
know the concepts in the developed software
and have the ability to learn were selected to
reach the purpose of the study.

In the study, students’ responses to the
material were recorded by the video recorders.
with the permission of the parents. Thus, all
students’ behaviors, problems and reactions
encountered in the teaching process were re-
corded and analyzed.
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In the study, descriptive analysis method
of Strauss and Corbin (1998) was used for the
analysis of data obtained through interviews
and observation forms. In this analysis, the
data are summarized and interpreted according
to the predetermined theme or category. The
videos were analyzed according to the follow-
ing themes; Anger, Hate, Disgust, Fear, Hap-
piness, Natural (Neutral), Sadness and Aston-
ishment. The reason for choosing these themes
is that the software used to analyze the photos
(Microsoft Emotion Detection API) only has
the ability to analyze these emotions. The fol-
lowing steps were followed for the analysis of
the documents; Selecting the sample of analy-
sis, development of categories, determination
of analysis unit, quantification and use of data.

The video recordings of the students
during the process of the tablet usage was
stopped when the instructions and reinforce-
ments were used in the software than screen-
shots were taken. Laten on, data was analyzed
using the “Emotion Detection API” from arti-
ficial intelligence APIs developed by Micro-
soft as part of the Project Oxford. Thus, stu-
dents’ emotions in the process of using Tablets
in their education were analised. The visual-
ization of the emotion detection API is shown
in Figure 1.

Figure 1. Emotion Detection API Anal-
ysis Screen

Before pilot applications, teachers were
informed about the tablet computer, the use of
the software, the pilot process and important
points. of As a result ofmeeting, the concept of
“less” has been determined within the scope of
the software.

A total of 52 instructional data were col-
lected during all the teaching activities. A total
of 52 videos were watched by researchers and
special education specialists, and the emotions
of the students during the activities were de-
termined.

3. RESULTS

As s result of analysis, average of the to-
tal values was calculated, and it was tried to
find out what emotions the students were hav-
ing while using the tablet and concept world
software. Thus, during the teaching activities
that teachers have realized, students are ob-
served how much they are willing and how
they are using the software as well as their
emotions are supported by this data. The emo-
tional analysis that the student is intensely in-
volved in is stated in the following steps.

Figure 2. Student 1°s emotional analy-
sis results.

As it is seen in Figure 2, when all the
instructional sessions of Student 1 are ana-
lyzed, as a result of emotion analysis, it can be
said that student is “happy” when he use the
concept world software and enjoy the lesson
during the process.(happiness=0.99997). It is
seen that student 1 is happy and entertained in
the process of teaching with tablet, and it has
also great influence on learning the concepts
faster. Moreover, Student 1’s positive attitude
in the lecture process have been supported by
teacher opinion. Teacher’s opinion on this sit-
uation:

“Student 1 is enjoying using a tablet.
I used to predict even before using this soft-
ware, it could be effective.. Because Students 1
always spent time using hi own tablet outside
the school. He is never get bored. I think it was
a pleasant process for student 1. “

When the emotional analysis results of
Student 2 are examined, although the student
displayed an average of “neutral” (neutral =
0.04472) gesture in the process of initial use
of the software, in the later process (Fig.4),
there is an increase in “happiness” emotion
(happiness = 0.95142). in addition to these,
it was observed in the beginning that the re-
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sponse to the software was not only natural fa-
cial expression but also in the average sense of
“surprise” (surprise = 0.00224).

0.00002
0.00008
0.00006
0.00031
0.00000

Anger
Contempt
Disgust

Fear

Happiness
MNeutral 0.90635
Sadness 0.02188

R \uﬁ:: 0.07131

Figure 3. Student 2’s emotional analysis
results.

But, in general terms, the averages of
the analysis have shown that student 2 was
happy in the process of using the concept
world software. Teacher 1 explained this re-
sult as students 2 had adaptation problem in
the beginning since she did not use Tablet be-
fore. Teacher’s opinion on this situation

“Student 2 is not normally a very laugh-
ing and excited student. Sometimes it can
be very difficult to make her laugh. Initially,
she exhibited the same timid behaviors while
teaching with tablets as she did it with using
new teaching and learning materials before.
But as it seen from the videos, she adapted
very quickly and after three or five sessions we
had fun and enjoyed the lessons. Sometimes,
she even responded to the directions taken
from the Tablet. Normally, she does not prefer
to talk.”

O —

0.00014
0.00121
0.00004
0.00004

Anger
Contempt
Disgust
Fear

| Happiness 0.95142

Neutral
Sadness
Surprise

0.04472
0.00020
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Figure 4. Student 2’s emotional analysis
results.
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Student 3 sometimes tended to talk
with the guidelines in the software during the
teaching process with the concept world soft-
ware and asked the teacher to reinforce the
guidelines given by touching the tablets as
well as her own answers. Generaly, it can be
said that during this process, student 3 learned
and enjoyed learning with Tablet. Emotional
analysis also supports this situation. Student
3’s teacher stated about this situation as:

“She is the most cheerful students in the
school. As soon as she comes to the school,
she salutes everyone, and also has a diffent
energy to attract everyone's attention. This
energy also reflects her lessons however, her
attention is distracted in a short time in the
class. While using tablet we have not had any
attention problem. As it is seen in videos, she
was constantly interacting with the characters
and directives in the Tablet and was always
talking during the teaching process. I think
this is another important effect of Tablet using
except teaching the concepts effectively. That
is Tablet using increase the attention of the
student during the lessons.” Figure 5 shows
the happiness of Student 3 during the teaching
session.

——
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0.00000
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0.00001
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Neutral
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Y Surprise

N
Figure 5. Student 3’s emotional analysis
results.

According to the analysis, it can be said
that student is “happy” when she use the con-
cept world software and enjoy the lesson dur-
ing the teaching process(happiness=0.99976).

4. DISCUSSION

According to the results of the artificial
intelligence emotions analysis, it is seen that
the students are happy and eager to learn in
the process of teaching with tablet. Another
common point is that they are a bit confused
sometimes, although they are eager in the ini-
tial teaching sessions. As a result, it can be
said that the positive results of the emotional
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analysis and positive results obtained from the
teaching sessions with the tablet support each
other.

Students’ willingness and pleasure dur-
ing the teaching and learning process reflect
on their success positively.

As it is seen in the results of the emo-
tional analysis conducted during the teaching
process, it is observed that students are con-
fused in the begining then they adapt to the
tablet usage in education in a short time, and
this application make them happy. Thus, it can
be said that education with Tablet increases the
communication skills of students with mental
disabilities also affect the motivation and at-
titutudes towards this kind of teaching tools
positively. There is an important connection
between students’ satisfaction and materials
used during teaching process. Effectiveness of
this situation on students’ success is supported
by researches.

In the literature, there are studies about
students’ motivation and attitudes towards tab-
let however all the data has been collected only
with teachers’ opinions. (Arpacik, Kursun and
Goktas, 2013; Soykan and Ozdamli, 2016).
In this study, emotional analysis has been
conducted to increase the reality to make the
situation more realistic. When student enjoys
his performance during the study, happiness
appears automatically. Appreciated students
performs better performance in every aspect
of life than the students not having any appre-
tiation. The reason of this situation can said
as enjoyment of the acted performans. (Oztiirk
and Diindar, 2003).

The features that distinguish human be-
ings from other creatures are their emotions.
Emotion is an affective state of consciousness
in which joy, sorrow, fear, hate, or the like, is
experienced, as distinguished from cognitive
and volitional states of consciousness (Titrek,
2013). One can experience a single feeling of
happiness, happiness, sadness, or very sad-
ness at different intensities while experienc-
ing different feelings such as happiness, joy,
sadness, grief, anger, enthusiasm, and fear. In
fact, there are two basic feelings in people as
malnly positive and negative. while positive
feelings are promoting and sustaining people’s
life, negative feelings threaten and cause in-
tellectual and physical harms (Karabekiroglu,
2014; Uskan, 2014).

In particular, the negative emotional ex-
periences can lead to the loss of the interest,
the feeling of worthlessness, anxiety, unhap-
piness, embarrassment, irritability, anger and
anger as well as being easily tired and slowed

down in their movements. It also can cause dif-
ficulties in making decisions, feeling less en-
ergetic and powerless. (Uskan, 2014; Duygu
Durum Bozukluklari, 2009). According to re-
sults of this study, having positive emotions
of sudents during teaching process teaching
process they have been using on their tablet
computers, showing that the material used can
be more effective and motivating. Like other
technological devices, tablet has been shown
to be effective in the education of individuals
who need special education, but there have
been no studies showing how students are
emotionally involved in the use of these de-
vices. From this point of view, it can be said
that the teaching activities with these devices
can have a positive effect on the students’ both
achievement and motivation.Moreover, the re-
sults of the study put forward that the number
of educational software developed for use in
tablet cis inadequate in our country, it takes
the necessary steps in terms of tablet comput-
er-assisted education in which such positive
results are obtained and suggests to design
various teaching environments.

5. CONCLUSION

In this study, the process has been only
performed with the specified software. In the
new researches, it is important to put forward
the emotional analysis and motivation of stu-
dents as well as their success with different
educational softwares which are also impor-
tant in terms of using technology in the field
of special education. Thus, this shows how
much fun and enthusiasm students have when
using these devices, and the studies to be done
in this direction can be enhanced. The best in-
dicator of happiness being a positive feeling is
smile. Happiness can be observed from mouth
and eye area as a facial expression. Happiness
does not cause significant changes in brow and
forehead area. Happy people are more cau-
tious and have a better ability to concentrate.
(Konrad ve Hendl, 2001; Schober, 1999). Ac-
cording to analysis results, it has been seen
that the students are happy in the teaching
process with tablet.

Sadness is an emotional state that causes
severe depression in the individual when suf-
fering grief, cheerlessness, gloom, melancholy,
self-pity, loneliness, boredom, hopelessness
and pathology. Sadness makes energy lower
in the individual, slows down metabolism as it
gets deeper and closer to depression, causing
it to drift away from things that are enjoyed in
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life. (Goleman, 2005). Symptoms of sadness
are fatigue, loss of appetite, insomnia, and
inability to concentrate. (Konrad ve Hendl,
2001; Schober, 1999). It is obvious what are
the negative consequences of the students be-
ing sad in the process and how badly they can
be affected both in terms of achievement and
motivation. As s result, students’ happiness
and positive fellings during the process of us-
ing tablet computers in education demonstrate
the necessity of increasing the educational use
of this kind of tools.
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ABSTRACT
The article reflects on the role of visualization in education. Modern
society is characterized by rapid growth of information that people have
to process in order to maintain progress and sustainability in science and
development of education. The amount of information is growing so quickly
that a person is no longer able to perceive actual data about the outside
world and process it using traditional methods. The basis of the “image
of the world” contains not only concepts, but the semantic images created
with the help of visual thinking. In our study we assume that students are
quite limited in their knowledge about cognitive phenomena or in their
meta-cognition and do relatively little monitoring of their own memory,
comprehension, and other cognitive enterprises. But we also assume that
every student is potentially capable of meta-cognition, which is thinking of
how better to perform cognitive actions and to be aware of how to learn.
Developing meta-cognitive awareness is important because it helps learners
become more efficacious and more autonomous. For many of them it can
be identified as the most effective way of acquiring knowledge. Visualizing
the very process of learning can help see how well it is going. Schema theory
offers different ways of using schemas, especially in education. So far, there
have been researches on schema as a tool for particular skills such as better
comprehension, memorizing and retrieval of the knowledge received. It
means students can use schemas to better understand the process of learn-
ing and skills acquired.
© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION

Visualization involves the creation of
real or unreal images in the mind’s eye. It usu-
ally refers to visual images, sounds, move-
ments, touch, taste and smell, in general, all
the images that can be perceived by human
senses or imagined by human mind.
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In Piaget’s opinion, there is a possi-
bility of the development of perception as a
gradual activity for establishing relations be-
tween individual details of the sensory field.
He shows that the child in his young age does
not yet have a genuine perception of objects
and space; he does not even differentiate ob-
jects and himself in the world without distin-
guishing the changes in the type of objects
caused by his own movements, from changes
that have arisen in result of the child’s actions
or objects movements. The constant charac-
ter of the object appears as a consequence of
the spatial field organization, in other words,
the internal scheme of the immediate environ-
ment, of the world around, through which the
child is able to anticipate the consequences of
his own movements in the environment. Spa-
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tial field, in turn, is formed in connection with
the coordination of the child’s movements.
Thus, the basis of perception is the internal-
ized sensor-motor schemes of locomotion and
manipulation of objects. As J. Piaget puts it,
“knowledge of the world is not discovered,
but is created as an image”. “The image is
a subjective picture of the world or its frag-
ments, the subjective representation of the ob-
jects of the external world, conditioned both
by sensually perceived signs and hypothetical
constructs” (Piaget, 1986). The image is a sub-
jective phenomenon that arises as a result of
objectively practical, sensory-perceptual, in-
tellectual activity, which is a holistic integral
reflection of reality, in which the main percep-
tual categories are space, movement, color,
form, texture, sounds, etc. In the information
sense, the image is an unusually capacious
form of representation of the surrounding re-
ality. Images are multidimensional, multi-cat-
egorical and poly-modal.

In the age of accelerated technological
progress and digital gadgets the incoming in-
formation comes in the amounts that are im-
possible to process, exchange and memorize
using traditional methods of education. Visu-
alization is a holistic way to deal with the im-
age of the world not divided into separate de-
tails and ideas, but with holistic visual images
created via visual thinking and visual opera-
tions producing images easy to perceive and
memorize. Visual images can range from de-
tail graphic representations (such as pictures
and photographs) to abstract schemes, dia-
grams, graphs and mind maps. Besides, visu-
alization is connected with emotional sphere
of a person: in order to be memorized visual
images should be positive, not only perception
of the reality around, but also visual thinking
should become positive emotional experience.

Visually presented information can be
read and interpreted as well as any verbal text.
Modern students would not pay attention to
boring, difficult to understand verbal texts,
but rather be attracted by colored structural
schemes and diagrams. After comparing dif-
ferent teaching technologies it is concluded
that visual representation is more effective
because of their structured and systematized
form that makes it easy to teach and to learn.
Such structures are kept in long-term memory
and easily reached and actualized if necessary,
thus contributing to memorizing a lot of in-
formation. Visualization in teaching is based
on the special properties of mental images as
objects of knowledge, expresses the degree of
accessibility and clarity of these images for

the subject. It relies on one of the most im-
portant principles of learning (the principle of
clarity) (Makarova, 2016).

Mental images, often called “visualiza-
tion or quasi-perceptual experience”, resemble
real perceptual experience, sometimes with
the same emotional attitude, but arise in the
absence of an appropriate perceptual stimulus.
They are associated not with imagination and
fantasy, but with cognitive functions such as
memory, perception, reflection and thinking.
Although mental images arise in all sensory
modes, most works on philosophy, psychol-
ogy and pedagogy are focused only on visual
images leaving audio and tactile modes be-
hind. Since the concept is more like a scheme,
the human psyche is not an image, but a sense
of the world created by the imagination of
the subject and includes the person himself,
other people, the spatial environment and the
temporal sequence of events. Being the basis
for the implementation of practical actions to
master the external world, the image is also
determined by the nature of these actions,
during which the original image is modified,
increasingly satisfying practical needs. In its
intellectual development, the subject proceeds
from a search of semantic, emotionally satu-
rated and expressive action to the construc-
tion of the meaning, containing the prerequi-
sites for modeling the world in its semantic
perspective and semantic integrity. Semantic
integrity is that ideal environment, the mental
space within which all objects, qualities and
properties of the material world are depicted
from a certain point of view thus acquiring a
certain meaning.

In this study trying to connect visualiza-
tion to metacognition, we suppose that stu-
dents mostly are not aware of many cognitive
phenomena they encounter in the process of
study, so they cannot monitor their advance
in learning and success or control their com-
prehension and memorizing. In order to make
students’ learning more conscious we suggest
to use visual tools for regulation of cognition,
study progress and results of learning. This is
how students get knowledge about the way
they should plan their cognitive activities,
implement metacognitive strategies into their
learning process, comprehend, memorize,
monitor and correct errors, assess progress
and also evaluate their results. It means they
stop being passive recipients of knowledge,
but start to actively participate in planning,
management and evaluation of knowledge ac-
quisition. Aware students can understand what
they are doing and how to better achieve de-
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sired result thus directly improving their per-
formance.

Visual reality is presented as an infor-
mational construct, which must be ‘readable’
and can be interpreted in the same way as any
verbal text. Visual reality has ceased to be per-
ceived as a secondary or subordinate dimen-
sion; thinking and imagination collide in the
semantic form. As a source for learning, visual
material is unique in its cognitive potential
and the multilevel information encoded in it.
Comparative analysis of different ways of pre-
senting information leads to conclusion that
visual methods are more effective, since they
present information in a more structured and
systematized form, making it easy to compre-
hend and to memorize. Graphic representation
helps visualize and understand the structure
and sequence of information. With increased
motivation to study, thinking becomes more
flexible, so a student can get rid of typical
stereotypes, turning dogmatic thinking into a
critical and creative one. Images, representa-
tions and concepts unite in the meaning, giv-
ing way to logical thinking.

Visual thinking is thinking through vi-
sual operations, and so it allows using human
ability to see and understand images, then to
analyze data received. Accordingly, the task
of visualization is the transformation of huge
arrays of information into graphic images that
are comprehensible to human perception when
connected by a single meaning. Visual imag-
es can range from detailed graphic images to
abstract structures, graphs, charts, diagrams,
etc. This is how Vlsuahzatlon is connected to
meta-cognition which is “one’s stored knowl-
edge or beliefs about oneself and others as
cognitive agents, about tasks, about actions or
strategies, and about how all these interact to
affect the outcomes of any sort of intellectual
enterprise” (Flavell, 1979).

Visualization is a way of fixing and
sharing information, not only complementary,
but also serving as an alternative to undivid-
edly prevailing verbal and written communi-
cation. At the present time, a ‘copying of cul-
tural environment’ is under way, in which all
the achievements of mankind, fully reflected
in the written texts before, receive an audiovi-
sual expression. Visualization in comparison
with verbal communication is psychological-
ly more capacious and easy, socially - more
massive and accessible, but less stable and
unidirectional way of structuring knowledge.
“Meaningful teaching and learning experi-
ences should provide equitable, authentic
learning opportunities. Today’s increasingly

Vol. 5, No. 2, 2017.

diverse students seek alternative ways to com-
plete tasks, often utilizing technology. Immer-
sive learning experiences can provide real-life
contexts for training and deeper conceptual
thinking. ...The use of immersive visualiza-
tion should support equity, engagement and
learning” (Schaffer, 2017). These features of
visualization form its socio-cultural and cogni-
tive functions. In the communicative function,
visualization quickly becomes the leading
medium of mass communication, assuming
the associated social and regulatory duties.
Throughout the world, there is a gradual shift
from the verbal component to the visual: the
visual images have such an influence that
people are becoming less able to perceive the
printed word; they cannot concentrate their at-
tention on the verbal text for a long period of
time. We can say that visualization penetrates
into all spheres of human life and activity.

With the methodically competent use of
visualization methods, students can not only
plan their own education process, evaluating
results and monitoring progress, but also make
transition to higher levels of cognitive activ-
ity, mastering the subject content as well. In
the process of implementation of visualiza-
tion methods in teaching, it is necessary to
take into account the psychological features
of the cognitive mechanisms activity. Meta-
cognition helps students to become aware of
the correlation of the word and image in the
visual material, of the very concept “meta-
cognition”, to properly organize and plan their
learning, to evaluation results and progress as-
sessment. Meta-cognition has been defined by
Schraw and Dennison as the “ability to reflect
on, understand, and control one’s learning”
(Schraw and Dennison 1994). As Flavell put
it, “meta-cognitive experiences are conscious
cognitive or affective experiences that occur
during the enterprise and concern any aspect
of it—often, how well it is going. Research is
needed to describe and explain spontaneous
developmental acquisitions in this area and
find effective ways of teaching meta-cognitive
knowledge and cognitive monitoring skills”
(Flavell, 1979).

Visual methods in teaching allow solv-
ing various developmental problems: the de-
velopment of observation, visual memory,
imaginative thinking, also decision making
abilities. The visual image creates the prereq-
uisites for the development of left- and right-
hemispheric mental processes. Text thinking
is performed by the left hemisphere, which
is associated with rational behavior. Visual
thinking is carried out by the right hemisphere,
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which is closer to the irrational thinking. But
both hemispheres contribute to meta-cognitive
thinking development and to successful learn-
ing and practical application of knowledge to
problem solution and decision making pro-
cesses (see Fig. 1).

Initially studied for its development in
children (Baker and Brown 1984; Flavell,
1979), “focusing on both the fascinating na-
ture of children’s thinking and the excitement
and change in this area, using an integrated
topical approach”, the studies explored the de-
velopmental aspects of social cognition, per-
ception, memory, and language. Theoretically
balanced, they considered the full spectrum
of approaches-from Piaget’s developmental
stages, to information-processing (including
connectionism), dynamic systems, contextual,
theory-change, neo-Piagetian, evolutionary,
neuroscience, and constraint approaches. Lat-
er, researchers began to look at how experts
display meta-cognitive thinking and how,
then, these thought processes can be taught to
novices to improve their learning (Abdellah,
2015; Jiang, Lin, Liang, 2016; Saenz, Geraci,
Miller, Tirso, 2017).

2. MATERIALS AND METHODS

This study investigated the effect of vi-
sualization on meta-cognition and academic
performance among students of Taganrog In-
stitute of Management and Economics using
a mixed method approach. It also explored
differences in meta-cognition between sec-
ond language writing and second-language
reading by students of different majors in
law, economics, and management. A total of
238 college students studying English as a
Second Language participated in the study.
Quantitative data were collected from the
Meta-cognitive Awareness Inventory, apti-
tude tests, achievement tests in ESL, problem
solving assignments and schemas presenta-
tion and analysis. Qualitative data were col-
lected using questionnaires and interviews.
The mixed-method study consisted of a test
approach interviews and students’ individual
schemas representing significant differences
in meta-cognition at the beginning and at the
end of experimental course of ESL. Block
diagrams, graph schemes, logical-semantic
models - visual representations of knowledge
are the equivalents of cognition and together
they constitute the so-called visual plan of
meta-cognitive thinking. The main role here
is played by students’ intellectual resources,

formed as mental structures.

Reading was based on the professional
thesaurus in different disciplines; compre-
hension was checked with the help of multi-
ple choice tests. In order to monitor students’
problem solving abilities case method was
used.

Quantitative data were analyzed us-
ing statistics and represented in charts and
diagrams. Qualitative data were analyzed,
categorized and also visually displayed. Alt-
hough 52% of female and 48% of male stu-
dents took part in experimental learning and
outperformed male students on problem solv-
ing tests, gender effects were not noted in the
research. At the beginning of the experiment
highly efficacious students did better on the
tests and performed more successfully on
problem solving assignments than less effica-
cious students.

For the goals of the experiment writing
of the academic essay was chosen as this writ-
ing experience elicited greater meta-cognition
than short story writing and became more
professionally useful for college students of
different majors. Besides writing an essay is
a comparatively new kind of writing for Rus-
sian students demanding less emotional, but
more professionally creative writing strate-
gies to become successful. In the experiment
students had to plan and foster their meta-
cognition and awareness, monitor the writing
process, be aware of academic word choice,
assess quality of writing, consider grammar
and style, follow instructions to comply with
the task requirements. Meta-cognitive strate-
gies help provide psychologically comfortable
teaching and learning environment and sus-
tainable development of ESL reading and lis-
tening skills, also promoting writing skills and
problem solving decision making abilities.

3. RESULTS

This study aims to investigate the rela-
tionship between visualization and meta-cog-
nitive strategies the integration of which can
lead to development of a trainee’s reflective
thinking and meta-cognition skills. The study
was applied on 238 students of Taganrog Insti-
tute of Management and Economics majoring
in law, economics and management. Schema
theory was applied in English as a Second
Language classes as English is included in all
students’ schedules. There are equal require-
ments as to grammar, vocabulary, text and lis-
tening comprehension, so the emphasis of the
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study is put on meta-cognition development as
well as knowledge management skills, good
planning skills, reflective thinking and results
evaluation.

“A person’s ability to control a wide va-
riety of cognitive enterprises depends on the
actions and interactions among these compo-
nents” (Mevarech and Karmarski, 1997).

In the course of experimental leaning
Meta-cognitive Awareness Inventory (Schraw
and Dennison 1994) for a quick assessment
of meta-cognitive skills, planning, informa-
tion management, monitoring, debugging, as-
sessment or evaluation strategies was admin-
istered twice to the same groups of students
at the beginning and at the end of the course
of studies. This inventory measures different
components of meta-cognition (e.g. proce-
dural, declarative, and conditional knowledge
of cognition; and aspects of regulation of
cognition, like planning, monitoring, debug-
ging, etc.), also the levels of students’ reflec-
tive thinking (feeling - description - analysis
- action plan - evaluation - conclusion) can be
identified. According to the Inventory we split
meta-cognition into two categories: knowl-
edge and regulation, relating both to strengths
of meta-cognition and performance results.
Meta-cognitively aware students were able
to self-assess their abilities and to plan their
learning activities accordingly to implement
them into problem solution/decision making.

Comparing learning to research in ex-
perimental course of studies, we could see
that students think meta-cognitively all the
time, reflecting on their current understand-
ing of information, on the research questions
posed, and their thinking changing with new
information acquisition. Showing students
how to think procedurally in solving prob-
lems\decision making teachers demonstrate
and students learn where to start, what to do
first and next, how to check and evaluate the
correctness of their solution, how to know
what is done and whether it is done right—it
is one example of meta-cognitive modeling.
As it came the results before and after meta-
cognitive skills development show clear dif-
ferences in the students’ grades on the test and
their performance in class.

Vol. 5, No. 2, 2017.

Table 1. Meta-cognition awareness de-
velopment (at the beginning of the experi-
mental learning)

1. Meta-cognitive skills developed Percent

Declarative knowledge 87%
Procedural knowledge 67%
Conditional knowledge 57%
2. Regulation of cognition

Planning 89%
Information management strategies 54%
Comprehension monitoring 52%
Debugging strategies 27%
Control 45%
Evaluation 24%

1. Metacognitive skills developed
100% g
80% +~
60%
40% 7
20% -~

0% -
Conditional
fnowledge

Pracedural
fmowledge

Declarative
Imowledge

2. Regulation of cognition

0% +
80% -
70% 1
00% 4.
50%

-
\'\\\,0

Figure 1. Meta-cognition awareness de-
velopment (at the beginning of the experimen-
tal learning)

Table 2. Meta-cognition awareness de-
velopment (at the end of the experimental
learning)

1. Meta-cognitive skills developed FPercent
Declarative knowledge 9204
Procedural knowledge T8%%
Conditional knowledge 5904
2. Regulation of cognition

Planning 20%%
Information management strategies 48%%
Comprehension monitoring 69045
Debugging strategies 54045
Evaluation 35%0
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1. Metacognitive skills developed
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kmowledge
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B0% /'

60%
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Fnowledge

2. Regulation of cognition

Figure 2. Meta-cognition awareness
development (at the end of the experimental
learning)

According to the results of the experi-
ment, a statistical hypothesis was put forward
about the significance of the discrepancies be-
tween the initial and final results of the experi-
ment, the reliability of the results is confirmed
by Fisher’s angular transformation (¢*; P).

In general, the experimental groups dif-
fered significantly in the results of the main as-
sessments, which is indicative of the effective-
ness of the experimental work and the chosen
author’s strategy of the organization of meta-
cognition awareness development technology.

In Section 1, students’ meta-cognitive
skills development is demonstrated. With de-
clarative knowledge of about 90% students
usually obtain knowledge via discussions,
presentations, demonstrations, but need to
learn how to process knowledge for practical
application or to use critical thinking to assess
and evaluate their results.

With procedural knowledge of about
70% students understand the very process of
learning as well as the possibility of knowl-
edge practical application in various situa-
tions, so they obtain knowledge via coop-
erative learning, team-work, problem solving
activities and discovery.

With conditional knowledge of about

60% students obtain knowledge via problem
situation modeling, they know when, why and
how to use meta-cognitive strategies.

In section 2, Regulation of cognition is
displayed. With planning of about 90% stu-
dents plan their cognitive activity, consider
several ways to solve a problem and choose
the best one.

With information management strate-
gies of about 50% students use selective fo-
cusing to choose among their learning skills,
organize and sequence them in order to pro-
cess information more efficiently, summarize
and elaborate details of the problem to be
solved or decision to be made.

With comprehension monitoring of
about 70% students use self-assessment strat-
egies to check their comprehension, make sure
they understand concepts, their relations and
options when solving a problem or making a
decision.

With debugging strategies of about 60%
students evaluate their learning and learning
strategies used in order to find and correct er-
rors in comprehension and performance.

With evaluation of about 30-35% stu-
dents analyze every learning episode and
meta-cognitive strategy effectiveness, assess
their performance when solving a problem
and make a decision.

The first stage of the experiment in-
cluded studies of students’ cognitive control.
At this stage, students’ own knowledge and
thinking processes and how they can control
both of them are studied. Within this stage the
accuracy of the prediction, effort and the dis-
tribution of attention are assessed. Oral reports
of the students during this stage allowed deter-
mining what knowledge an individual derived
from memory for solving the problem.

The second stage included studies of
self-regulation of cognition (thinking and re-
flection). Usually, problem solution\decision
making requires knowledge transfer and strat-
egy choice. In general the procedure is choos-
ing strategies for performing a specific task.
Once students demonstrate an understanding
of the strategy, they are given a task, differ-
ent from the first, but structurally equivalent to
it. So students need knowledge and strategies
transfer, but have to decide whether to use this
strategy as it is or change it according to the
new task. Another possibility is to abandon it
in favor of another strategy that could be used
to solve a new problem.

The third stage included control and
regulatory studies in which students control
available information in the process of think-
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ing and then use this information to regulate
other learning processes. Reflection is also in-
cluded in this stage.

Finally, the fourth stage of the meta-
cognitive study included practical application
of information obtained and strategies mas-
tered to different problem solutions or deci-
sion making. Students answered a very im-
portant and fundamental question — whether
or not their learning outcomes improved with
the help of meta-cognitive processes.

Metacognitive processes include plan-
ning, strategy choice, conscious control over
the learning process, mistakes correction,
analysis of cognitive strategy efficiency, and
change of cognitive behavior when necessary.
All of these can be packed into 4 structures;
goal setting, its achievement support, sched-
ule compilation and results control.

Experimental program was aimed at stu-
dents’ self-regulation of their cognitive activi-
ty at three levels: cognitive, metacognitive and
intentional. Cognitive experience was based
on mental structure providing storage, order-
ing and transformation of existing knowledge.
Metacognitive experience was aimed at find-
ing a suitable niche for the new knowledge in
already existing blocks of information, pro-
viding control over individual intellectual re-

sources, thus regulating intellectual activity.
Intellectual activity regulation requires:

1. ability to plan cognitive activity,

2. ability to predict results and their con-
sequences,

3. ability to assess results of cognitive
activity,

4. ability to choose and modify cogni-
tive strategies.

In our experiment, qualitative data were
collected as students went through their cogni-
tive activity. The results of students’ metacog-
nitive activity: goal setting, its achievement
support, schedule compilation and results con-
trol were checked. The given processes require
reflection, so the Berezhnova L.N. test “Self-
development reflection” was used to define
the level of self-development, self-evaluation
of achievements and also assessment of poten-
tial and abilities for future development.

Also Achievement Tests and Aptitude
Tests were used to measure students’ devel-
opment and results of their learning. Aptitude
Test contained Numerical Reasoning, Verbal
Reasoning, Diagrammic Reasoning and Situ-
ational Judgment sections.

Vol. 5, No. 2, 2017.
4. DISCUSSIONS

Despite the increasing use of didactic
means, which involve combining information
impact on various human senses and on the
ways of presentation of educational informa-
tion, the leading type of perception of infor-
mation when working with various teaching
aids is visual, which involves the develop-
ment of both traditionally visual and innova-
tive learning means and techniques, allowing
to activate the work of vision in the learning
process. Gradually, the need for innovation
becomes more and more obvious, and requires
an early understanding. We need new didactic
principles based on information technology,
and a new didactics, based on the formation
of meaning patterns for creating the “meta-
cognitive prompt” of the trainee. Using the
enormous capabilities of the visual analyzer
when visualizing educational information re-
quires taking into account the laws of visual
perception, the competent use of visual meth-
ods in teaching and the role of meta-cognition
in developing conscious and aware learn-
ing. Therefore, with special structuring, cod-
ing and presentation of the material, with the
help of visualization tools and meta-cognitive
strategies, large amounts of information can
be transmitted in a collapsed form, and cog-
nitive mechanisms that supplement the verbal
channel of information entry can be updated.
The following structured information matrix-
es are a new generation of learning materials,
in which the image and text are combined
organically, mutually reinforcing each other.
The main idea of such materials is to convey
the idea in the unity of the image and the text,
proceeding from the thesis that the figurative
and verbal components of thinking are much
stronger in unity.

The creation of meta-cognitive schemas
should be the person’s cognitive task planning,
in which, along with the sensation, memory,
thinking, imagination, personal meaning, me-
ta-cognitive strategies participate as well. Any
external reality is reflected in the framework
of some model in the inner world of the per-
son, created with the help of specific activity,
expressed in the process of perception. All
the information perceived from the outside is
received first in the form of separate primary
sensations, but everything that he sees, hears,
feels, is refracted through the prism of com-
prehension and awareness, and only then be-
comes a mental construct, an image of reality
which can be interiorized (see Table 3).
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Table 3. Self-assessment guide promot-ing students’ meta-cognition

Activity Planning Monitoring Evaluation
Brainstorming ‘What are concepts Do I need all the words on a Is my focusing on the
gession mvolved in the problem? brainstorming ligt? problem accurate?
Problem situation  How does it relate to what  Is the model facilitating problem  Is this material personally
modeling 1 already know? solution'decision making? relevant?

B s ?Vhat else can I do to _ Dol nged to change my learning Ts this approach efficient?
improve problem solution?  strategies?

Reficcan What are my assumptions? Whit & fmpeding driogsd :;rsil;;'?mfl[itff;z htli’? fiffect

thinking ¥ P " problem solution? ] ? '

problem solution?

What parts do I need in my

Essay writing
= essay?

Am T describing my learning
activities in full?

Are the learning strategies
facilitating learning?

There is close connection between ex-
ternal and internal means helping to explore
and understand both the internal and external
worlds of the individual. Any external means
can be fixed in the form of images, models,
descriptions, or can be internalized by active-
ly reflecting them in person’s consciousness.
The internalized external means include many
additional elements and connections between
them, conditioned by knowledge, experience,
features of the psyche and actualized mental
processes of a student. The model of any ex-
ternal objects and activities can be represent-
ed as some internal images and schemas, the
study of which serves as a means for obtaining
knowledge in a certain sphere. The modeling
method is based on visualization intended to
foster meta-cognition awareness and to en-
hance students’ learning. Visualization of edu-
cational content and meta-cognitive strategies
should be adopted by a student and interior-
ized, which means presentation, structuring
and designing educational knowledge in the
information content of static (paper) or dy-
namic (multimedia) teaching and leaning aids.

Repeated testing with visualization sup-
port results in significantly greater retention of
information taught in English language class.
Testing in our study is considered as indispens-
able assessment device for its potential impact
on students’ self-evaluation (see Table 4).

Table 4. Repeated testing with visuali-
zation support results

Knowledge and Performance
regulation Before After
Vocabulary 22% 63%
Grammar 18% 44%
Listening compre-
s 19% 23%
hension
Reading compre-
. 49% 74%
hension
Writing 30% 73%

Knowledge and regulation

8% 4%
T
60%
0%
40%%
30% 224
0%
1%
0%

63%

Figure 3. Repeated testing with visual-
ization support results

In the study subjects of different majors
were offered English language tests similar
in form, but referring to different spheres of
knowledge (Law, Economics, Management).
The assumption was that performance won’t
depend on the nature of information, but on
the meta-cognitive skills developed prior to
test administering. Results of approbation
proved our assumption, that is meta-cognitive
abilities depend greatly on students’ visualiza-
tion of the learning process and on the type
of instruction, providing intellectual develop-
ment of students.

When the students moved along the
schema and practiced problem situation mod-
eling, decision evaluation, knowledge trans-
fer and different levels of reflective thinking
by writing brief essay of these reflections
and discussed them through brain-storming
sessions, it definitely had a direct impact on
meta-cognition awareness development pro-
viding upgrade to the next education level.
Meta-cognitive awareness also helps to pro-
mote knowledge transfer to other spheres of
students’ learning activities.
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S. CONCLUSIONS

When visualizing educational content
and ways to comprehend and memorize it, it
is necessary to take into account different per-
sonality traits, types of a trainee’s cognitive
ability, different types of leading sensory mo-
dalities, and undoubtedly abilities to be meta-
cognitive about their learning. Visual methods
in teaching, relying on the psychological char-
acteristics of trainees, allow solving various
developmental problems: the development
of observation, visual memory, imaginative
thinking, creativity, awareness, etc.

The thinking process with the use of
meta-cognitive strategies visualization in
training can also be strengthened by expand-
ing the activated types of thinking. Along with
the abstract-logical, visualization of informa-
tion allows to include mechanisms of visual-
efficient, figurative, associative thinking, to
strengthen the activity of imagination (repro-
ductive and creative) (Makarova, Abakumova,
Ermakov, 2006).

Scientific knowledge can become an in-
tegral part of mental content of a trainee only if
it is internalized through the polymodal com-
ponents of the cognitive mechanism - through
the trainee’s personal meanings. Only in this
case, a trainee can comprehend not only sensi-
bly perceived objects, but also things that are
not observable in the actual perceptual space,
but exit in general phenomenological theory.

This approach determines the view on
thinking (meta-cognitive thinking), as the in-
ternal action, the activity of the mind, thanks
to which it becomes possible to comprehend
the connections and relations between the ob-
jects studied within the learning content in the
modern educational space.

Introduction of meta-cognitive strate-
gies into a trainee’s learning activities is de-
termined by the modern trends in education
as the most acceptable and effective way of
information perception, comprehension, pro-
cessing and memorizing. In the practice of
teaching, several areas of visualization of edu-
cational content and meta-cognitive strategies
have been identified, which are examples of
the organization of educational activities:

* presentation of new information as il-
lustrations, in the form of diagrams, tables,
graphs, drawings, graphic images, etc.;

 consolidation of the information in
the form of text and graphic images, as well
as systematization of computer graphic in-
formation,;

* planning of learning activities, pacing
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the progress, anticipating the results in ac-
quiring knowledge;

* preparing trainees for the preservation
of information in the forms effective for per-
ception, comprehension and memorizing;

* interpretation of information, trans-
formation of educational content into schemes
and cognitive constructs convenient for mem-
orizing and retrievable if necessary.

With the help of visualization tools,
meta-cognitive experience of a trainee can
be used to manage educational activities,
self-regulation and self-assessment in learn-
ing. Information processing using visual tools
leads to certain mental constructs appearance
in the learner’s mind, they can be of different
degrees of generalization: from detailed pic-
tures to schemes, graphs, maps, diagrams, in-
dividual symbols, abstract signs. But the most
important thing is that the new educational
environment creates fundamentally new roles
for the teacher (facilitator) and the learner (the
independent researcher), and a new relation-
ship between them.

Unfortunately, meta-cognitive aware-
ness toward one’s learning does not appear
automatically or easily transfer from a teach-
er? It has to be taught. Student’s self-analysis
about learning and thinking could include:
What assumptions do I hold about the problem
and its solution? Do I have proof for those as-
sumptions? Why do I make the decisions and
how do I come up with them? What do I know
about learning process? What would I like
to learn? What am I confused about? These
analyses can also become more specific to
particular details, ranging from an individual
class session to the scope of an entire course
of studies.

The most general provisions of the
concept of students’ meta-cognition are: 1)
knowledge of thinking process, motivational
sphere and emotional states; 2) the ability to
consciously and deliberately control and regu-
late their knowledge, the processes of think-
ing, of motivational and emotional states.

In the conclusion, we would like to em-
phasize that it is premature to consider that
visualization (schemes, frames, gestalts and
other images) can completely replace the ver-
bal method of presenting information. How-
ever, visualization of the information content,
giving it personal meaning and sensual expe-
rience, will allow to direct the thought in the
required direction, pay attention to meta-cog-
nitive awareness essential for understanding
concepts and knowledge transfer, and most
importantly, the integration of visual and ver-

WWW.ijcrsee.com

73


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Vol. 5, No. 2, 2017.

bal ways of presenting information will help
students to comprehend the meaning of the re-
ality around them and to build their own ‘im-
age of the world’ adequate to this reality.
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ABSTRACT

The current study was conducted to investigate the impact of using
social media and internet on the academic achievement of prospective
teachers. Focus group of the research could be expressed as 204 prospec-
tive teachers that were studying in 2016-2017 fall semesters. To collect
data, Attitudes Towards to Social Media Scale was employed. Result of
the study revealed that, prospective teachers’ attitudes towards to social
media had an influence on academic achievement. Furthermore, it could
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UDK be stressed that prospective teachers with lower attitudes towards to social
316.776.32:37 media were more likely to have lower academic success when compared
371.13 with the prospective teachers with higher attitudes towards to social
media. In addition to these, results of the current study also expressed
that prospective teachers with social media accounts were achieved better
Keywords: grades when compared with the prospective teachers who did not have

proficiency teachers,
academic success,

any social media account. Lastly, it could be indicated that prospec-
tive teachers’ attitudes towards to social media was at a moderate level.

university,

social media,

student beliefs. © 2017 IJCRSEE. All rights reserved.
1. INTRODUCTION widespread use of social media tools has also

No doubt that, we are experiencing with
technological developments which are influ-
encing our daily life. Beside of this, social
media tools are becoming vital for society es-
pecially for the students. (Subrahmanyam et
al., 2008). Kaplan and Haenlein (2010) have
identified social media as a web-based appli-
cation groups that are shaped by the techno-
logical and ideological characteristics of Web
2.0 which provide users an opportunity to
create and modify the content. Moreover, the
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revolutionized habits of society such as read-
ing, research, shopping and communication.
Furthermore, high interaction in social media
has triggered cooperativeness at a working en-
vironment and the usefulness of it within the
education and training process.

It could be discussed that advancements
and popularization of computers and mobile
phones have led the community to spend more
time on the internet and social media. Cami-
la, Ibrahim and Dalhatu (2013) indicated that
social media has become one of the most in-
fluential communication tool which could be
effectively used on teaching process. More-
over, Bedir and Giilcii (2016) have argued that
teachers and students could effectively discuss
and exchange their course related ideas via
social media. In addition to these, it is be-
lieved that multi-functionality of social media
encourages students to actively engage with
group works, discuss and share more easily
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among themselves about what they have learnt
and communicate via multiple chat rooms.

1.1. Significance of the study

It could be indicated that characteristics
of the society are rapidly changing with the
transformation from industrial epoch to infor-
mation age which facilitates the generation of
updated information. Thus information which
people have elicited by traditional learning
context could be characterized as insufficient.

Needless to mention that, in today’s dy-
namic world, people are more likely to focus
more on continuous education to update and
advance their knowledge by actively concen-
trating on researching for having a better life.
Therefore, people should intensively engage
with discussions, sharing and exchanging
ideas, deal with group works to deepen their
knowledge. Furthermore, it might be argued
that all these above-mentioned activities to
advance learning could be provided through
social media which is also enriched with well-
designed audio and visual communication op-
tions for promoting virtual learning environ-
ment to fuel boundless learning.

Aside from these, this study could be
considered significant in several ways. First,
since the present literature fails to provide suf-
ficient research on the impact of using social
media on academic achievement and attitudes
of prospective teachers in TRNC. Thus the
findings of this study are expected to expand
the understanding of the role of using social
media for educational purposes. Secondly, the
current study may be considered as one of the
initial study to add scholarly research and lit-
erature about the impact of using social media
on academic achievement and attitudes of pro-
spective teachers

1.2. Previous studies

Alwagait et al. (2015) have conducted
a study to test the impact of using social me-
dia on academic success on 108 students in
Saudi Arabia. Study revealed that there is no
linear relationship among students’ weekly so-
cial media use and their grade point average.
Moreover, students also indicated that time
management has negatively influenced their
achievement.

Mawdsley (2015) conducted a study to
measure students’ perceptions of social me-
dia in education, to consider how social me-
dia may be incorporated as a complementary

learning tool. Focus group of the study could
be indicated as undergraduate pharmacy stu-
dents that are studying in University of Man-
chester. Study revealed that 92 % respondents
reported that they are actively using social me-
dia; nonetheless, 57 % favours the University
virtual learning environment in preference to
social media for learning. Study also stressed
respondents have reservations regarding on-
line professionalism, and doubt the place of
social media in education which includes the
teacher.

Sarsar et al. (2015) conducted a single
case study on 18 doctoral students at Ege Uni-
versity during Fall Semester in 2012-2013
to determine their opinions regarding usage
of social media tools on teaching and learn-
ing process. The results outlined that all stu-
dents met their expectations during the course
and they had positive attitude towards using
Facebook. However, only the half of students
thought that Blogger is a useful tool for the
course activities.

Bulut et al. (2016) have conducted a
research to investigate general attitudes of
students towards the use of social media with
the light of some socio demographic vari-
ables such as their class, gender, academic
background of their parents, socio-economic
status, memberships regarding social media
tools, social media environments and lastly
tools which used for connecting social media
accounts. Study indicated that groups were
statistically different in terms of frequency of
using social media and time spent in social
media environments. Moreover, research also
revealed that students’ attitudes towards using
social media were high and positive.

1.3. Aim of the study

The aim of the current study could be
stated as to determine the attitudes of prospec-
tive teacher towards to usage of social media
in education and to investigate their attitudes
towards to usage of social media in education
with the light of various variables and lastly
measuring the impact of using social media
and internet on academic achievement.

1.4. Research questions

Research questions of the current study
could be mentioned by the following:

In context of academic achievement of
prospective teachers is there any statistical
significance with
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* Having a social media account,
The time spent on the internet,
*  The purpose and frequency of using
social media
*  The most frequently used social me-
dia tools
In context of prospective teachers’ atti-
tudes towards to social media is there any sta-
tistical significance with
* Grade point averages,
* Their departments,
* The most widely used social media
tools,
* The purpose and frequency of using
social media.

2. MATERIALS AND METHODS

It could be argued that current study aims
to investigate the impact of using social media
on academic success and as well as analyse
the attitudes of students towards the usage of
social media in education. Moreover, it may
be mentioned that relational survey model was
employed as a research method for the study.

2.1. Participants

Prospective teachers at private univer-
sity who are studying in faculty of education
during 2016-2017 fall semesters constitute
the participants of the study in North Cyprus.
Moreover, the participants of the study con-
sist of 204 participants that randomly select-
ed among 1800 prospective teachers through
simple random sampling method.

2.2. Data collection tool

Moreover,” Attitudes Towards to So-
cial Media Scale”, which was proposed by
Bedir and Gilcii (2016), was employed as a
data collection tool for the current study. The
questionnaire consists of 3 parts. On the first
part of the questionnaire, the questions are de-
signed to address socio-demographic profile
and the grade point averages of the respond-
ents whereas on the second part, 8 questions
are administered to determine respondents’
habits and frequency of using in internet and
social media tools of the students, and in the
last part attitudes towards social media scale
is appointed in the forms of five-point Likert
type and 17 items. The Cronbach alpha reli-
ability coefficient of the scale was 0.839.

Vol. 5, No. 2, 2017.
3. RESULTS

It could be stressed that of those 204
respondents 46.1 % were male while 3.95 %
were female. Moreover, it might be discussed
that most of the respondents were studying at
Guidance and Psychological Counselling, pre-
school teaching and special education depart-
ments. Furthermore, it might be indicated 33.8
% of the respondents had at least 3.00 grade
point average. Lastly, it could be stated that
majority of the respondents had social media
account (Table 1).

Table 1. Demographic profile of the par-
ticipants

Variables  Group f %o
Male 94 441
Female 114 339
Variables
Total 204 100.
]
Computer Educa- 16 1.8
tion and Instruction-
al Technology
Guidance and 34 167
Psvchological
Counselling
Special Education 28 137
Music Teaching 19 03
Elementary School 19 83
Mathematics
gzlft;-t_ Teacher Education
Departiment of 28 137
Pre-5chool Teaching
Elementary School 19 03
Teaching Depart-
ment
Social Sciences 18 58
Teacher Education
Turkish Language 23 113
Teaching
Total 204 100
Grade Less than 2 00 18 8.8
Point Between 2.00-3.00 117 574
Average At least 3.00 69 338
Total 204 100
Having Yes 177 86.8
Social No 26 127
Media
Account
Total 203 100
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Descriptive findings regarding the atti-
tudes and grade point averages of prospective
teachers were illustrated by Table 2. As seen
from the table above, mean scores for attitude
and grade point average could be indicated as
3.59 and 2.79 respectively.

Table 2: Descriptive findings of pro-
spective teachers’ attitudes and grade point
averages

J'.‘_,
N Std.
Attitude 204 3.59 .058
Grade Point /5 29 039
Average

Table 3 exhibits the findings of paramet-
ric independent samples t test which related
with the impact of having social media account
on grade point average. Findings revealed
that two groups were statistically significant
(t con—2-325, p<. 05). In other words, prospec-
tive feachers who have social media account
tend to achieve higher academic achievement
(¥=2.82) when compared with the grade point
averages of prospective teachers who do not
have social media account (¥ =2.5515).

Table 3. Impact of having social media
account on grade point average

Having

Social _

Media p
Account

Yes 177 2.82 .552

No 56 55§ gy 201 2325 1021

It could be argued that t test finding of
the current study regarding the impact of hav-
ing social media account on grade point aver-
age was parallel with the findings of Al Rahmi
and Othman (2013) while it was not congruent
with the study of Alwagait et al. (2015) since
scholars found that having social media ac-
count does not have any impact on grade point
average.

Table 4. Impact of time spent in the In-
ternet on to the grade point average

Sum of Mean

Squares Squares L
Betw
CWeell 1228 4 307
Groups
Within o) 547 199 304 947 438
Groups
Total 65.770 203

One way Anova test was conducted to
test statistical difference among time spent on
the internet by prospective teachers and their
grade point averages (Table 4). With the light
of the findings it may be stated that there was
no statistical difference among time spent in
the interned by prospective teachers and their
grade point average (F (o, =0.947, p>.05).

Table 5. Impact of time spent on the so-
cial media on to the academic achievement

Sum of Mean

Squares Squares P
Between ) 687 4 4m
Groups
Within 64.083 199 322 1.310 .268
Groups
Total 65.770 203

One way Anova test was conducted to
test statistical difference among time spent
in social media by prospective teachers and
academic achievements (Table 5). Findings
revealed that stated that there was no statisti-
cal difference among time spent by prospec-
tive teachers and their academic achievement
(F (, 00y=1.310, p>.05).

To test correlation between purpose-
frequency and academic achievement Spear-
man’s rank correlation analysis had been em-
ployed as collected data failed to match with
normality conditions (Table 6). Non- para-
metric correlation analysis revealed that pur-
pose - frequency of using social media and
academic achievement were not statistically
significant (p>.05).

Table 6. Correlation between the pur-
pose-frequency of using social media and aca-
demic achievement

Purpose of using social

media N g P
To share photos and videos 204 .059 .405
To follow the agenda 204 .029 .680
To find friends 204 011 .871
To chat 204 .009 .895
To make new friends 204 -.014 .844
To advance foreign lan- 204 073 299
guage

To follow friends 204 .094 .183
To play interactive games 204 .070 .321

To test relationship among most widely
used social media tools and academic achieve-
ment One-Way Anova method was employed
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(Table 7). Findings revealed that most widely
used social media tools and academic achieve-
ment were not statistically significant (F
=1.657, p>0.05).

Table 7. Relationship among of most
widely used social media tools and academic
achievement

(4-199)

Sum of Mean
Squares Squares E
Between 119 4 530
Groups
Withi 1.657 .162
PR 63651 199 320
Groups
Total 65.770 203

Analysing prospective teachers’ Social
Media Attitude Scale scores with the light of
some variables

The main goal of this part of the study
is to investigate statistical differences between
prospective teachers’ Social Media Attitude
with grade point average groups which could
be expressed as less than 2.00, between 2.00
to 3.00 and lastly at least 3.00. It could be
argued that prospective teachers’ social media
attitude scores had failed to match with nor-
mality conditions thus non-parametric k inde-
pendent samples test (Kruskal-Wallis H test)
was conducted to test statistical significance
among prospective teachers’ social media at-
titude scale scores and academic achievement
(Table 8).

Table 8. Impact of prospective teachers’
attitudes on academic achievement

Grade point Mean i X Statistical
average Rank Significance
1 Less than

200 18 66.08 12
§ i.?:)-i.oo 117 105.52 2 7554 0.023 1-3

eas

3.00 69 106.88

Total 204

Findings of the analysis stressed that
prospective teachers who had less than 2,00 as
grade point average were found to statistically
different with  grade point averages of the
prospective teachers who least 3.00 (y>=7554,
p=0.023, p<.05). The main reason behind of
this finding could be stated as prospective
teachers with lowest academic achievement
may be unconscious about using social media.

One-Way Anova was conducted to test
significance among department of prospective
teachers with their attitudes towards to social
media (Table 9). Findings revealed prospec-
tive teachers’ department and their attitudes

Vol. 5, No. 2, 2017.

towards to social media were not statistically
significant (F .o =1.183, p>.05).

Table 9. Impact of prospective teachers’
departments on attitudes towards social media

Sum of Mean F
Squares Squares P
Between ¢ 186 8 811
Groups
Waton. o WE R o Al
Groups
Total 140.170 203

To test the impact of most widely used
social media tools on attitudes of prospective
teachers, One- Way Anova test was employed
(Table 10). With light of the findings it could
be stressed that most widely used social me-
dia tools and attitudes of prospective teach-
ers were not statistically significant (F
=1.877, p>.05).

Correlation between the purpose- fre-
quency of using social media and attitudes
of prospective teachers was tested with the
Spearman’s rank correlation analysis as col-
lected data failed to match with normality con-
ditions. Findings stressed that except advanc-
ing foreign language, other items were found
to be positively correlated and statististically
significant with the attitudes of the prospec-
tive teachers.

Table 10. Impact of most widely used
social media tools on attitudes of prospective
teachers

(4-199)

Sum of Mean F
Squares Squares P
Between 5006 4 1274
Groups
Within - 35 074 109 679 1877 116
Groups
Total 140.170 203
4. DISCUSSIONS

No doubt that Web, 2.0 technologies
have directly influenced the living styles of
societies on both advanced and developing na-
tions. Moreover, usage of social networks has
also shaped patterns of advertising, market-
ing, shopping, entertainment, communication
and education. To be more accurate, social
media tools have promoted interactivity, also
stimulated cooperativeness at working sphere.

Furthermore, it is discussed that usage
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of social media tools could be as both teach-
ers and students could be online and engage
with course related discussions through social
media tools.

Aside of these, current study revealed
that prospective teachers’ attitudes towards to
social media and their academic achievement
are positively related. Moreover, study also
revealed that students who have social media
accounts tend to achieve better grades when
compared with the students who do not have
social media accounts.

Current study also indicated that time
spent on internet and social media, purpose
and frequency of using media were found to
have no impact on the academic achievement
of prospective teachers. Social media can im-
prove the academic success of students if they
are used correctly in the classroom environ-
ment. It also encourages active participation in
the class (Alghazo and Nash, 2017). In some
studies, it has been stated that social media
does not influence the academic success of
students. For example, Gupta and Irwin (2016)
have said that Facebook can disturb students,
especially making their learning duties less
important. A similar thought was shared by
Junco (2012).

5. CONCLUSIONS

Correlation between the purpose- fre-
quency of using social media and attitudes
of prospective teachers was tested with the
Spearman’s rank correlation analysis. Find-
ings stressed that except advancing foreign
language, other items were found to be posi-
tively correlated and statistically significant
with the attitudes of the prospective teach-
ers. Moreover, it might be no statistical dif-
ference was investigated among attitudes of
prospective teachers towards to social media
and their academic achievements. In addition
to that, it could be expressed that departments
of prospective teachers and the most widely
used social media tools were not statistically
significant.

As a conclusion it is believed that shar-
ing course related videos and photos, inten-
sively engaging with course-related discus-
sions and exchanging ideas would positively
affect the academic achievements of the stu-
dents thus it would be beneficial to use social
media tools for educational purposes.
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ARTICLE INFO ABSTRACT

Actualizing instructional intercessions to suit learner contrasts has
gotten extensive consideration. Among these individual contrast factors,
the observational confirmation in regards to the academic benefit of learn-
ing styles has been addressed, yet the examination on the issue proceeds.
Late improvements in web-based executions have driven researchers to
re-examine the learning styles in adaptive tutoring frameworks. Adaptivity
in intelligent tutoring systems is strongly influenced by the learning style
of a learner. This study involved extensive document analysis of adaptive
tutoring systems based on learning styles. Seventy-eight studies in literature
from 2001 to 2016 were collected and classified under select parameters
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1. INTRODUCTION probing into their learning preferences, needs
and their knowledge level. Each individual is
different and hence the learning process fol-
lowed is significantly different from the other
individual. There are diverse learning traits
which influence the learning procedure and to
a greater degree determine the learning style
of the learner. Several studies have been car-
ried out around these differences with an aim
to improve the effectiveness of learning, while
designing the teaching and learning environ-
ment (Bozkurt and Aydogdu, 2009; Demirbas
and Demirkan, 2003). Numerous instructive
hypotheses and studies guarantee that learn-
ing gain can be improved, when the learner’s
learning style is recognized. when compared
to the real time class room teaching, there
are several shortcomings in the traditional

With the growth and advancement
in internet technology there has been rapid
progress in education delivery employing
e-learning mode as (Chrysafiadi. K and Vir-
vou. M, 2012). The motivation of e-learning
is not just conveying learning material to the
prospective learner on web, but also to ca-
ter to the needs of instructors, and students/
learners, who are looking for developing their
own subject specific repositories. E-learning
offers education to different learners, without
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web-based and standalone education systems,
such as lack of adaptability, flexibility support
and feedback, absence of synergistic support
amongst learners and the tutoring system (Xu,
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Wang and Su, 2002). This is the reason for
growing interest of the researchers towards
adaptivity in e-learning, ultimately towards
the goal of providing benefits to learner (Schi-
affino, Garcia, and Amandi, 2008).

Adaptivity is important in learning pro-
cess to provide and manage learning route
adapted for each user, monitoring and inter-
preting user activities as per their needs and
learning preferences. Adaptive feature of e-
learning framework matches the activities,
and personality of the learner with learning
material (Park and Lee, 2003). According to
Felder and Silverman (1988), many research-
ers believe that tutoring can be very effective
and influential by coordinating the learning
material with the learner’s preferences and
their learning styles. We identified a strong re-
lationship between learning style and adaptive
tutoring system. Different learners have differ-
ent way of learning, and each learner prefers
to learn in his/her own individual way that best
suits as per individual’s characteristics such as
learner past knowledge, learning style, cogni-
tive and intellectual ability and the like. Tutor-
ing as per these individual characteristics of
learner, make learning effective and promote
use of adaptive tutoring system for improv-
ing the learning. To improve performance of
learning, the teacher should anticipate which
learning style is most adapted to the learner.

Learning style is characterized as the
strength, quality and inclination in which in-
dividuals get and process data. It alludes that
each individual has own particular strategy or
set of techniques when learning (Felder, R.M
and Spurlin, J. 2005). Learning style does not
have a single definition, according to Jonas-
sen and Grabowski (2012), learning style is
defined as a connected intellectual style, cog-
nitive ability in the field of learning elated
one more level from unadulterated handling
capacity. As confirmation of this evacuation,
learning styles are generally in view of self-
revealed learning inclinations. For measuring
them, instruments are utilized that gather some
information about their inclinations. Con-
versely, subjective styles are distinguished by
undertaking applicable measures, which test
the genuine capacity or expertise.

James and Blank (1993), characterized
learning style, as a condition under which, stu-
dents most beneficially and suitably observe,
process, store and recollect what they aspire to
learn. After identification of learners learning
style, teachers could design the tutoring strate-
gies and provide learning material according
to their learning style (Felder and Silverman

(1988). Index of learning style questionnaire
defines the dimensions of learning style on
a scale ranging between +11 to -11 (Felder
and Silverman, 1988). In addition, Felder
questionnaire due to its reliability and valid-
ity (Litzinger, Lee and Wise, 2005; Van Zw-
ancnberg, Wilkinson and Anderson, 2000) is
widely accepted for use in adaptive intelligent
tutoring system (Kuljis and Liu, 2005).

An imperative issue in des1gn of adap-
tive tutoring system is selection of learning
characteristics specifically termed as ‘attri-
butes’ or objects to be considered. Given dif-
ferent learner characteristics, it is important to
examine each and in different learning context
to be able to mark its importance for future
research studies. Many studies reveal that,
adaptive tutoring systems based on learning
style are more productive, increase learner
fulfillment level, minimize learning time and
improve academic achievement of learner
(Tseng, Chu, Hwang, and Tsai, 2008; Graf,
Kinshuk and Liu, 2010). Learning style is a
significant feature to focus on individual dif-
ferences while developing an adaptive system
(Graf, Liu and Kinshuk, 2009; Liegle and
Janicki, 2006).

1.1. Literature Review

Recently, there has been a rapid re-
search in the field of online learning hyper-
media particularly focused on adaptation
and personalization of web-based learning
situations. In the recent past, there have been
number of studies focused on the preferences
and learning style of learner. Learning style
theories and their applications have been used
in practice in mid-2000 in the different fields
(Ozyurt et. al., 2015). Nowadays, many edu-
cational institutes, universities prefer teaching
using e-learning courses. There is little focus
given to the needs, choice, and characteristics
of individual learners and therefore, all learn-
ers are treated in same manner. The concentra-
tion of the present study is intelligent tutoring
systems/ adaptive educational frameworks
that suit learning styles. As demonstrated in
advance, despite the fact that the significance
of learning styles in versatile guideline has
been addressed, latest research directed in
technological improvements has promising
ramifications (Shih et. al. 2008). Work Pro-
posed by Stash, N. (2007) also studied the
impact of learning style specifically on adap-
tive hypermedia systems. The results section
of the proposal presents quantified evaluation
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on significant improvement of user/learner’s
interest and understanding of specific content.

To build our comprehension about ex-
isting patterns in adaptive tutoring systems,
to put together our contemplates based on
learning style and to distinguish conceivable
crevices to be returned to in future work, we
directed a substance investigation of distrib-
uted learning style models and executions on
intelligent tutoring system based on learning
styles.

We trust that the present investigation
adds to the field, prompts more powerful in-
telligent tutoring system activities, and en-
courages instructional creators to adapt well
to the dynamic learning content creation for
academically intelligible e-learning. In the
following segment, inquiry and examination
methods are compressed trailed by the dis-
coveries of the detailed documents investiga-
tion, and conceivable bearings for additionally
contemplates. This analysis anticipates to add
to the decisions of the present circumstances,
and the sorts of studies that are required in
this area, its application, the impact of learn-
ing style on AITS, and the current slants in the
field. Moreover, it has a huge investigation, it
plans to decide the present patterns about an
adaptive intelligent tutoring system in light
of learning styles and existing literature gaps,
which will advise for the future investigations.
This analysis can add to the improvement of
more proficient and gainful AITS. In addi-
tion to that, the investigation is relied upon to
manage e-learning system developers on the
most proficient method to make e-learning
with a solid academic foundation. So along
with this, the aim of this literature analysis is
to do a broad investigation of articles focused
on learning styles of learner published from
2001 to 2016 and answer the accompanying
research questions.

1. What are the main focus, purpose, re-
search type, and method of study of AITS ad-
dressing learning style?

2. What are the types of participants and
their levels, area/field and data gathering tools
employed?

3. What are the learning style applica-
tions, and learning style classification algo-
rithms that have been used in AITS?

4. What are the learning styles models
accommodated in adaptive intelligent tutoring
systems?

5. What are major findings and summa-
ry concerning learning styles as an attribute of
learner?

Vol. 5, No. 2, 2017.

2. MATERIALS AND METHODS

The current study examines the learn-
ing style based AITS, which was conducted
through the document analysis published
from 2001 to 2016. Document investigation
is depicted as systematically organizing, clas-
sifying, looking at contents and acquiring
outcomes from literature (Ary et. al., 2013).
The purpose behind picking the document in-
vestigation strategy is that, this joins informa-
tion which are similar to each other in view
of specific ideas, methods, purposes, and ap-
plications. A variety of research is being done
in this field. Most of them can be classified
majorly in three different dimensions such
as, Search Strategies, Criteria for Inclusion
and Exclusion and finally, Data Accumulation
and Investigation. These are being explored in
coming subsections.

2.1. Search Strategy

There is a drastic growth in the field of
adaptive tutoring systems since 1990 (Mo-
dritcher, 2008). Extensive document review
was conducted over electronic databases
including  ScienceDirect, GoogleScholar,
Dissertations, InderScience, Thesis and
SpringerLink. For this keywords namely “per-
sonalization”, “web-based learning system”,
“adaptable learmng systems”, “personalize
learning system”, “adaptable tutoring sys-
tem”, “adaptation/adaptively learning style”,
adaptablhty” “learning style”, “adaptive hy-
permedla” “adaptlve instruction”, “adaptive
behavior”, “adaptive instructional system”,
“learning system /intelligent tutoring system”,
“user modeling/learner modeling/student
modeling”, “artificial intelligence” were used.
This study is limited only to these keywords.

2.2. Criteria for Inclusion and
Exclusion

The accompanying incorporation cri-
teria were utilized for the article determina-
tion: articles which are more cited in view of
learning style were preferred with an attention
on mapping of experimental research for the
adequacy of an adaptive intelligent tutoring
system. Additionally, the articles which were
resolved to be AITS works created in view of
learning styles were gathered. Among the re-
hashed articles, just a single article was incor-
porated into the study. Through the document
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analysis, above 90 research papers were gath-
ered and it was observed that some of them
were redundant with respect to a particular
framework of learning styles. So under such
conditions, the most extensive article based on
a similar framework was incorporated while
others were barred. The explanation behind
the inclusion/exclusion was that these exami-
nations that depended on a similar framework/
item/foundation, are kept separately for isolat-
ed investigations. Consequently, superfluous
redundancy was stayed away from analysis.
The third aspect for inclusion is that the study
must concentrate on learner characteristics 1.e.
learning style. Since some articles were sepa-
rated that could be ordered as experimental
validation of AITS effectiveness, we chose
to incorporate hypothetical recommendations
of such frameworks likewise, in which it was
proposed that further research should concen-
trate on exact research findings.

2.3. Data Accumulation and
Investigation

Document analysis covering several
articles has been conducted. The information
was sorted based on frequencies and rating of
articles. The collected literature is reviewed in
the light of research questions outlined earlier
in this work. In the second phase, findings/out-
comes of the study have been discussed, under
categories, purpose, research types, methods,
participant’s types, participant’s level, sub-
ject area/field and data gathering tools, based
on learning style in adaptive tutoring system,
application of Learning style and LS classifi-
cation algorithms, adaptive intelligent tutor-
ing systems accommodating learning styles,
findings and summary of each study on AITS
based on learning style were detected. This
systematic organization of data was undertak-
en to ensure ease of investigation and drawing
meaningful conclusions.

3. RESULTS

Over 78 studies and reviews published
from 2001 to 2016, on adaptive intelligent tu-
toring systems and related aspects, have been
critically examined. Several of these publica-
tions are published in high impact journals
such as ‘Expert systems with applications’,
‘Computers in human behavior’, ‘Educational
technology and society’ and many more. Dif-
ferent criteria have been identified to group

these studies and results have been tabulated.
For a meaningful analysis and ease of repre-
sentation, a set of criteria have been taken as
one group and discussed under one heading.
Considering criteria, under a group, the total
number of studies are grouped, showing their
comparison results in tabular formats. In the
present paper, five sets of criteria are present-
ed from section 3.1 to 3.5. Each set holds a list
of criteria, which have been used to group the
studies and represent the comparison quantita-
tively as percentage.

3.1. Main focus, purpose, research
type, and methods

Considering the criteria ‘main focus’
of research, out of a total of over 78 studies
(n=78), a total of 63 studies focused on ‘adap-
tivity based on learning style’ as their purpose
of research, amounting up to 80.77%, whereas
rest 15 studies focused on other learner param-
eters, as their purpose, making up remaining
19.23%. In addition, defining the purpose of
the research, 27 of the studies (34.61 %) fo-
cused, on the proposed ITS model, based on
the adaptivity. 13 of the studies (16.66 %)
concerned with impact of learning style on the
adaptivity of the intelligent tutoring system
as their purpose. 12 of the studies (15.38 %)
were about AITS usability/preferability and
the learner satisfaction level with the learning
contents. 10 of the studies (12.82 %) have ex-
plained the impact of AITS on the academic
achievements or learning outcomes. 6 of the
studies (7.69 %) were used in model for auto-
matic learning style prediction. 8 of the studies
(10.25 %) had the purpose for determining the
effectiveness of the AITS and 2 of the studies
(2.56 %) used the ‘other parameter’, concern-
ing the adaptive tutoring system. In inspecting
the motivation behind the reviews, the reviews
concerned with assessing the learner execu-
tion were considered tentatively and hypothet-
ically. In the majority of the study that is in, 47
of the studies in total (60.25 %), learners were
used as participant and learner evaluation was
the motivation of the study. In this review both
quantitative and subjective information was
assembled from the learner. 12 of the studies,
in total (15.38 %) were empirical studies. At
last, ‘no assessment’ was given in case of 19 of
the reviews (24.35 %). Concerning the meth-
ods of the reviews, 33 of the reviews (42.31
%) used experimental method and 45 of the
studies (57.69 %) used case studies.

WWWw.ijcrsee.com

86


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Table 1. Summary of main focus, pur-
pose, research type, and method for the inves-
tigated contemplates

Frequency Percentage
_ (6] (%)
in Focus Adap.tu-'lty based on 63 80.77
(=78 learning style
Other 15 19.23
Proposed model of ITS
based on Adaptivity 2 said)
Learning Style impact on
Adaptivity 13 HieG
Determining the usability, -
learner level of satisfaction 12 1538
Purpose Impact of adaptive tutoring
(n=78) syst.em on a.cademlc_ 10 12.82
achievements/ learning
outcomes
Model for automatic
learming style prediction 6 708
Effectiveness of AITS 8 10.25
Other 2 2.56
R h Theoretical 19 2435
emf“m Empirical studies 12 1538
type @=78) 1 camer evaluation 47 60.25
Method Expenimental 33 4231
(n=78) Case studies 45 57.69

3.2. Participants type their levels,
subject area/field and data gathering
tools

With reference to the second research
question, participant’s type, their levels, sub-
ject area/field, learner modelling, modelling
tools, and data gathering tools used in the
studies published between the year 2001 and
2016 were examined. Information outline of
these discoveries is shown in Table 2.

As displayed in Table 2, considering the
63 participants in experimental review, ma-
jority of participants were learners i.e. (n=52;
82.84 %), while only (n=7; 11.11 %) were
teachers/educators and very small number
(n=4; 6.34 %) were both learners and edu-
cators. Considering the criteria ‘participants
level’, out of a total of over 73 studies, 53 of
the studies (72.60 %), were conducted at ad-
vanced education level or at engineering level.
10 of the studies (13.72 %), were conducted at
the secondary and elementary education level.
Remaining, 10 of the studies (19.69 %) were
over mixed group of participants belonging to
different levels. The studies, whose level is not
specified, are not included in this.

When the reviews were assessed regard-
ing the branch of subject area/field, out of a to-
tal of over 87 studies, there were (n=47; 54.02
%) offered in computer science/engineering
making up the highest share. (n=11; 12.64%)
were offered in Arithmetic, (n=7; 8.1%) were
offered in chemistry, (n=6; 6.89%) were of-
fered in Management science, (n=3; 3.45%)

Vol. 5, No. 2, 2017.

were offered in Administration, (n=2, 2.3%)
were offered under Social science, (n=2,
2.3%) were offered under law and some others
were offered where the learning material was
miscellaneous domains or was independent of
a particular domain.

Considering the criteria ‘tools for dy-
namic modelling’, out of a total of over 34
studies, 9 of the studies (26.67 %) were con-
ducted in tracking of learner behavior dur-
ing tutoring, 7 of the studies (20.58%) were
used in test results, 6 of the studies (17.65%)
were used for examining the learner feedback,
4 of the studies (11.76%) were used in ana-
lyzing time spent on learning material, 3 of
the studies (8.82%) were used to identify the
individual profile of learner to provide appro-
priate learning material and 5 of the studies
(15.70%) were based on mix types of model-
ling tools. These aspects listed here, such as
tracking learner behavior, test result and feed-
back, time spent on learning material, identify-
ing individual profile have all been considered
here as the ‘tools’ that have been employed for
‘dynamic modelling’ within the system.

Data gathering tools used in current
studies published from 2001 to 2016 were
analyzed. It was seen that 134 data gathering
tools were used in the current studies. Some
articles report utilization of more than one data
gathering instrument on account of more than
one reason. As presented in Table 2, consider-
ing the criteria ‘data gathering tools’, out of a
total of over 134 studies, it has been observed
that a largest share of data gathering tools used
was learning style inventory or questionnaire.
Learning style questionnaire or inventory tools
make up to (n=55; 41.04 %), learning progress
test (n=26; 19.40 %) and online questionnaire
(n=23; 17.16 %). In addition to these, system
log report (n=14; 10.45 %), through interview
form (n=7; 5.22 %), Cognitive style inventory
(n=7; 5.22) and other intelligence inventory
(n=2; 1.5 %) tools were employed in this stud-
ies.
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Table 2. Summary of participant’s type and their levels, learning modelling/tools, subject
area/field, and data gathering tools

Frequency Frequency
® %o ® %
Participants type Data gathering
(n=63) tools (n=134)
Learning style
Learner 52 82.54 imnventory 35 41.04
/questionnaire
Teacher/Educator 7 111 feitmg ORI 26 19.40
Mixed 4 634 Cmliie .. 23 17.16
questionnaire
f::r?;;pnnts il System log report 14 10.45
I—Iighem m_iux:auon-’ 53 77,60 Through interview E 597
Engineering form
Secondary Cogmtive style
education i e mnventory £ Pl
Elementary 4 55 Other mtelligence x 15
education ) inventory - )
Mixed 10 15 69
Learm.ar Subject area/field
Modeling (=87)
(n=59) '
Static 40 6179 Computer science/ 47 54.02
Engineering
Dynamic 15 32.20 Arithmetic 11 12.64
Tools for
dynamic Chemustry 7 8.1
maodelling (n=34)
Trac]-:i_ng learner 9 36.47 Management 5 6.89
behavior SCIEnCe
Test result 7 20.58 Administration 3 345
Learner feedback 6 17.65 Social Science 2 Vi
Time spent 4 11.76 Law 2 23
Learner selection DOﬂlE.IIl :
hased on profile 3 882 mdﬂpmdent-' 9 10.34
Undermined
Mixed ‘ 14.70
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3.3. Application of learning style (LS) for developing adaptive tutoring system
and learning style classification techniques

With reference to the third research

question, the use of learning style for devel-

table 3. It is also important to note that more
than one application is targeted in one paper/

oping adaptive tutoring system is shown in article.

Table 3. Summary of Application of Learning Style in adaptive tutoring system

Application of

LS Abticle References
“What is ®
adapted?”
Eetamo, H. (2003), Alkhurayi, 8., Cheetham, B. & Bamasak, O. (2011),
Vassileva, D. (2006), Baldins, 5. et al. (2008), Sun, S, Joy, M., &
Griffiths, N. (2007). Reategui, E.. Boff, E., & Campbell, . A_ (2008).,
Cabada, B_Z_, Barrén Estrada, ML & Reyes Garcia, C A (2011).,
{panins Cabada, B.Z etal (2009), Gncrma_mlkos et al. (2008), _Conlan._, 0., Dagger,
o M 27 D& Wad_lﬂ, V. (2002). , Jovanovic et al. (ECIEIISF']!= Dwavedt, P, &
S T Bharadwa), K K. (2013), Sun, S, Joy, M, & Griffiths, N. (2007)., Eelly,
D, & Tangney, B. (2005), Kladmja-Mili'cevi ‘c et al. (2011), Beal, C. R,
& Lee, H. (2005)., Ozyurt et al. (2013b), Sun et al. (2007), Del Corso, D.,
OveinE. & Morrone, G. (2005)., Tseng J.C_Chu H.-C_, Hwang, G-J_ &
Tsai,C.-C.(2008).. Yang et al. (2013), and YasirEAM.&
Sami M.S.(2011).
i‘c‘fﬁfﬁdﬂdm ,  Yasir and Sami(2011), Franzonietal (2008), Kellyand Tangney(2005),

Baldiris et al.(2008)

resource format

Alepis et. al. (2008), Mitrovic, Martin and Mayo (2002), Vassileva and

Learner

bontchev (2006), Melis and Andres (2005), Mitrovic, A, Koedinger, K.

knowledge § R, & Martin, B {(2003), Popanikolaou et al. (2003), Xu and Wang (2006),
Carmona et al. (2008),
Recommended Limongelli et al (2011), Essaid El. B, EH A _ and Adnam_ E1_ M.
ftutoring materials 8 (2011)., Reategui et al. (2008), Franzom et al. (2008), Latham et al.
/pedagogy (2014), Latham et al. (2012), , Schiaffino et al. (2008), Wang et al. (2008)
Intelligent game 2 Linetal (2013), Feldman_ I etal (2014).
Learner
evaluation and 3 Wen, D. et.al. (2007), Baldins, 8. et al. (2008), Cabada, R.Z. et. al. (2011).
practice
Sanders et al. (2010), Shute, V. J., & Towle, B. (2003). Zakrzewska, D.
Other/Mixed 6  (2012), Beal C.R._ & Lee. H. (2005), Xu, D., & Wang, H. (2006),

Aleven V., McLaren B.. Roll. B, & Koedinger, K. (2006),

As seen in Table 4, a systematic review
of the learning style classification techniques,
which have been utilized as part of adaptive
tutoring systems, is displayed. While some
articles have utilized one algorithm for detec-
tion/identification of learning style of learner,
most others have used combination of algo-
rithm to provide adaptivity based on learning
style.

Rule-based is one of the most popular
methods that has been used widely and ap-
plied by the 17 articles that help researchers to
generate learning style rules to provide system
adaptivity. Graf et al. (2009) used Felder index
of learning style questionnaire and empha-
sized that active dimension of learning style

model is best among four LS dimensions. The
second well known strategy is Bayesian net-
works methodology which is based on Bayes
theorem or Bayes hypothesis. Garcia et al.
(2007), Schiaffino et al. (2008) and Garcia et
al. (2008) use Bayesian network technique
that utilizes Bayes condition to estimate the
probability that a learner has preference for
a specific learning style when given an ac-
tivity. Over critical review 7 studies applied
this technique, while other 5 studies utilized
the Naive Bayes method, which is also the
extended form of Bayesian networks method.
5 studies used artificial neural network tech-
niques, 3 studies used decision tree method,
5 studies used Naive Bayes techniques, 2 of
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the studies used Markov and Reinforcement niques or mixed techniques for learning style
model, 1 study used Genetic algorithms, and a classification.
remainder of 7 of the studies used, other tech-

Table 4. Summary of Learning Style Classification techniques

Classification Article References
technique (f)

Scott et al. (2014), Tseng, J.C., Chu, H-C_, Hwang, G.-J_& Tsai,
C.C.(2008)., Ketamo, H. (2003), Dorga et al. (2013b), Sun, 5., Joy, M
Griffiths. N. (2007), Graf, Kinshuk. & Liu (2008). Latham et al (201

Rule- based 17 Meliz, E., & Andres, E. (2005)., Graf, KinshulN, Maguire, & Shtern (Z
Ray. R D. & Belden. N_ (2007)., Xu, D., & Wang. H_(2006)., , Graf
(2009), Sangineto et al. (2008), Romero et al. (2006), Aleven, V_, Mc
B.. Roll. B, & Koedinger, K. (20046).

B Aslag B. Getal (2014), E_Sntsicrs, 5., Georgion, D, & S_afouris, N[

e r:j:mique 7 Garcia et al (2007), Mc Quiggan, 5. et al. (2008)., Conaty, C. et al (2
Garcia et al. (2006), Carmona, C. et al. (2008).

S Cabada et al. (2011), Cabada et al. (2009), Fazlollahtabar and Mahdas

;ﬁﬁl Ksiical 5 (2009). Kelly, D., & Tangney, B. (2005), Koutsojannis and
Hatzillygeroudis (2003), Villaverde . E. et_ al. (2008).

Decision Tree 3 Cha, HJ, et al. (2006), Mc Quiggan et al. (2008), Ozpolat, E., & Aka

method (2009).

Wit By 5 Feldman et al. (2014), Kelly, D. (2008), McQuiggan et al. (2008).,
Zakrzewska (2012), Kelly, D., & Tangney, B. (2005).

i:fﬂ?;‘;m 1 Dorgaetal (2013), Balasubramanian, V., Margret Anouncia, S.(2016

Markov model 1 Cha, H. J. et al. (2006).

gf;l:‘r;;ms 1 Chang. Y. C_ et al_ (2009).
Read, T. et al. (2006), Vassileva, D_, & Bontchev, B. (2006), Hong, T

Other 7 Einshuk, D. (2004)., Reategui, E. at al. (2008). , Sanders and Bergas:

(2010), Fazlollahtabar, H., & Mahdavi, I. (2009), Koutsojanms, C_, &
Hatzilyeeroudis, L (2003).

3.4. Adaptive intelligent tutoring learning style model was the most popular

system accommodating learning style
model

With reference to the fourth research
question, 78 studies were examined. Analysis
reveals that some of studies have more than
one purpose, for example identifying learn-
ing styles, learning style classification, list-
ing learning style predictor elements and data
gathering tools. Some of the reviews used
combination of more than one learning style
model, for example both Felder and Kolb
learning style models were utilized as a part of
some studies. Therefore, these kinds of learn-
ing styles are termed as mixed learning styles.
With reference to the first research question,
‘learning styles used in adaptive intelligent
tutoring system’, the research review articles
published from 2001 to 2016 were analyzed.
Critical analysis reveals that Felder-Silverman

learning style model used in adaptive intelli-
gent tutoring system. Felder-Silverman learn-
ing style (n=30, 42.85%)), trailed by Kolb (n=4,
14%), VARK learning style (n=2), and other
are (n=3). Apart from these, limited number
of studies include Honey and Mumford (n=3),
Myers-Briggs type indicator (n=2) used in the
analyzed studies.
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Table 5. Summary of Learning Styles models utilized in AITS summarized in analyzed
studies

Learning style Frequency
models (f)

References

Adetunji, A & Ademola, A (2014), Alkhuraiji, Cheetham, and
Bamasak (2011), Alfonseca, E. et al. (2006), Baldiris, S. et al. (2008),
Alkhurayi et al. (2011), Lin, CF., Yeh, Y., Hung, Y. H., & Chang, R.L
(2013)., Essalmi et al. (2010), Feldman et al. (2014), Filippidis, 8. K.
8 Tsoukalas, I A (2009), Franzoni et al. (2008), Garcia_ P,
Schiaffino, 5., & Amandi, A (2008), Garcia, P, Amandi, A |
Schiaffino, 5., & Campo, M. (2007)., Graf, 8., Einshuk, KD & Liu,

Felder-Silverman

T-C. (2008).. Graf, Kinshuk, Maguire, & Shtern (2010), Graf. S. et al.
30 (2009), Hong, H., & Kinshuk, D_ (2004). , Limongelli, C_, Sciarrone,

modal F..Temperini M., & Vaste.G. (2011). . Huang, E. Y., Lin, S. W, &
Huang T.E. (2012)., Hwang, G-I, Sung, H-Y. Hung, C-M., &
Huang, I (2013). Kinshuk, Liu, T. C., & Graf. S. (2009).. Klaznja-
Milic'evic” , A, Vesin, B, Ivanovic” | M., & Budimac, Z. (2011),
Latham, A, Crockett, K., McLean, D., & Edmonds, B. (2012). ,
Jovanovic, Gagevi ~ ¢, and Devedz “c (2009), Kelly and Tangney
(2005), (2011), Lin et al. (2013), Sancho et al. (2005), Mahnane et al
(2013)., Sanders and Bergasa-Suso (2010),

Kolb Model 4 ﬁfkku‘_i,'mﬂm B. and Soylu, ML Y. (2008), Moura et al. (2013), Lu, H,,

: Jia, L., Gong, §. H., & Clark, B. (2007), Manochehr, N. N. (2006).

VARK model 5 Yasir and Sami (2011), Wnah et al. (2008)

Honey and 3 Anthony, P. et al. (2013), Del Corso et al. (2005), Kurilovas et al.

Mumford Model (2014)

Myers-Briggs

Types Indicators 2 Essatd E. B. et al. (2011), Kim_ J. Lee A & Ryu, H. (2013).

(MBTI)
Yang, T-C., Hwang, G-I, & Yang 8.J-H. (2013), Read, T, Barros,

Other 3 B Barcena, E | & Pancorbo, I (2006), Sun, 5, JToy, M, & Griffiths, W

(2007).

3.5. Findings and rundown of current
reviews on AITS in light of learning
styles

With reference to the last research ques-
tion, discoveries and outline of the reviews on
adaptive intelligent tutoring systems distrib-
uted from 2001 to 2016, which address the
learning style, were analyzed. Considering
the discoveries and outlines of the present re-
views, estimation of learning style and adapt-
ability in view of learning style, shows high ac-
complishment levels with all said being done.
Besides, it can be reported that there are high
positive opinions concerning learner fulfill-
ments and usability with these situations and
their impact on academic accomplishments as
well as their learning preferences and needs.
Overall finding has been classified under ten
main titles as shown in Table 6. Seven of these
indicate positive prospective towards adap-
tive tutoring system while rest indicate nega-
tive prospective. The positive findings have a
largest share (n= 95; 90.47 %) and negative
findings are (n=12; 9.52%) which is very lim-

ited or less. Data summary of the discoveries/

results is displayed in Table 6.
Table 6. Rundown of findings in the
analyzed studies

Frequency Percentage

()] (%)
Learner satisfaction, preferences, 30 2857
usability, and adaptivity based on
learning style
Correct prediction learning style 13 12.38
o Relationship between learning 8 762
Posttive: style and  other  learner
PEiSp,ecm-cs characteristics or navigation
(0=95) Positive effect on learner learning 18 17.14
Positive effect on learning 15 14.29
achievements
Positive  effect of learner 11 10.48
modelling
No correct prediction of learning 3 476
Negative styla = —
perspectives Not making constructive 3 2.86
(n=10) outcome on  academic and
learners achievements
No effect on learner modeling 2 1.50
4. DISCUSSION AND
OUTCOMES

This study concentrates on the learn-
ing style based AITS, which is an innovative

WWW.ijcrsee.com

91


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Vol. 5, No. 2, 2017.

field of computerized learning at present days.
This study is significant, because it puts for-
ward crucial findings regarding the develop-
ment of multiple areas, such as, adaptive in-
telligent tutoring systems, types of courses,
types of participants, various applications of
the field, classifying algorithms and current
research trends in the field through literature
gaps which opens the door for future stud-
ies. This study incorporates different research
perspectives, model designs and findings that
may be utilized blindly for the development
of the learning style based educational system.
However, we welcome all the distinct view-
point, ideas, and personal perspective based
on experience in the educational research.

This study does not contribute only in
evaluations, but also helps to propose models,
designs and frameworks. In addition, this cov-
ers the learners and teacher’s views in light
of the learning style focused on adaptivity for
AITS (Klasnja-Milicevic et. al., 2011). Some
students or researchers look for different
methods and techniques to improve the per-
formance of the e-learning environment, this
in turn makes the system easy and efficient.
In this way, AITS is developed to support
the current educational system and needs the
teacher to review for the correct assessment of
learner. Getting their views would increase the
effectiveness of the intelligent tutoring sys-
tem, which will make education productive
and will also have a great importance in the
future studies of this field.

The finding in Section 3.1 reveals that,
considering the empirical and theoretical
study, the learning style contributes to a vital
role for adaptivity in ITS. AITS that accom-
modates learning styles has a strong impact
on academic achievements and learning out-
comes. As shown in section 3.2, the learning
style questionnaire/survey is mostly used for
the identification of the learning style. This ap-
proach is suitable for the traditional teaching
where it is difficult to analyses the learner’s
preference. In this sense, this type of survey
suffers from disadvantages like, it depends
only on the learner’s decisions or it may be
biased. While many studies reveal that learn-
ing styles can change over time and fixing this
makes classification incorrect and inaccurate
(Vermount, 1998). This section reveals that
the highest participants were learners, and be-
longed to higher education. Section 3.3 reveals
that learning style is mostly utilized to: pro-
vide adaptive learning materials to the learner,
recommend the best suited pedagogy and to
provide correct evaluation of the learner to im-

prove the effectiveness of the tutoring system.

The contribution of this research find-
ing is not only to be a guide for the adaptive
intelligent tutoring system developer, but also
serves to improve the effectiveness of the
learning style classification algorithms. The
finding in Section 3.4 reveals that the auto-
matic learning style prediction algorithms are
Rule-Based, Bayesian, Artificial Neural Net-
works, Decision Tree, Naive, Reinforcement
Learning and Markov Model in which Rule-
Based was one of the most popular technique
for learning style classification.

The above findings also reveal that a
lot of studies of ITS based on learning style
were published in high impact national and
international journals, in-fact some of them
were related to proposing new models. Most
of the studies focused on the impact of learn-
ing styles on education, productivity of learn-
ing system, learning gain, their usability, and
higher learner satisfaction. The findings in
Section 3.5 reveals that, accommodating learn-
ing styles in the intelligent tutoring system
makes learning easier, effective and increases
learner satisfaction levels towards learning.
The positive perspective for accommodating
this analyzed study based on the learning style
in AITS holds the largest share of about 90%,
and holds a very limited negative perspective
1.e. about 10%.

5. CONCLUSION AND FUTURE
DIRECTIONS

As many as 78 studies on adaptive in-
telligent tutoring systems between the period
2001 to 2016 have been critically examined,
classified and compared uncovering develop-
ments, trends, research gaps and future pro-
spective. It has been concluded that many of
the researchers have used Felder-Silverman
learning style models and successfully inte-
grated them in educational/tutoring systems
for adaptivity. It has been observed that ‘learn-
ing style’ characteristic of learner has been
widely explored to make the systems increas-
ingly adaptive.

Analysis of reviews reveals that learn-
ing style highly impact on academic accom-
plishments, learning performance, and learner
satisfaction level. This analysis also reveals
the selection and evaluation criteria’s of the
learning style classification algorithms. Rule-
Based and Bayesian Network algorithms were
increasingly used for automatic prediction of
learning style of learner.
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Through the findings and discussion of
the studies recommendation and future scope
have been put forward. Firstly, there is a
chance to investigate a fusion of learning style
models in adaptive education systems/ tutor-
ing systems. So it is recommended to explore
mixed learning style models for implemen-
tation of adaptability in educational system.
Though Felder learning style model has been
widely used, it would be interesting to note
how other contemporary models such as Kolb,
Honey & Mumford model have been used and
contributed to adaptivity, based on their spe-
cific strengths and weaknesses. Additionally,
there is an opportunity to apply algorithms for
detection of mixed learning styles for improv-
ing the adaptivity in tutoring systems. Finally,
as a learner attribute, learning style is suffi-
ciently explored, other learner attributes too
deserve to be explored and analyzed.
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Studies and Articles This article addresses the issue of technical documents and the impact
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Revised: November, 30.2017. model was developed to accompany users with disabilities when entering
Accepted: December, 08.2017. information; it was based on the linguistic analysis of an assortment of
doi:10.5937/1JCRSEE1702099E technical documents (institutional forms). We studied the problems related
to technical documents by using a methodological approach which was based
UDK on a combination of complementary studies. The first was a terminological
376:004.91 study, which aimed to look for relevant themes. It was complemented by a
second one, which analyzed the discourse that was transmitted by the texts
Keywords: and which was centered on exploring the logical links between proposi-
technical document, tions and paragraphs. We completed these two studies with a final one, the
methodology, logico-cognitive analysis. This which allowed us to look for contextual clues,
discourse analysis, which were produced by the texts in the documentary environment. It was
linguistic therefore possible to formalize information and communication operations
framework, thanks to the reference discourse’s targeted environment in view of design-
referentiality, ing an automated information system.
information,
cognition.
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1. INTRODUCTION forms includes textual information referring to
the user’s situation. It takes into account the
The main mission of the MDPH (Mai- information and needs of persons with disabil-

son Départementale des Personnes en situa- ities.‘Profess‘io‘nals apd social workers partici—
tion de Handicap — a local agency for people Ppate in providing guidance for the applicants.
with disabilities) is to individually assist peo- Our collection of documents was composed
ple with disabilities and to meet their specific of the technical files of the MDPH-France,
needs. The goal is to present the chronological which ?re.decmye in the context of a disabled
process in which a composite file (identity, re- Person’s life project. This study delineates the
gion, contributing factors, etc.) is completed formal frameworks of the documents and the
in order for the assessing team to make a quick W&y they are exploited in order to allow the
decision for each situation. This composite Optimal reorganization of the way information
folder (file) is a technical document with a spe- 18 entered.

cific structure. The linguistic content of these A methodological approach was used
to analyze the problems related to this tech-

nical documentation. A terminological study
was first implemented to search for relevant
themes. It was then followed by a linguistic
analysis of the discourse that was conveyed by
the texts, and by an exploration of the links
@ @ between the intra-sentence (intra-phrases),

T the intra-paragraph and the inter-paragraphs.
The approach was centered on cognitive refer-
ence, in which the documentary environment
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conveys information and communication
operations. It consists in extracting informa-
tion from a set of heterogeneous technical
documents. Such heterogeneity stems from
the composite nature of the data (framework,
texts, acronyms, symbols, etc.) which must be
analyzed in order to offer recommendations
to improve the structure (form, order, etc.) of
MDPH documents.

2. STATE OF THE ART
2.1. Structuring technical documents
as working documents

Otlet (1934) and Briet (1951) feature
among the founders of document theory. Such
thinkers were later reviewed by researchers in
the late 1990s, such as Buckland (1997), who
reflected on the nature of documents. Lund
and Buckland (2008), Lund (2009) and Bachi-
mont (2009) followed as they interrogated the
transformations of the document in the age of
digitization. In 2015, André Tricot defined a
document in the following way, based on pre-
vious works by Buckland and Briet:

“A document is an object that may or
may not contain inscriptions, and which was
conceived as a document and is perceived
as such: it bears communicative and mnesic
intentions which are recognized by the us-
ers of the document (p .17) * (translated from
French: Un document est un objet qui porte
des inscriptions ou non, qui a ¢té congu com-
me un document et qui est per¢u comme tel:
il porte une intention communicative et une
intention mnésique qui sont reconnues comme
telles par les usagers du document (p.17)

Other researchers, such as Maurel, Mas,
(2015), have tried to identify the characteris-
tics of documents in organizations. He states:

“The types of documents can therefore
be characterized by their information struc-
ture (form and content) and by working prac-
tices shared by organizational partners. They
are rooted in a context that stimulates their
creation, their use and their preservation, thus
providing a basis for mutual understanding
among members of a given organization. The
concept of the document type brings a new di-
mension to the typology of documents, in that
it approaches it within a broader context and
from different angles. (p. 3)”. (translated from
French : « Les genres de documents sont donc
caractérisés par une structure d’information
(forme et contenu) et par des pratiques de tra-
vail que partagent des acteurs organisation-
nels. Ils sont ainsi ancrés dans un contexte

qui motive leur création, leur utilisation et
leur conservation, et qui fournit une base de
compréhension commune entre les membres
de cette organisation. La notion de genre de
documents apporte une nouvelle dimension
a la typologie des documents, en ce qu’elle
I’aborde dans un contexte plus large et sous
des angles différents » (Maurel, Mas, 2015: 3).

The working document or the document
type therefore reinforces a specific organiza-
tional reality. The field in which the working
document exists is filled with other consid-
erations, the latter of which allow us to gain
perspective on the stakes that are at play in the
documentary world and in informational and
communicational transactions (Maurel, Mas,
(2015)).

In the case of this research, we focused
on the specific arena of the medico-social
field. Verdier and Flory (2009) explain that
“For a long time, medical information was, in
the worst of cases, limited to a paper medical
record. In the best of cases, it was structured
in relational formalism. Today, medical infor-
mation is one of the keys to quality medical
care”. (translated from French: Longtemps
cantonnée a un traditionnel « dossier médical
» en papier, dans le pire cas, ou structurée dans
un formalisme relationnel dans le meilleur
cas, I’information médicale est aujourd’hui
une des clés favorisant une médecine de qual-
it¢) (Verdier, Flory, 2009).

The development of structured docu-
ments in the 1990s and the 2000s led to health
information being strategically repositioned
in medical organizational structures (Verdier,
Flory, 2009). The long history of patient re-
cords meant that these records could not really
be implemented on a large scale due to techni-
cal and legal issues related to the protection
of health data. The health sector has therefore
made considerable progress on issues related
to the management of health information. The
medico-social sector, however, has just barely
started the process with its “user” files. An
initiative set up by an association called “Ob-
Serveur”, (“The observatory of the needs of
people with disabilities™) explains the value
of centralizing information in a clear and last-
ing way both for the proper follow-up of users
with disabilities and for those whose situation
changes with time and health status. Due to
the wide spectrum of disabilities and the vari-
ability of difficulties encountered by people
in all aspects of their lives, the Piveteau re-
port (2014) found that a number of disabled
users did not find solutions for compensation,
assistance, accommodation or social support,
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despite the enforcement of the 2005 law for
equality and despite the creation of a dedicat-
ed agency for people with disabilities known
as the Maison Départementale des Personnes
en situation de Handicap — MDPH. The pur-
pose of such structures is to collect the peo-
ple’s applications for help and compensation.
The Piveteau report warns that the situation
is critical. Response times are too long and
can sometimes be inappropriate, as the needs
of the population are not fully taken into ac-
count, particularly in the application forms.
These forms, in fact, require individuals to fill
an empty frame without considering the dif-
ficulties of expression people with disabilities
may have.

It is in this context that we wished to
study a collection of three types of forms
from three regions of France (Isére, Rhone,
Calvados). These forms are viewed as being
the working documents of the agents who col-
lect the information. These documents then
become the memory of the situation of the
people who, in turn, reply. Such forms are an
official notification of help. They are therefore
vital documents in the lives of people with dis-
abilities.

2.2. Textual and argumentative ana-
Iytical models in technical documents

In this state of the art, which focuses on
content analysis and on extracting knowledge
from documents, we examined specialized
texts that contained form-type spaces and pro-
cedures, in an effort to observe the document’s
technical organization and procedural content.
However, linguistic and logical methods had
already provided theoretical steps for content
analysis.

At its origin, textual analysis focused on
documents that could be referred to as “tech-
nical” in so far as they contained presentation
rules and a specialized discourse (administra-
tive, institutional, scientific, political, etc.). In
his work, Pécheux (Pécheux, 1969) dealt with
documents such as parliamentary speeches,
trade union texts and others. According to
him, in Pécheux’s sense, discourse analysis is
a multidisciplinary (qualitative and / or quan-
titative) approach that studies the content of
discourse. This approach is concerned with
organizing the oral and written discourses that
are under study. Pécheux was inspired by the
work of Roman Jakobson, especially regard-
ing the functions of language. Jakobson distin-
guishes six functions in language:

Vol. 5, No. 2, 2017.

1.) the referential or representative
function, where the statement gives the
state of things (also called semiotic
or symbolic); 2.) the expressive func-
tion, in which the subject expresses his
own attitude towards what he is talking
about; 3.) the conative function, where
the statement aims to act on the recipi-
ent; 4.) the phatic function, where the
utterance reveals the links and main-
tains the contacts between the speaker
and the recipient; 5.) the metalinguistic
or meta-communicative function, which
refers to the linguistic code itself; 6.) the
poetic function, where the utterance is
endowed with a value as such, a value
that brings creative power.

The discourse also calls upon the phatic
function, in which the utterance reveals links
and maintains contacts between the speaker
and the recipient; and the meta-communica-
tive function, which refers to the linguistic
code itself as understood by Jakobson, and
which leads to verbal interactions. This ap-
proach gave rise to a new pragmatic analysis
of interactions, thus allowing us to examine
modern-day forms of discourses.

2.3. A basic approach to an argu-
mentative analysis in statements

Breakthroughs in logical analysis came
from linguists such as Bally, and logicians
such as Quine, Russell and Frege, who treated
problems of representation (Larouk, 1993)
with predicative relations. Predication can
be separated into theme and predicate thanks
to a certain relation of order. Lyons suggests
the terms ‘topical’ and ‘commentary’. “Ex-
pressive” and “referential” functions are thus
found in the works of Charles Bally, who the-
orized a stylistics of discourse by observing
this textual arrangement. A document there-
fore bears linguistic inscriptions that convey
acts of discourse. An act of discourse is an act
of expression and an act of representation as
Charles Bally specified by focusing on enun-
ciation. A predicate is what is affirmed about
a referent as designated by the subject. Bally
defines the predicative relation (page 101) in
the following terms:

“Every utterance logically includes two
terms, the thing that is spoken of and what
is said about it. What is said about it is the
Statement or predicate (in the broad sense).
The term, which is the purpose’s occasion, is
the theme or the subject (in the broad sense)”.
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(translated from French: Toute énonciation
comprend logiquement deux termes, la chose
dont on parle et ce qu’on en dit; ce qu’on en
dit est le propos ou prédicat (au sens large),
le terme, qui est I’occasion du propos, est le
théme ou sujet (dans le sens large)).

Language thus provides various types
of predicative relationships, as in this verbal
statement:

<1> My disability rights [lower] /
Theme [predicate] = Term + [quote] =
Theme + [rhetoric]
A + B  =Topic + [comment].
We find that the predicative structure is
always binary:

{P = [ATerme + Bpredicate]} with
{Phrase = A [My disability rights] + B[drop]}

The relation theme/predicate makes it
possible to “locate the dynamic aspect of the
information contained in the enunciation”.
Therefore, the relative predicate enriches the
subject.

Questions were raised regarding the el-
ements that describe a technical document,
based on observations made on textual docu-
ments provided by the MDPH: more specifi-
cally, what are the salient features that repre-
sent the intra-textual discourse, which is itself
targeted by linguistic content. The work of in-
dexing starts from the textual data in its orig-
inal form in order to end with a representa-
tive form of meaning, summarized by Michel
Le Guern’s proposition (Le Guern, 1984: 2):
“The descriptor is not a word of the language
that belongs to the lexicon (language), but it
is an updated word. Such updating entails the
construction of the syntagma. The descriptor
is not a word of language but rather a syn-
tagma of discourse . (translated from French
: Le descripteur n’est pas le mot de la langue
en tant qu’élément du lexique (langue), mais
le mot actualisé. Cette actualisation passe par
la construction du syntagme. Le descripteur
n’est pas mot de langue mais syntagme du dis-
cours).

In the sense of Le Guern, the content
of the document is represented by the list of
extracted Nominal Syntagmas (SN) or Noun
phrases (NP) which refer to extra-linguistic
discourse. Thus, the SNs are found in the fol-
lowing example:

<2> / The economic policy of France
must respect the recommendations of Europe/

<21>/France / <23> / The economic

policy of France /

<22>/ Europe / <24> / Recommenda-
tions of Europe

The “simple” referential terms repre-
sented by NP = <France, Europe> are, to a
certain extent, items of knowledge that are
extracted from the textual document in a ter-
minological way. The entire list <2 >, <2 >,
<2.>, <2 > creates the corpus’s referential en-
vironment.

Michel LeGuern integrated C. S.
Peirce’s semiotic contribution to his theoreti-
cal approach in order to understand the refer-
ential mechanism [pp. 23-24].

“The word in language, unlike its oc-
currences in discourse, has no extra-linguis-
tic reference: the sign / object relation, in
Pierce’s sense, broadly corresponds to the
Saussurian signifier / signified relation,; the
signified aspects are also a part of the lan-
guage’s structure. In order for the descrip-
tor to fulfill its function, which is to relate an
object - an extralinguistic entity - to a docu-
ment that will provide information on this
object, the descriptor must be an index sign.
(translated from French: Le descripteur n’est
pas le mot de la langue en tant qu’élément du
lexique (langue), mais le mot actualis¢. Cette
actualisation passe par la construction du syn-
tagme. Le descripteur n’est pas mot de langue
mais syntagme du discours). According to Le
Guern, this operation makes it possible for
predicative properties of textual structures to
be updated by relating the properties with the
objects of extra-linguistic reality in which the
discourse environment is contained. The de-
sired linguistic property is therefore the part
of the discourse that bears reference to extra-
linguistic reality, and the Nominal Syntagma
(Noun Phrase) is the smallest part of the dis-
course with such a property.

3. WHAT TYPES OF STUDIES
FOR SPECIALIZED
DOCUMENTS?

3.1. Characteristics of the corpus

Our corpus consists of technical docu-
ments produced by the administration of social
affairs (Rhone, Calvados, Isére) and intended
for an audience of people with disabilities. The
latter individuals have motor, physical, audi-
tory, visual, and / or psychic impairments. In
order to improve the users’ social status and to
expedite their requests, analyzing the content
of the documents becomes necessary in an ef-
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fort to suggest a simpler process to access dig-
ital administrative information. We note that
the MDPH technical documents are composed
of linguistic data and graphic data (images,
frames, initials, symbols, etc.). Data is con-
tingent on the producers of the documents in
paper form and is intended for aid applicants.
Mixed structuration is observed in textual and/
or iconographic blocks. These documents are

Vol. 5, No. 2, 2017.

composed of linguistic signs (titles, legends,
summaries, acronyms, etc.) and iconographic
signs (ﬁgures tables, etc.). This bimodal in-
formation is sometimes numbered. These doc-
uments are designed and intended for the gen-
eral public. They are consulted and interpreted
within the context of form-filling transactions
in order to have access to state aid.

Que dois-je remplir ?

|_ J C'est ma premiére demande a la MDPH

Ma situation médicale, administrative, familiale ou mon projet a changé

ma situation n'o pas changé

Précisez le(s)quel(s)

exprimer sa situation et 5és besoins

[]owi

Dans quel département @ ..................

| Je demande une réévaluation de ma situation et/ou une révision de mes droits
Je demande le renouvellement de mes droils a lNdentique car jestime que

l | Vetre aidant familial {la personne qui s'cccupe de vous au quotidien) souhaite

Vous avez déja un dossier a la MDPH ?

MO8 dOSSIEE L | ..........coo e s s s s s

document

1. Titre

;

P

2. Titre
P

2.1. Sous-titre
P

Figure 1. Example of a fragment of the technical corpus (Block with title)

Thus, this corpus is made up of state-
ments formed through sequences of discourse
that are produced by the administration, via
documents for requests that are formulated by
the disabled users. These textual documents
reveal informational situations that highlight
ties with the exclusion or inclusion of a spe-
cific status. Referential links serve to classify
disabled persons in targeted categories, such
as the following propositions:

<3> /If the person concerned is under 18 years of
age, his / her parents are invited to answer for
him/her./

We found that our documents presented
a structuring of the zones (text blocks in the
form of consecutive paragraphs) with an indi-
cation of the territory location (region/depart-
ment/tow/commune/), but also through other
logical and linguistic elements intra/inter-doc-
ument.

We are interested in the medium as well
as the content in the aim perspective of reorga-
nizing the linearity of information to facilitate
access to the semantics of the questions and
expressions that are conveyed in these work-
ing documents (institutional or administra-
tive).

3.2. Towards a thematic and
logico-cognitive analysis of the
contents

According to the framework of the
MDPH documents, we describe the work we
undertook to delineate the formal frameworks
of the documents and their exploitation in or-
der to reorganize information entries. To de-
sign a computer tool, we started with the cor-
pus of technical documents, which respects a
certain homogeneity of content that is linked
to the producers of institutional and adminis-
trative documents. We attempted to define the
notion of linguistic content as related to the
discourse that is used in technical documents.
We explored the concept of textual enuncia-
tion which refers to referential objects. This
information communication analysis calls
upon the references of discourse and is based
on the semiotics of the document. We asked
the following question, paying particular at-
tention to textual data in technical documents:
What theme is spoken of and how is it delim-
ited in relation to cognitive elements?

3.2.1. A thematic analysis of block
titles

The terminology aims to locate the rel-
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evant information that is contained in a text
of the technical genre. The overall meaning
of utterances often results from the meaning
of the terminological units in the utterances,
while entering into a process of constructing
meaning throughout the enunciation (and thus
of texts).

<4>/The MDPH, This is the Local Agency for persons
with disabilities. It studies your situation to meet
the needs related to your disability /

The desired linguistic property is there-
fore the part of the discourse that bears refer-
ence to extra-linguistic reality. We can show
that the Noun Phrase (NP) is the smallest part
of the discourse in this introductory paragraph.

<4 >/The MDPH / <4 .>/the Depart-
mental House of Persons with Disabilities /

<4.,>/your situation/ <4 >/your hand-
icap /

<5> / You already had a file at the
MDPH / or <5> / You already had a folder at
the MDPH /

<4,>/The MDPH/  <4>/a folder
s /a file/

The discourse updates meaning that is
stabilized and allows the dynamic construc-
tion of new meanings. The different relations

between thought and language that occur in
enunciation lead to a progressive construction
of meaning. However, this progressive con-
struction of meaning in the statement relativ-
izes the role of linguistic categories and cat-
egories of thought, since the relations between
thought and language can be formulated in
terms of an exploration of the utterance. The
subject is therefore the referential construct
elaborated by the producer (in this case, the
administrator) on the basis of recurring textual
elements inscribed in the text (the theme: what
we are talking about) followed by a descrip-
tive function in the discourse.

3.2.2. Method for describing the
thematic base of block titles: An
inventory of title themes

In our corpus, a document links a pro-
ducer (administrator, author), and an applicant
(consumer, disabled) via two elements that
are a discourse (an argumentative and icono-
graphic content) and a medium (paper). For
the formalization of the database architecture,
we begin with the salient parts of the technical
document that evoke referential objects. Titles
are viewed as prominent traces that require
prioritization. This extraction makes it possi-
ble to make the inventory of the themes (SN)
in the communication of the information.

decument
1, Titre Segmentation du
Pi document @ Themes (i?)
—_— of Titles
@ I
2. Titre ®
\\ﬂ - Bl B
\\‘-. Block, Block , .Block ;
i 21, Sous-tire
. : ’s Boc - 5 /\
Corpus of the MDPH: '
Segmented contenis - ;
’@ = Theme,  Theme,.. Theme,

Examples of contexts in which the
structuring in blocksis expressed (Titles,
Textual Paragraphs, etc.), iconographic

Sequence of blocks:
A2B2.27

Thematic Database with schemes between
¢ themes for titles only

framework, acronyms))

Figure 2. Content description method for the creation of a thematic base (SN) with inclu-

sive diagrams of themes.

i. The textual data in the technical docu-
ments take the form of a list of statements (1).
ii. The study of these propositions allows
us to observe block structures with frames for
the titles and paragraphs with specialized

content (2).

iii. The identification of topics aggre-
gates these referential NPs to conceive a the-
matic base (3).
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3.2.3. Access path to the content of a
help form

We observed that an MDPH document
connects a producer (administrator, author),
with an applicant (person with a disability) via
two elements that are a discourse (argumenta-
tive and iconographic content) and a medium
(paper). The communicational function of

Vol. 5, No. 2, 2017.

documents and description situations can be
found in this space. This fits well within the
context of situation theory, since all of the in-
formation is supported by a situation such as
territorial localization (urban / suburban), tar-
geted state funding (state / department / met-
ropolitan), the age to determine the recipient’s
orientation (specialized institutions, hospitals,
schools, high schools, universities, etc.). All
these signs characterize the type of discourse.

making

Handicapped/Disabled
1 1
] L L] ] 1
to fill out a | social to fill out a | Helping/famil || Refere
form worker form PINg, ¥ nt
Administr to fill out a Social tofill out a Social to fill out a Orientation and
ation: form worker form waorker form reformulation of needs
decision-
making Administratio Form to be Administrati tofillout a Social Social to fill out a
n: decision- completed on: decision- form waorker warker form
making making
Administrati
R = Form to be tofill outa Administratio
on: decision-
ad_"égéi:{;; '_Dn making completed form n: decision-
" making

Administration:

= : Administration:
decision-making

decision-making

Figure 3. The formalization of an applicant’s information activities: access routes to the
content of a help document, Help System for Entering Information (HSEI)

The tree structure diagram is a summary
of our recommendations based on the results
from our previous studies. It reproduces the
procedures needed to accompany a worker in
his search for a suitable and optimized path.
We are immediately able to recognize the ef-
fects of such a tree diagram for programming.
This diagram refines the process of data entry
for any requests for assistance that are solicit-
ed by the disabled persons, the caregivers, the
referents and the social assistants.

4. CONCLUSION

The MDPH encounters difficulties in
handling the users’ requests for help and dis-
ability compensation. One of the main diffi-
culties lies in understanding the administrative
form itself, in view of the diverse situations
of users and the inability for some people to
express their needs and wishes, depending on
their situation and their disability.

Our analysis of technical documents
consisted in extracting salient elements and
suggesting a way to reorganize these adminis-

trative forms so that they may be adapted and
made into digital versions. This seems to be a
prerequisite to improve the situations of these
people. A dynamic document model would
therefore need to be imagined for more inter-
action with the applicant. The Help System
for Entering Information (HSEI) data captur-
ing process shows the importance of support
when gathering information on the needs of
individuals.

Our analytical framework allowed us
to identify associated themes (titles and intra-
discourses), and to realize that the aggregation
with the intra-stated and inter-propositional
referential themes led to the logical-cognitive
referential schemes of the discourse. The inter-
proposal themes made it possible to fine-tune
a document’s information content (co-refer-
encing, implication, causality, etc.) through
its composite structure. In order to identify
specificities in texts with a view to create a
tree thematic construction, we suggested a
knowledge representation model to guide the
discursive analysis. This took the form of axes
that structured a block or of crossed themes
that allowed intra-documentary navigation be-
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tween text blocks.

ACKNOWLEDGMENT

This research project is part of a project
entitled ACAPELHA (Support for People with
Disabilities Adults and Children (2015-2018))
and funded by the Regional Health Agen-
cy (Agence Régionale de Santé Auvergne-
Rhoéne-Alpes). The Elico research laboratory
participates in the SHS component of the proj-
ect coordinated by Ressourcial organization
(http://www.ressourcial.fr/acapelha/).

Conflict of interests
The authors declare no conflict of interest.

REFERENCES

Bachimont, B. (2009). Archivage audiovisuel et nu-
mérique: les enjeux de la longue durée. Ar-
chivage et stockage pérennes. Paris: Hermes
Science Publications: Lavoisier. pp. 195-222.

Bally, C., (1944). Linguistique générale et linguistique
frangaise. Edition PUF.

Briet, S. (1951). Quest -ce que la documentation?, Par-
is, EDIT -Editions documentaires, et techniques.

Buckland, M. K. (1997). What is a” document”?. Jour-
nal of the American Society for Information Sci-
ence (1986-1998), 48(9), 804. http://www.co-
lumbia.edu/cu/libraries/inside/units/bibcontrol/
osmc/bucklandwhat.pdf

Frege, G. (1879), Idéographie, traduction Corine Bes-
son 1999, Paris : Librairie philosophique J. Vi-
rin, 1999

Jakobson, R., (1960). Closing statements: Linguistics
and Poetics, Style in langage, traduction du livre
de T.A. Sebeok, New-York.

Larouk, O., (1993), «Extraction des connaissances a
partir de documents textuels : Traitement au-
tomatique de la coordination (Connecteurs et
Ponctuation)», Ph.D, Diplome de Doctorat, spé-
cialité : Sciences de I’information et de la com-
munication, et Informatique, (Doctoral disserta-
tion, Lyon 1).Université Lyon 1, p. 365.

Le Guern, M. (1984). Les descripteurs d’un systéme
documentaire: essai de définition. Condenser,
suppl, 1, 163-169.

Le Guern, M. (1991). Un analyseur morpho-syntaxique
pour I’indexation automatique. Le frangais mod-
erne, 59(1), 22-35.

Lund, N. (2009) Document theory. Annual Review of
Information Science and Technology 43:399—
432 . DOI: 10.1002/aris.2009.1440430116

Lund, N. & Buckland.M. (2008) “Document, Docu-
mentation, and the Document Academy”. Archi-
val Science 8: 161-164.

Lyons, J., (1970). Linguistique générale: Introduction
a la linguistique théorique. traduit. F. Dubois-
Charlier et D. Robinson dans Langue et langage;
Larousse.

Maurel, D., Mas, S., (2015). Genres de documents et
coordination des activités dans les organisa-
tions: éléments théoriques (p. 69-87). In. Qué-

bec: Presses de I’Université du Québec. p. 224.

Otlet, P (1934) Traité¢ de documentation. Mundaneum,
Brussels

Pécheux, M., (1969). Analyse automatique du discours,
Dunod, Paris.

Peirce, C. S. (1978). Ecrits sur le signe: rassemblés,
traduits et commentés par Gérard Deledalle.
Seuil.

Piveteau, D, “Zéro sans solution” : Le devoir collectif
de permettre un parcours de vie sans ruptre, pour
les personnes en situation de handicap et pour
leurs proches, Rapport officiel, juin 2014 online:
http://handicap.gouv.fr/IMG/pdf/rapport_zero
sans_solution .pdf

Quine, W. (1962), Mathematical Logic, New York :
Harper & Row edition,

Russell, B. (1905). Toward “Principia mathematica”,
London; edited by Gregory H. Moore (first Edi-
tion), recent edition: “The collected paper of
Bertrand Russell” London. New York Routledge
(2014)

Tricot, A., Sahut, G., & Lemarié, J. (2016). Le docu-
ment: communication et mémoire. De Boeck Su-
périeur. https://goo.gl/BCYxQV

Verdier, C., Flory, A., (2009). « Editorial », Document
numérique, 2009/3 (Vol. 12), p. 7-8.

WWWw.ijcrsee.com

106


www.ijcrsee.com
http://www.ressourcial.fr/acapelha
http://www.columbia.edu/cu/libraries/inside/units/bibcontrol/osmc/bucklandwhat.pdf 

http://www.columbia.edu/cu/libraries/inside/units/bibcontrol/osmc/bucklandwhat.pdf 

http://www.columbia.edu/cu/libraries/inside/units/bibcontrol/osmc/bucklandwhat.pdf 

http://www.columbia.edu/cu/libraries/inside/units/bibcontrol/osmc/bucklandwhat.pdf 

http://www.columbia.edu/cu/libraries/inside/units/bibcontrol/osmc/bucklandwhat.pdf 

http://www.columbia.edu/cu/libraries/inside/units/bibcontrol/osmc/bucklandwhat.pdf 

DOI: 10.1002/aris.2009.1440430116
http://handicap.gouv.fr/IMG/pdf/rapport_zero_sans_solution_.pdf
http://handicap.gouv.fr/IMG/pdf/rapport_zero_sans_solution_.pdf
https://goo.gl/BCYxQV 

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education
Vol. 5, No. 2, 2017.

EVALUATION OF COGNITIVE FUNCTIONS,
PERSONALITY AND REGULATORY SPHERE IN MINORS
WITH DEVIANT AND DELINQUENT BEHAVIOR WITHIN
THE AUTHORITY OF THE PSYCHOLOGICAL, MEDICAL

AND EDUCATIONAL COMMITTEE

Dr. Varvara V. Delibalt, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: delibalt@yandex.ru

Dr. Artyom V. Degtyaryov, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: art milk@mail.ru

Dr. Elena G. Dozortseva, Moscow State University of Psychology and Education, Serbsky National Medical
Research Centre for Psychiatry and Narcology, Moscow, Russia,

E-mail: edozortseva@mail.ru

Dr. Rimma V. Chirkina, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: rimmach@bk.ru

Dr. Nikolay V. Dvoryanchikov, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: dvorian@gmail.com

Dr. Vladimir A. Pimonov, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: p_vlad70@mail.ru

Dr. Mikhail G. Debolsky, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: mdebolsky@mail.ru

Dr. Dmitry A. Malkin, Moscow State University of Psychology and Education, Moscow, Russia,

E-mail: dampsy@rambler.ru

ARTICLE INFO

Studies and Articles

Received: November, 14.2017.
Revised: December, 05.2017.
Accepted: December, 10.2017.
doi:10.5937/1IJCRSEE1702107D

UDK
159.922.8
316.624-053.6

Keywords:

psychological,

medical and educational committee,
special needs,

deviant behavior,

children,

adolescents,

psychological evaluation.

ABSTRACT

Education of children and adolescents with special needs due to
health problems requires particular forms, conditions and assistance by
pedagogues and psychologists. A psychological, medical and educational
committee (PMEC) appoints a certain program of special education based
on the complex evaluation of the psychic state and (dis)abilities of the child.
In 2013, inclusion of children and adolescents with deviant behavior in the
competence of PMEC became a new challenge for their traditional activi-
ties. Development of recommendations for special educational programs
aiming at deviant behavior prevention differs greatly from their original tasks,
requires comprehensive psychological evaluation, better psychodiagnostic
skills and knowledge of various ways of subsequent work with children.
The problems arising and ways of their solution are discussed in the article.

© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION
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In Russia, starting from 1920s differ-
ent experts occupied themselves with defin-
ing typology and structure of divergent child
development in order to determine the ap-
propriate educational pathway. These expert
circles varied depending on the concept which
prevailed among scientists as well as officials
at the head of education and medicine. But it
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was always clear that «Disturbance in mental
development of children must be viewed in-
tegrally and systematically. Hence, results of
psychological and educational diagnosis must
be coupled with data obtained by profession-
als in different areas» (Semago M. M., Sema-
go N. Ya., 2014). Beginning with 1949, stan-
dards of medical and educational committees
determined the committees’ membership and
provisions for referral of children to special-
ized schools depending on deviations in their
development. The choice of an educational
institution was based on the medical model
and the prevailing principle of a nosological
diagnosis.

In the 1990s the educational system of
the Russian Federation started to employ psy-
chologists and some new institutions appeared
to help children who needed psychological,
educational, medical and social aid - Centers
for psychological, medical and social support.
Because of that, medical and educational com-
mittees were changed to psychological, medi-
cal and educational committees (PMECs) and
started to function on the basis of centers for
psychological, medical and social support.
Psychological diagnostic techniques became
instruments for evaluating child’s condition.

The 2000s marked conceptual changes
in the activity of PMECs in addition to some
organizational and substantial ones. Nowadays
examination of a child doesn’t result in diag-
nostics, identifying an appropriate educational
institution type or general recommendations
for choosing a suitable educational institution.
Instead, it results in a collective decision and
complex recommendations for the child’s fur-
ther education, development and correction
combined with a description of particular edu-
cational circumstances, specific activity direc-
tions for all professionals involved in complex
support given to the child in the educational
environment (Semago M. M., Semago N. Ya.,
2014).

In 2012, for the first time the notion of a
«student with disabilities» was introduced into
the Russian legislation, describing a person
with defects in their bodily and/or psychologi-
cal development (as confirmed by a PMEC)
and impeding their education without special-
ly organized setting.

A PMEC ascertains the existence of dis-
abilities and the need for specially organized
conditions for education and upbringing. In
the Federal formal educational standard, it
is suggested that educational pathways, pro-
grams and settings for students with disabili-
ties are to be adjusted to their capabilities on

the basis of complex assessment of personal,
meta-subject and subject results of mastering
of adapted primary education programs, the
conclusion of a PMEC and parents’ opinion.

Nowadays the range of problems with
which children and adolescents happen to be
examined by PMEC has widened. Apart from
deviations in development of sensory system,
intelligence, speech, locomotor system, autis-
tic disorders, PMEC deals with school and so-
cial adjustment problems.

One of the most important goals of state
policy in the interests of children is imple-
mentation of children’s rights, as stated by the
Constitution of the Russian Federation. At the
same time implementing the constitutional
right for getting (special) education shouldn’t
lead to segregation and infringement on oth-
er child rights. This idea was reflected as the
main principle of the state policy and legal
regulation of interrelations in educational
sphere. Thus, the law on education determines
the principle of the educational system ad-
justment to one’s level of training, specifics
of development, abilities and interests. The
implementation of this principle necessitates
taking an individual approach to students, in-
cluding steps to offer psychological, educa-
tional, medical and social assistance to chil-
dren, having difficulties in mastering general
educational programs, personal development
and social adjustment, notably underage stu-
dents pronounced (in cases provided by crimi-
nal procedural law) to be suspects, accused or
defendants on criminal cases.

Provision of such assistance is assigned
(by the law «On Education in the Russian
Federation») to the centers for psychological,
educational, medical and social support. Ad-
ditionally, duties to carry out complex psycho-
logical, medical and educational examination
of children for the purpose of timely detection
of physical and/or mental development and/or
behavioral deviations of children are entrusted
to PMECs. Moreover, the committee not only
performs examination, but also writes recom-
mendations to provide children with psycho-
logical, medical and educational assistance
and organize their education and upbringing,
as well as confirms, improves or corrects rec-
ommendations given previously. It should be
noted that such activity is a specifically Rus-
sian practice, because there is a specific inter-
disciplinary team of experts including a psy-
chologist, a psychiatrist, a speech therapist,
a specialist in defectology and a social peda-
gogue in the committee.

Carrying out examinations of children
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and adolescents with deviant behavior and
making appropriate recommendations is cur-
rently a new task for a PMEC. Development
of recommendations for special educational
programs aiming at deviant behavior preven-
tion differs greatly from their original tasks,
requires comprehensive psychological evalua-
tion, better psychodiagnostic skills and knowl-
edge in various ways of subsequent work with
children.

The notion of deviant behavior should
be subdivided into two forms differing in se-
verity and intensity. The first is deviant behav-
ior in its proper sense, that is, violating gen-
erally accepted age norms and requirements
(truancy at school, leaving home and vagran-
cy, taking psychoactlve drugs, aggressive be-
havior, precocious sexual experience etc.), but
it is not penal. The second, a more serious one,
includes delinquent behavior which breaks of
a criminal statute. However, due to different
circumstances minors are not held responsible
for a criminal offense, and correctional and
educational measures are taken by educational
facilities. In both cases differentiated recom-
mendations for working with underage chil-
dren are necessary. Hence, the PMEC has to
perform two kinds of examinations depending
on the category of children and adolescents
with deviant behavior:

1. Minors with deviant behavior;

2. Minors with delinquent behavior, that
is, conflicting with the law.

It is necessary to differentiate the activi-
ty of a psychological, medical and educational
committee and a complex forensic psycho-
logical and psychiatric expert examination.
A forensic expertise is performed in the cases
when the legal investigation and trial need
(in addition to the results of a clinical study)
information about clinical condition, mental
development, personality traits of charged
juvenile offenders to decide about their san-
ity and the degree of their responsibility. It is
this evaluation that is carried out in the health
care system expert institutions (Makushkin E.
V., Badmayeva V. D., Dozortseva E. G., Os-
hevsky D. S., Chibisova I. A., 2014). PMEC
deals with problems related to complex assis-
tance and education organization and pertains
to the educational system.

Mild cases of deviant behavior can be
corrected within the authority of general edu-
cational institutions. For children and adoles-
cents with more serious behavioral problems
two types of educational institutions exist in
Russia — open and closed specialized teaching
and education facilities (schools).

Vol. 5, No. 2, 2017.

Students aged 8-18 who need special
pedagogical approach are admitted to open
schools on the basis of decisions passed by
the commission on minors and their rights,
resolutions of the psychological, medical and
educational committee with the consent given
by their parents or other legitimate representa-
tives, as well as by the minors themselves (if
reached the age of 14). The question if a mi-
nor needs any special pedagogical approach is
within the authority of a PMEC, whose resolu-
tion is taken into account by the commission
on minors and their rights when deciding if
they are to be allowed to a specialized publicly
held school.

Minors aged 11-18 who need special
educational setting and pedagogical approach
are admitted to close educational facilities on
the basis of findings of the court or its verdict
if they

1) are excluded from criminal liabil-
ity due to the fact that by the moment they
had committed a socially dangerous act they
hadn’t reached the age of criminal responsibil-
ity (16 or 14 for some serious offenses);

2) did reach the age of criminal respon-
sibility, but because of their mental underde-
velopment (not related to a mental disorder),
at the time of performing a socially danger-
ous act they weren’t fully aware of the real
nature and social danger of their (non-)actions
or were unable to control them (this condition
should be stated by forensic psychiatric-psy-
chological expertise);

3) are convicted of severe or medium se-
vere offenses and indemnified by the court in
accordance with the procedure established by
the Criminal Code (provision 92 the Criminal
Code of the Russian Federation).

The PMEC is given a completely new
task of complex and thorough examination of
children and adolescents with deviant behav-
ior, as well as those being in conflict with the
law. This necessitates special methodological
support for using diagnostic tools, develop-
ment of the committee’s activity model, spe-
cific organizational procedures and interaction
between different institutions (the court, pros-
ecution service, investigation and other bod-
ies) while taking into account the examined
minors’ legally significant context, age and
their clinical specificity.
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2. METHODOLOGICAL
SUBSTANTIATION

To single out the criteria for diagnostic
evaluation of minors with deviant and delin-
quent behavior it is necessary to define these
concepts more precisely. In deviantology the
term «divergent (deviant) behavior» connotes
a persistent behavior of a personality diverg-
ing from the most important social norms,
and incompatible with common social values,
rules, behavioral stereotypes, expectations, es-
tablished attitudes, vividly detrimental to the
society and the personality itself, endangering
interpersonal well-being and is accompanied
by social maladjustment (Zmanovskaya E.
V., 2003). Additionally, such behavior is ob-
served to increase in puberty and become less
prominent after the age of 18 (Schneider L. B.,
2007).

In different psychological classifications
various criteria of deviant behavior are singled
out. The type of violated norm, psychologi-
cal goals of the behavior and its motivation,
implications and the inflicted damage as well
as individual and stylistic behavior character-
istics can serve as examples. The identified
distinctive features of deviant behavior are as
follows (Zmanovskaya E. V., 2003):

1. Incompatible with generally accepted
and officially established social norms.

2. Negatively judged by other people.

3. Harmful to the personality itself and
the surrounding.

4. Predominantly and persistently recur-
ring (frequent or long-lasting).

5. Considered within medical norm.

6. Accompanied by various manifesta-
tions of social maladjustment.

7. It has a pronounced individual, age
and gender specific peculiarity. Deviant be-
havior varies in manifestation in different pe-
riods of one’s life.

In law deviant behavior is understood
as everything that contravenes currently es-
tablished legal norms and is threatened by
punishment. The principal criterion for legal
treatment of an individual’s actions is the de-
gree of their danger to the society. According
to the character and extent of their risk to the
society, actions are subdivided into felonies,
administrative, civil and juridical infractions,
disciplinary cases. Hence, legal assessment
of deviant behavior describes delinquent be-
havior. In other words, delinquent (antisocial)
behavior is one that contravenes legal norms,
threatening public order and the well-being
of people around. It is these actions or non-

actions that are criminalized by the law.

Deviant and delinquent behavior are ac-
companied by low life standards, lowered crit-
icism towards one’s actions, cognitive distor-
tions (in perception and understanding of what
is going on), increasingly negative self-feeling
and emotional deterioration.

The term «deviant behavior» can be
used for children from 5 years of age and old-
er, in the strict sense — not below 9 years.

In childhood (5-12 years) the following
forms of deviant behavior are prevalent: vio-
lence against younger children and children of
the same age, cruelty against animals, stealing,
petty offense, vandalizing of property, running
away from home and vagrancy, truancy at
school, violent behavior, scandal and backbit-
ing, lying, racketeering (begging money).

In adolescents (over 13 years) the fol-
lowing forms of deviant behavior are pre-
dominant: hooliganism, thievery, robbery,
vandalism, physical violence, drug trade, run-
ning away from home and vagrancy, truancy
at school or abandoning of education, lying,
violent behavior, promiscuity, graffiti (writing
obscenities and drawing on walls), subcultural
deviations (slang, putting on scars, tattoos).
Adolescent deviant behavior is characterized
by the importance of age group values.

As observed by many authors, in adults
(over 18 years) delinquent behavior mainly
appears in the form of law violation, leading
to criminal and civil responsibility and a cor-
responding punishment (Zmanovskaya E. V.,
2003).

To understand the specifics of deviant
and delinquent behavior development, various
determining factors are studied. The majority
of researchers agree in the opinion that it is
impossible to talk about the role of only one
factor in deviant behavior genesis, most often
formation of behavioral disorders is a matter
of different factors.

In the American psychology an attempt
was made to describe some general develop-
ment scheme which includes the time param-
eter and 4 contexts, in which development
unfolds (Wenar C., Kerig P., 2007). The time
parameter characterizes the dynamics of psy-
chological changes, as the child grows, and
is illustrative for understanding the stages of
development which are marked by qualitative
changes and behavior reorganization, and also
characterizes the most important life events,
happening at various ages. The four contexts
in which development unfolds and which have
an effect on the behavior, include the follow-
ing components: organic (brain functioning,
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the overall temperament), intrapersonal (cog-
nitive abilities, emotions, personality charac-
teristics), interpersonal (relationship with the
immediate environment) and transpersonal
(culture, social class). For each of the contexts
there are corresponding risk factors (that is,
conditions and circumstances increasing like-
lihood of deviant development), vulnerability
(that is, susceptibility to various risks), pre-
venting factors (that is, factors which are con-
ducive to normal development) and prevent-
ing mechanisms (that is, mechanisms which
describe the activity of the protective factors).

Summarizing various psychological
theories (psychoanalytic, cognitive, behavior-
al) of normative psychological development,
it is possible to single out variables playing vi-
tal role in the well-being of a child, which can
also be markers or indicators of deviant devel-
opment: attachment, initiative, self-control,
moral development, cognitive development,
anxiety and defense mechanisms, gender
identity, aggression, relationship with children
of the same age and sociability, labor activi-
ties and vocational self-determination (Wenar
C., Kerig P., 2007; Zmanovskaya E. V., 2003;
Zmanovskaya E. V., Rybnikov V. Yu., 2010).

For diagnostics of peculiarities in psy-
chological development of children with de-
viant and delinquent behavior the category of
«psychological age» is pivotal. In L. S. Vy-
gotsky’s cultural-historical psychology, psy-
chological age is understood to mean a unit
of analysis of psychological development. The
concept of psychological age comprises social
situation of development, leading (In L. S. Vy-
gotsky’s and his followers’ concept, “leading”
activity designates a general activity specific
for a certain age period (e.g. play is the lead-
ing activity for preschool age period, learning
— for primary school period etc.) activity, new
formations and age crisis.

Within the context of the cultural-his-
torical theory two approaches for understand-
ing of deviant behavior are notable. The first
approach prioritizes disruptions to the social
situation of development. Abnormalities in
the system «the child and their immediate
environment» complicate the child’s relation-
ship, cooperation with other people and lead
to social and psychological maladjustment,
that is, disturbances in other systems of rela-
tionships (Tikhomirova A. B., Moskvichov V.
V., Lapshin Yu.G. et al., 2006; Zaretskii V. K.,
Smirnova N. S., Zaretskii Yu.V., Evlashkina
N. M., Kholmogorova A. B., 2011; Delibalt V.
V., Bogdanovich N. V., 2017). In the second
approach what is emphasized is deformations
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in the meaning content and in the conditions
where the leading activity proceeds (Lishin O.
V., Lishina A. K., 2009; Delibalt V. V., Bogda-
novich N. V., 2017). In this approach deviant
behavior is seen as a disturbance in semantic
regulation.

In a number of medical works deviant
and delinquent behavior is seen not only as
problem behavior, but also as a behavioral
disorder. For example, in DSM-IV classifica-
tion behavioral disorders mean a recurring and
persistent pattern under which other people’s
rights or social norms and standards are vio-
lated. Also, four types of behavioral problems
are abstracted: aggression towards others,
property destruction, lying or stealing, seri-
ous infringement of rules (Wenar C., Kerig P.,
2007).

However, it is important to note, that be-
havioral disorders differ from problem behav-
ior. The latter can be a part of normal develop-
ment or come as a result of adaptation to the
adverse environment. Morcover, deviant and
delinquent behavior can manifest itself both
in relation to normal mental development and
go together with abnormal mental develop-
ment (dysontogenesis). Medical classification
of behavioral disorders is based on the psy-
chopathological and age criteria. According
to them, behavioral disorders are singled out,
which corresponds to medical diagnostic cri-
teria, that is, they reach the extent of a mental
disease. A number of cases related to disturbed
development, emotional-volitional cessation
of behavior control, and underdevelopment of
one’s ability to predict and control one’s ac-
tions can trigger and intensify aggressive, de-
viant and delinquent behavior (Makushkin E.
V., 2009).

In the Russian clinical and psychologi-
cal practice the following kinds of disturbed
development are abstracted: arrested, dishar-
monious, developmental retardation, distort-
ed, deficiency, dissociated and defected devel-
opment (Makushkin E. V., 2009).

In expert judgement about dysontoge-
netic psychological and behavioral disorders
in minors with divergent behavior it is neces-
sary to consider following parameters: 1) de-
ficiency (lack in development or significant
decrease) in the level of intellectual, cogni-
tive performance; 2) distortion in perception
of a criminal situation (a tendency to follow
the leader, amenability — in the cases of col-
lective delicts); 3) limited (impaired) self-
reflection; 4) decrease (or notable disruption)
in volitional control over one’s behavior; 5)
inconsistency of motivation (behavioral com-
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ponent disorder); 6) diminished control over
one’s actions (to the extent of impulsiveness);
7) (in)ability to overcome one’s drives; 8) in-
completeness of one’s critique and prediction;
9) decreased capacity of adjustment (in the
family, at school, one’s reference group, social
environment, including criminal subculture)
(Makushkin E. V., 2009).

It is possible to refer critique, adequacy
and learnability to differential diagnostic cri-
teria for selecting typological variants of de-
velopmental deviations. Practice showed that
the entire triad works in all situations when
analyzing psychological development of a
child - both relatively normative and deviant
(Semago M. M., Semago N. Ya., 2011).

If behavioral disorders appear in relation
to severe mental illnesses, then they cannot be
analyzed apart from the clinical presentations
of these illnesses.

Hence, in the course of diagnostic ex-
amination of minors with deviant and delin-
quent behavior it is necessary to assess the
specificity of one’s social situation of devel-
opment and the leading activity, correlate cog-
nitive functions, peculiarity in personal and
regulatory spheres and in behavior with one’s
psychological age.

3. PRELIMINARY ANALYSIS AND
APPROBATION OF THE
EXAMINATION PROCEDURE

At the stage of formulation of exami-
nation procedure and the committee activity
model, a preliminary analysis was performed
on the data of juvenile criminals’ personal re-
cords. They are students of specialized close-
ly held teaching and educational facilities
(=schools), assigned chiefly under the ruling
and verdict of the court. 230 personal records
from 17 regions of the Russian Federation
dated 2016-2017 have been studied. Before
the actual analysis was carried out, the follow-
ing parameter set for personal records analysis
was determined:

* The students’ age.

* Reasons for being referred to the

school (the character of the deed).

* Education (present/absent, what
type thereof, if present).

* Level of health (presence and con-
tent of medical records, if any), con-
comitant diseases (present/no data),
availability of the PMEC opinion re-
cord (available/unavailable), avail-
ability of any recommendations

from the psychological, medical and
educational committee (available/
unavailable, recommendations de-
tails).

* Family status (two-parent/broken
family, the minor is under trustee-
ship/has the status of an orphan/is
without parental care (has lived in
an orphanage)), family characteris-
tics (availability of data, family spe-
cifics).

+ Symptoms of deviant behavior.

* Psychological characteristics (avail-
ability, legal case materials), psy-
chological examination opinion re-
cord (availability, content).

* Social environment (groups the stu-
dent belonged to and his/her own
status; friends, their social status,
bad habits, delinquency, negative in-
fluence).

* Criminal debut (at what age one’s
first crime was committed; if it is not
the first crime, what the age was at
the date of committing a delict (ac-
cording to the criminal case data)).

* Prognosis ((in)favorable/positive if
assistance is provided).

Personal records analysis has shown
age composition of juvenile delinquents rang-
ing from 11-12 to 17 years. Predominantly,
they committed habitual illegal acts of little to
moderate severity.

Education. Students in the sample group
are pupils of 5" - 9™ grades. Out of 230 chil-
dren: 40% repeated a year in school, 9% of
the respondents have vocational training, 17%
are doing a specialized educational course for
children with learning disabilities. Over 80%
show lack of motivation and negative attitude
towards education, habitually miss classes, ig-
nore doing homework.

Level of health, availability of the psy-
chological, medical and educational commit-
tee’s opinion record. Almost all of the respon-
dents have their health status as «healthy» and
have no concomitant diseases (except 8% of
the respondents with chronic somatic diseas-
es). PMEC opinions are present not solely in
the personal records of the students with learn-
ing disabilities doing a specialized educational
course, but also in 75% of children doing the
general educational course. Recommenda-
tions found in most PMEC opinion records
appear to be very brief in size and perfunctory
in character.

Family status. 26% of the students are
brought up in two-parent families, 20% live in
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broken families. In the remaining cases there
were annulments, or the child has a status of
an orphan, 68% of families belong to the cat-
egory of socially endangered or low-income
families.

Symptoms of deviant/delinquent be-
havior. The following general properties of
deviant behavior were found: drinking al-
cohol (47%), drug addiction (11%), smok-
ing (100%), physical strength demonstration
(22%), thievery (47%), leaving home (19%)
and vagrancy (7%), pronounced aggression
(67%), toxicomania (13%), misconduct, ig-
noring educators’ remarks (84%).

Psychological characteristics are only
contained in forensic documents, where avail-
ability and degree of detail varies greatly.
Examination of case papers has shown that
psychological characteristics are written in a
highly non-uniform manner. They describe
specifics of adolescent’s social interaction.
The respondents show fits of anger, tend to
follow somebody’s lead, are hyperreactive,
prone to conflict, impulsive, temperamental,
aggressive. They are very often qualified as
egocentric, emotionally unstable and imma-
ture. About 69% of the students have disorders
of attention, assiduity and emotional-volition-
al regulation.

Social environment is also described
in some case papers. Quite frequently (over

50%) case papers contain information that the
children have other children of the same age or
older as their friends, namely those with drug
and alcohol addiction, previous conviction or
registered in police departments for minors.
Some are negative leaders themselves (32%)
and have no close friends.

Criminal debut is mostly specific to the
age of 12-13 years, more than 70% of the chil-
dren have already been registered in police de-
partments for minors, prior their last delict and
only 30% of the students had no previously
recorded criminal wrongdoings.

The respondents received mostly unfa-
vorable prognoses (as follows from case pa-
pers, prognostic risks are a motivational fac-
tor for decisions about referral of a child to
a specialized closed teaching and educational
facility).

In the personal records of 11 adolescents
there is information about their behavior,
learning activity, psychological traits which
were indicative of a probable pathology (path-
ological development of character, low level
of intelligence (observed with no diagnosis),
inappropriate behavior etc).

The facts mentioned above show the
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necessity for examining minors by psycho-
logical, medical and educational committees.
They allow defining a concrete direction and
spheres of complex evaluation, which is nec-
essary for development of a model of PMEC
work with minors with deviant behavior.

As a result of the analysis made on the
personal record data of students from special-
ized closed teaching and educational facilities
an approbation program was developed for
examination procedure and the committee ac-
tivity model.

Currently in the work of psychological,
medical and educational committees with mi-
nors having behavioral disorders a traditional,
stating the present situation model in outpa-
tient setting is used to provide them with a
one-time examination visit. Within this model
the committee is given certain documents and
the committee diagnostic session takes place
for an hour. This is followed by writing the
committee’s opinion and recommendations.
As part of the project being developed a task is
given, to work out a committee activity model,
set out reasons for the examination procedure
and make diagnostic tools.

The aim of minors’ examination proce-
dure testing is to optimize PMEC work with
children having behavioral disorder of varying
severity and to create special educational set-
ting for them).

The approbation program goals are as
follows: 1) go through the procedures cur-
rently in use by committees and commissions
in different regional institutions with the view
of 2) identifying most common difficulties ex-
perienced by them and 3) introduce them to
guidelines related to work with minors hav-
ing deviant and delinquent behavior; 4) test
the examination procedure and the committee
activity model (in no less than 20 runs) and
also 5) motivate and inspire members of the
committees and commissions to embrace new
developments in psychology relevant to the
work of PMECs.

The diagnostic and counseling centers
for children and adolescents in Kaliningrad
and Saratov regions served as testing grounds
due to the PMECs functioning in them.
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4. THE COMMITTEE ACTIVITY
MODEL; AN INSTRUMENT FOR
STRUCTURED ASSESSMENT
OF SOCIAL SITUATION OF
DEVELOPMENT; EXAMINATION
PROCEDURE

Specialists in various areas take part in
the work of the committee — a psychologist
(clinical psychologist), a social pedagogue, a
psychiatrist (neuropsychiatrist), a defectolo-
gist, a logopedist. The participation of these
specialists allows to give a maximum detailed
presentation and work out recommendations
for an individual minor’s assistance program.
As a matter of fact, all consecutive practical
work with a minor is organized on the basis of
PMEC conclusion and recommendations.

The authors have developed the com-
mittee’s «Expert activity model» containing a
number of steps.

In the first step the PMEC social peda-
gogue goes through and analyses the materials
possibly including different documents which
describe the minor’s social situation of devel-
opment, teachers’ reference, previously made
psychological conclusions, medical docu-
ments, the documents written by the commis-
sion on minors, the police departments for
minors, and the decision, ruling or verdict of
the court (if available). In studying the docu-
ments, the social pedagogue uses the method
for structured assessment of the social situ-
ation of the minor’s development which has
been worked out by the authors as part of the
project. After that, the social pedagogue gives
the report to the other committee members, on
the basis of which a set of methods appropri-
ate for each specific situation is selected.

In the second step the minor is examined
by the psychologist together with the psychia-
trist. This step includes clinical conversation
with the minor, joint psychological and ex-
perimental examination and observation of the
minor. If the committee works in special close
teaching and educational facilities, such ex-
amination can be carried out for several days.

In the third step the minor is examined
by the logopedist and the defectologist.

In the fourth step the committee special-
ists perform joint analysis of the examination
results, compare the data with the materials
studied in the first step, after which a detailed
opinion is worked out containing conclusions
and recommendations.

The PMEC’s structured assessment

of social situation of development (with the
presence of a minor having deviant behav-
ior) reflects the now existent in psychiatry
and psychology holistic, multifactor, biologi-
cal, psychological and social approach to the
problems connected with deviant behavior in
adolescence (Holmogorova A.B., 2010). This
approach considers psychological, social and
biological contexts. The instrument of struc-
tured assessment, developed by the authors
also considers the legal context.

Each of the aforementioned contexts
comprises a wide range of relevant factors
which can either be preconditions, or factors
that prevent deviant behavior development in
a particular minor, and therefore they can be
personality resources.

As stated before, deviant behavior is un-
derstood as a person’s persistent behavior that
contravenes the most important social norms,
including provisions of administrative (devi-
ant behavior) and criminal (delinquent behav-
ior) law, has seriously detrimental effect on
the society and the personality itself, and is
also accompanied by its social maladjustment
(Dozortseva E. G., 2004; Dozortseva E. G.,
Badmayeva V. D., Oshevsky D. S., Alexan-
drova N. A., 2011; Zmanovskaya E. V., Ryb-
nikkov V. Yu., 2010).

Coming together as an integral system
and interacting, all the contexts make up a spe-
cific social situation of development, in which
the minor is found at the given stage of his/
her life. (Aron 1. S., 2013; Karabanova O. A.,
2007; Sultanova A. S., Ivanova I. A., 2011).

It is this particular social situation of
development that PMEC specialists consider.
Even with a small number of biological, psy-
chological, social and legal preconditions,
they must take each of them into account
when working out a final conclusion on every
particular case. Such an analysis in the frame-
work of PMEC’s activity is costly in terms of
time and effort. An unfavorable condition of
the committee’s work is the time limitation of
the minor’s examination (up to 60 minutes),
which is insufficient for profound diagnostics.

In this connection the committee has to
make use of methods and techniques which
will, on the one hand, help reveal all the fac-
tors and, on the other hand, they won’t take
much time in order to structure a large amount
of information obtained about the social situa-
tion of a particular minor’s development.

One of such methods can be the pro-
posed «Structured assessment of social situa-
tion of development for minors with behavior-
al disorders» coming as a form to be filled in
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and intended for qualitative analysis of legal,
biological, psychological and social factors.
It is first filled in by the PMEC social peda-
gogue, based on the provided materials, and
then added to by other committee specialists.

The psychological factors are predomi-
nant in this model. They ultimately determine
the minor’s behavior, and so the PMEC mem-
bers must place emphasis on these factors in
the course of diagnosing and deciding on any
conclusions. These include the minor’s per-
sonal, cognitive and behavioral traits. The pre-
cise psychological factors that can be found in
minors with deviant behavior in the course
of PMEC activity include uncritical attitude
to deviant and antisocial forms of behavior,
stressful experiences, negative feelings to-
wards those around him, low self-esteem,
suggestibility, accentuated character traits, an
inclination to protest and negativism, lack of
interest to socially positive activities etc.

Among biological (clinical) factors, de-
tected by psychologists there are mainly con-
sequences of organic cerebral affection, dys-
ontogenesis manifestations of different kind
and origin and others.

The micro- and macrosocial factors of
deviant behavior formation are of particular
importance: a problem, broken and destruc-
tive family, dysfunctional and asocial groups
of children of the same age, susceptibility to
influence of fashion, media (above all, the in-
ternet), etc.

The social status of minors with deviant
behavior is connected with the factors which
can be designated as legal. They pertain to the
minor’s past illegal acts of various severity,
from mild to serious.

The proposed structured assessment of
social situation of development form can be
filled both before seeing the minor in person
on the basis of the materials provided for
PMEC and immediately in the course of the
diagnostics process.

During the work of the committee
special attention should be paid to multidi-
mensional assessment, including socio-psy-
chological analysis of the social situation of
development, desocializing influences, social
and clinical analysis of the principal psychic
dysontogenesis, in case it is present (inhibited,
disharmonic, asynchronous) accompanied by
singling out its basic mechanism that gener-
ates it (deprivational, conflict, stress and iden-
tification related), and also including clinical
and psychological analysis of manifestations
of personality abnormal development and
mental condition.
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The psychological and diagnostic work
plays an important role not only for teaching
and educational process, but also for delin-
quency prevention and protection of rights of
children. During psychodiagnostics it is im-
portant to identify factors of deviant behavior
and resources for positive development, in-
cluding risk factors of deviant behavior for-
mation, preventing mechanisms, unimpaired
facets of the personality to rely on in the
process of practical work with minors in an
educational facility. These characteristics can
serve as a basis for the recommendatory part
of the conclusion. Above all, it is important to
look for the signs indicative of the ability to
voluntarily regulate one’s actions: cognitive
functions, regulatory characteristics of activ-
ity during examination, personality character-
istics and its degree of maturity.

These indicators entail a psychological
and pathopsychological examination carried
out by the specialists of the committee, as well
as diagnostics of personal and psychological
characteristics, personal meanings sphere, le-
gal awareness, self-control etc.

The main principle of psychological di-
agnostics is an integral qualitative analysis of
the data which are obtained in the course of
study of the materials the committee is pro-
vided with, the information about the clini-
cal conversation with the minor, the minor’s
behavior during the examination, comparison
between the results of each method in isola-
tion and the entire examination.

Psychological and diagnostic examina-
tion is a standardized and, at the same time,
flexible procedure, during which minors’ intel-
lectual and personality characteristics are stud-
ied and evaluated. In the course of the minor’s
intellectual capabilities analysis what is carried
out is pathopsychological study of perception,
memory, attention, reasoning (operational and
logical), learnability, general knowledge and
practical orientation. To describe each of the
mentioned spheres, 1-2 techniques are used.
It has to be borne in mind, however, that the
pathopsychological techniques are multi-
aspect functional tests and give information
about different spheres of psychical activity,
complementing each other. Some of the most
informative techniques act as principal ones
and are used in all the studies (for example,
memorizing 10 words, «Pictograms», «Clas-
sification»), others act as supplementary ones,
allowing to modify and personalize the exami-
nation according to a particular minor’s specif-
ics (Rubinstein S. Ya., 2010). The examination
of the adolescent’s individual, psychological

WWW.ijcrsee.com

115


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Vol. 5, No. 2, 2017.

and personality characteristics is performed
in a similar way, in which with the help of
questionnaires, projective and semi-projective
techniques one needs to find out features of
the adolescent’s temperament and character
(in particular, suggestibility, conformity, ag-
gression), and also characteristics of self-con-
cept, general social attitudes and attitudes to
people from his/her surrounding, motivation.
On average, the psychological and diagnostic
instruments include 10-15 techniques. At the
same time, direct conversation with a minor
and observation are equally important sources
of information as the techniques mentioned
above. In all the spheres acknowledgment of
deficiency must entail assessment of minor’s
unimpaired functions and traits as well as his/
her personal resources.

The data (results) of experimental and
psychological examination are prepared as
the psychologist’s opinion, are used in work-
ing out the committee’s conclusions, decisions
substantiation and recommended personalized
work with the minor.

In the committee’s conclusion each of
the specialists presents their own part, after
having agreed it with the results of the other
committee members and taking into account
the data of the structured assessment of so-
cial situation of the minor’s development. The
committee conclusion plays an important role
not only in deciding about the educational
pathway of the minor but also in the course of
resolving complex life and legally significant
situations in which children and adolescents
are caught (in the latter case at the stages of
pre-trial, trial and post-trial), and in the pro-
cess of working out an individually appropri-
ate assistance program. It is noteworthy that
during examination of children with disabili-
ties the committee provides a list of recom-
mendations related to the educational program
characteristics and educational process sup-
port. The list of recommendations with respect
to minors with deviant and delinquent behav-
ior must be extended by bringing in all the re-
sources and social services of the preventive
system. Only a comprehensive multi-system
approach allows to level the risk factors and
ensure normative setting for development of
children and adolescents.
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Visualization of data has recently gained great importance in
Studies and Articles education and use of infographics is regarded as an important tool in
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doi:10.5937/IICRSEE1702119B study aims to provide an overview on the use of infographics in teaching
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1. INTRODUCTION evaluate, annotate knowledge and establish

communication. Through the data visualiza-

Visualization is an effective method for tion, learner has the opportunity of making
learners to understand complicated knowl- data more accessible, understandable, improv-
edge in learning-teaching process (Keller and able and manageable (Tong and Bakan, 2016).
Tergan, 2005). Accordingly, data visualization Graphic organizers, draft drawings, picto-
is a strategy to make the data visible, available ~8rams, concept maps and simulations come

ing and constituting visual data have become a
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such as mental imaging and external represen-
tatives including real objects, printed materi-
als, video, graphics, movie and animation.

Learners frequently experience difficul-
ties in learning conceptual knowledge and un-
derstanding multifaceted external knowledge
(Chen and McGrath, 2005). In learning envi-
ronments, it is aimed to facilitate and improve
performance of learners through visualizing
the data with various methods, techniques
and strategies of technology. Nowadays,
educational environments are changed and
supported by various tools through techno-
logical advances. Teaching process is carried
out with instructional activities and materials
which transform information. Educational en-
vironments constituted with technology have
led instructional activities to be carried out
through computer and the internet. In recent
years, digital worlds are formed and every do-
main of life has begun to benefit from various
technologies.

One of the ways of presenting the data
is visuals. Visuals are crucial in organizing
the data and viewing a specific situation. For
this reason, it is really important to visualize
the data and use visuals in teaching environ-
ments. One of the visuals used in presenting
the data is graphics (Bulduk, 2016). Graphics
enables to visualize the data for comparing
the data with an existing one. Furthermore,
today’s learning approach has revealed an ef-
fective way for presenting single dimensional
data presented by classical graphics. This way
is enabled by infographics and infographics as
new materials is used to locate data in a de-
sired context within certain information flow.
Therefore, excessive amount of information
can be presented with too little explanation.
Infographics involves many components such
as images, graphics, charts, texts and flow-
charts. Based on its construct, infographics
presents the data in a logical sequence and it
emerges as an alternative structure for narra-
tive texts about a specific subject through this
feature. Infographics involves many compo-
nents used in data visualization and it enables
to present the data in different visual formats.
It is seen that infographics has become one of
the trends in today’s learning approach (Wil-
liams, 2002).

There are various ways to present data.
According to Weinschenk (2012), stories help
learners to understand the data and establish
cause and effect relationship and infograph-
ics enables to use the data through visualizing
and presenting the data as a story. Transform-
ing information and establishing communica-

tion is quicker and easier through infograph-
ics since brain analyzes the data composed of
images at once but it is longer to understand a
text (Smiciklas, 2011).

Infographics are defined as visualiza-
tion of data in a way that audience can learn
complicated data easily and consume rapidly.
Data involve images, motion and audio to turn
into a meaning. At this point, it is important
for the data to be accurate and definite. Flex-
ible structures, enabling to visualize the data
and having alternative forms are some advan-
tages of infographics (Schroeder, 2004). The
innovative aspect of infographics is the use of
various components in presenting information
and understanding of constructing the content
(Dick, 2013). In addition, there are various
software applications developed for construct-
ing infographics including Adobe Photoshop,
[lustrator, and Corel Draw. In order to pre-
pare an effective infographics, it is required to
organize the data and flow well. In this way,
clear and understandable infographics which
presents necessary information in an effective
way are prepared. Infographics can be present-
ed to serve for different instructional objec-
tives. It is easy to remind existing knowledge,
show relationship between concepts, explain
processes and events, present lecture content
and summarize the information through info-
graphics (Meeusah and Tangkijviwat, 2013).

It can be considered that use of visual
design principals made infographics more at-
tractive. Visual design and presentation of the
data are two important factors for constitut-
ing infographics in an effective way. For this
reason; finding, analyzing and using the data
gain more importance. Instructional models
are important in preparing infographics. Ac-
cording to Davis and Quinn (2013), there
are several steps considered when preparing
infographics and these steps are provided in
Figure 1. As it can be seen from the figure,
the first step is to determine the objective. It
is important to identify a specific objective for
preparing infographics. The second step is to
determine the type of infographics to use. In
the third step, it is aimed to prepare infograph-
ics in a way that learners would understand
easily. Lastly, it is important to make decision
on which of infographics would be used in
presenting the data. This step is crucial since
choosing the right components would make
the content easier to understand and learn.
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Figure 1. Preparation steps for info-
graphics, Davis and Quinn (2013)

Through the use of infographics, indi-
viduals can learn information in an organized
way and therefore a basis for schemas can be
constituted in individuals’ minds. Infograph-
ics are digital graphics and its use in educa-
tion increase day by day. Infographics can at-
tract attention easily, it is catchy and clear. It
is a way of presenting data visually through
graphics. Main structure of an infographic in-
volves a title, text, a body and font and it is
aimed to transform the data with a robust and
clear narrative text. Considering these features
of infographics which can be used to facilitate
learning, this study aims to provide a compre-
hensive overview on the use of infographics in
education, its implementations and reflections
in teaching mathematics and how to use in-
fographics for individuals with mathematical
learning difficulties to facilitate their learning
in mathematics.

2. MATERIALS AND METHODS

Research model, data collection and
data analysis of the present study are provided
in this section.

2.1. Research model

This study is based on a comprehensive
literature review which aims to generate a per-
spective on the facilitative role of infographics
for individuals with special needs. In line with
the aim of the, document analysis as a quali-
tative research method was used. Document
analysis includes the detailed examination of
written materials which includes information
about phenomenon or phenomena targeted to
be analyzed and identification of certain cat-
egories from the analysis of the documents

Vol. 5, No. 2, 2017.

(Yildirim and Simsek, 2013). Documents are
crucial resources in qualitative research de-
sign. Bowen (2009) emphasized that docu-
ment analysis method is the analysis of pub-
lished, written materials about a phenomenon.
Accordingly, a detailed analysis of informa-
tion in published documents is considered for
a systematic examination and review in the
present study.

2.2. Data collection and analysis of
the data

Published materials in academic jour-
nals and books about infographics were ex-
amined in this study through a comprehensive
literature review. Accordingly, relevant mate-
rials especially articles and books were identi-
fied by the researchers. All selected materials
were read and interpreted by each researcher
separately. Then, all materials and interpreta-
tions were brought together to obtain common
categories and researchers evaluated these
categories together. Lastly, these categories
were analyzed in detail in order to constitute a
framework for important dimensions based on
the aim of the study.

After collecting the relevant documents
from various different resources involving es-
pecially books and academic journals, theo-
retical and practical inferences were made
from texts from the documents in line with the
aim of the present study. In data analysis pro-
cess, data were interpreted in a comprehensive
way by categorizing the data as defining info-
graphics, efficient use of infographics in gen-
eral education and settings and reflections and
discussion of implications of using infograph-
ics for facilitating learning of individuals with
special needs. Lastly, documents were brought
together in order to constitute a meaningful
whole and results of the study were obtained
in this way.

3. RESULTS

3.1. Effectiveness of using
infographics in education

The word “infographic” includes two
words; “info” and “graphic” and it is the short
form of “information graphic.” Infographics
is visualization method for presenting com-
plicated information in an effective way and
it is mainly about visually presenting and
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representing data. Recently, infographics has
gained great importance based on the continu-
ous increasing in the amount of information
and rapid advancement in the social media
(Borucu, 2015). In addition, Rajamanickam
(2005) mentioned about certain principles for
designing infographics. These principles in-
volve organizing information, making infor-
mation visible, forming a content, making it
simple, adding multiple emphasis, showing
cause and effect relationship and constituting
integrated graphics.

In additon to the effective use of info-
graphics in graphic design and visual com-
munication (Brumberger, Lauer and Northcut,
2013), the use of infographics as a tool in edu-
cation has become a recent trend. According-
ly; Shafipoor, Sarayloo and Shafipoor (2016)
stated that the use of educational technolo-
gies in teaching has many benefits for both
students and teachers and use of infographics
help learners to realize remarkable amount
of information at once and keep the informa-
tion in their minds for a long period of time.
In addition, Ciftci (2016) examined the effect
of using infographics on student achievement
and attitudes towards geography lessons and
showed that infographics is an effective way
in improving student achievement in geogra-
phy lessons and triggering positive attitudes
towards the lecture. Nevertheless, the effec-
tive use of infographics has been found to be
beneficial in other areas or levels of educa-
tion including higher education (Taguchi and
Ackerman, 2014), foreign language teaching
(Pisarenko and Bondarev, 2016), science edu-
cation (Davidson, 2014), visual communica-
tion design education (Dur, 2014), teaching
mathematics (Sudakov, Bellsky, Usenyuk and
Polyakova, 2015), creating awareness on en-
vironmental issues (Tuncali, 2016) and anat-
omy education (Ozdamli, Kocakoyun, Sahin
and Akdag, 2016). Matrix (2014) also indicat-
ed that infographics is an important compo-
nent for constituting pedagogical approach in
drawing on visual materials, it increases social
engagement, critical thinking and writing. An
infographic for summarizing the functions of
infographics are given in Figure 2.

ARRANGED

-
- -
£ -

PRESENTED
VISUALLY .

Figure 2. What is an infographic? Re-
trieved from: https://visual.ly/community/in-
fographic/how/what-infographic

Furthermore, Kibar and Akkoyunlu
(2017) revealed that students can be motivated
to generate their own content through visual-
izing the content and in order to achieve this,
they can use infographics. On the other hand,
individuals with special needs require help and
support in learning many concepts and skills
in terms of both academic and social aspects.
When the literature is examined, it is seen that
the use of new technologies in special educa-
tion has increased and it has been shown that
it is efficient to integrate technology in special
education (Liu, Wu and Chen, 2013). There-
fore, it can be inferred that use of infograph-
ics for individuals with special needs might be
a beneficial way for enhancing their learning
and infographics might be a good method for
this enhancement.

3.2. Mathematical learning difficul-
ties: dyscalculia

Before 1965°s, learning difficulties did
not exist in special education books, however;
it frequently exists now (Dogru, 2012). Learn-
ing difficulties are primarily related with vari-
ous deficits in comprehension, organization,
learning outcome, achievement and using
verbal and non-verbal knowledge. Learning
difficulties show variability in terms of the se-
verity of symptoms from mild, moderate and
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severe. Furthermore, learning difficulties can
be described based on the difficulties in using
or acquiring several skills including:

* Verbal language (listening, speaking
and understanding)

* Reading (reading comprehension and
interpretation)

» Written language (relying on the or-
thographic rules, written expressions) and

* Mathematics (calculation, problem
solving)

In addition to these skills, individuals
with learning difficulties might experience dif-
ficulties in establishing or maintaining social
relationships. Commonly observed character-
istics of learning difficulties are attention defi-
cit and hyperactivity, normal or higher level
of intelligence level, coordination difficulties,
impulsivity, difficulties in academic skills,
sensory difficulties in terms of visual, audito-
ry, kinesthetic, tactile and spatial perceptions.
Selcuk (2002) categorized and summarized
the possible problems of children with learn-
ing difficulties and these are demonstrated in
Table 1.

Table 1. Possible problems of chil-
dren with learning difficulties, Selcuk (2002)

Problem
areas

Problems

Attention deficit, hyperactivity,
lack of coordination and
balance, not being able to
complete homework, being
competent in one area and
having difficulties in other areas
Not being able to remember
mathematical concepts,
difficulties in problem solving,
mixing values in addition
operation

Not being able to concentrate in
reading, not being able read
fluently and follow the line in
the text

Writing very slowly, writing the
letters in a wrong way

General

Mathematics

Reading

Writing

As it can be seen from Table 1, individu-
als with learning difficulties might experi-
ence difficulties in certain domains including
general, mathematics, reading and writing.
Furthermore, since individuals with learning
difficulties experience difficulties primarily in
academic skills such as reading, writing and
mathematical skills, they are more likely to
be identified and diagnosed when they start
to school. Considering these difficulties, diag-
nosis of mathematical learning difficulty has
dramatically increased today. Mathematical
learning difficulty is also referred to as dyscal-
culia which also specifies the terms as a dis-
order affecting mathematical competence of
the individual while learning or implementing

Vol. 5, No. 2, 2017.

basic mathematical concepts and operations
(Akin and Sezer, 2010).

Children and adolescents with math-
ematical learning difficulty might experience
difficulties in learning numbers, counting
numbers, making mathematical operations
with fingers, difficulties in reading clock,
solving mathematical problems, knowing
right and left sides, continuing writing on a
straight line and difficulties in mathemati-
cal algorithms (American Psychiatric Asso-
ciation, 2013; Asfuroglu and Fidan, 2016) and
the prevalence of mathematical learning diffi-
culties is between 5% and 8% among school-
aged children (Hakkarainen, Holopainen and
Savolainen, 2013). There are various teaching
approaches for children with mathematical
learning difficulties as in special education and
one of the most important way of enhancing
their teaching is to teach them various learning
strategies. In addition, it is generally known
that use of visuals in teaching mathematics en-
hances learning since it makes abstract math-
ematical concepts or skills more concrete (Isik
and Konyalioglu, 2005).

3.3. Use of visuals to enhance learn-
ing mathematics in individuals with
mathematical learning difficulties

Individuals can easily learn concrete
things and it would be better to benefit from
concrete visual materials in teaching (Yolcu
and Kurtulus, 2010). Accordingly, it would be
appropriate to include activities for students
to improve their visualization skills and lead
them to thinking visually (Yilmaz and Argun,
2013) in order to increase their achievement
and develop positive attitudes towards math-
ematics (Kog and Baser, 2012) and this might
be achieved through using visual technologies
in teaching (Uzunboylu and Tugun, 2016).
In addition, visualization in mathematics is
the process of shaping mages in individuals’
minds through paper and pencils or techno-
logical tools and using visuals to explore and
understand mathematics. From the beginning
of the process of learning a subject in math-
ematics to the end of the process, understand-
ing of the subject and ensuring permanence
and Kog and Baser (2011) showed that visual-
ization in mathematics have a positive impact
on learned helplessness and abstract thinking
in mathematics.

Primary aim of teaching mathematics
is to transform mathematical knowledge to
students and develop mathematical thinking
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skills among students (Bozkurt and Akalin,
2010). It is stated that visualization process
might involve envisioning an object or an
event or transforming a structure through an
interactive visual tool to the physical world.
In fact, it is obvious that use of visualization
in mathematics education can positively affect
students in terms of cognitive and sensory as-
pects. For this reason, it is also important to
use visualization in teaching mathematics to
individuals with mathematical learning diffi-
culties since it makes mathematical concepts
more concrete and it can appeal to more than
one sense at once. It is also known that visual-
ization attracts attention, increases motivation
and helps students to organize information
(Presmeg, 2014). These are the main points in
which individuals with mathematical learning
difficulties need support and therefore it can
be inferred that use of visualization should be
frequently used to enhance learning of indi-
viduals with mathematical learning difficul-
ties.

3.4. Use of infographics for indi-
viduals with mathematical learning
difficulties

Through the use of infographics; in-
structional purposes, understanding the sub-
jects, reinforcement and learning are achieved
through based on visual methods. Figure 3
shows an example for infographics which can
facilitate certain subjects of mathematics with
infographics. As it can be seen from Figure
3, addition and subtraction, shapes, numbers
and place value subjects can be visualized and
presented with infographics. In this way, indi-
viduals with mathematics learning difficulties
are able to keep information in their minds,
understand the subject and organize complex
information.

Bagin 10 solve Dasic sqeations

Learm shapes and
waing sddition and bty bula

nnnnnn o woscal

1119

Brgin learning numbers §1-
and undesstanding place value

1 ' 3

throe

Learn number names and
count segquence

Figure 3. An infographics for teach-
ing mathematics. Retrieved from: http://el-
earninginfographics.com/the-ultimate-math-
cheat-sheet-infographic/

4. DISCUSSION

Mathematics has a facilitative role in
both individuals with special needs and indi-
viduals with typical development. In this re-
gard, it is necessary for individuals with special
needs to acquire mathematical skills. Math-
ematics is important for individuals to reason,
think critically, solve problems, it contributes
to improve mental skills of individuals and use
these skills in their daily lives (Virtop, 2016).
Some children have difficulties in mathemat-
ics and these difficulties might occur based on
the structure of mathematics, teaching method
and individual differences among students
(Karabulut, Yikmis, Ozak and Karabulut,
2015) and it is known that these individual dif-
ferences are often manifested as mathematical
learning difficulties, namely dyscalculia.

Visualization basically involves making
abstract thinking more concrete or picturizing
information and therefore it can be said that it
can make invisible things more visible. Visual
components provide opportunity for this and
they make concepts get rid of being abstract
and they give meaning to processes. Visual
components have very important functions in-
cluding providing and supporting information,
attracting attention, summarizing the content
of the subject, showing the relationships be-
tween concepts and phenomenon and making
complex subjects more clear (Dursun and Esgi,
2008). Visualization in mathematics education
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can be supported with infographics. Since the
use of diagrams and graphics in mathematics is
known to be beneficial, infographics can also
be used to faciliatate learning. Teachers can
explain mathematical subjects with infograph-
ics. Aim of infographic design is to explain a
concept or an idea in the most appropriate way
for the individual. In general, readability and
clarity are the most important criteria for info-
graphics. Nowadays, teachers are expected to
have necessary knowledge and skills for inte-
grating technological innovations (Stemberger
and Cencic, 2016) and infographics in educa-
tion (Islamoglu, Ay, Ilic, Mercimek, Donmez,
Kuzu and Odabasi, 2015).

It is known that use of interactive graph-
ical visuals is beneficial in special education
and Takacs (2005) also mentioned that inter-
active computer graphics are used to increase
learning efficiency. When infographics is
used in mathematics, mathematical concepts
are presented in a clear way and students can
understand easily. For students, mathemat-
ics becomes attractive and enjoyable. From a
theoretical perspective, information process-
ing model speculates that learning is achieved
when the learner pays attention to the exter-
nal stimuli, records and sends it to short-term
memory, then organizes it with existing infor-
mation and send it to long-term memory. Ac-
cording to Gulten, Ergin and Avci (2009) use
of information processing model as the basis
in teaching enhances learning in mathematics.
When it is considered that paying attention
and organizing information are crucial com-
ponents of infographics and their importance
in mathematics, it can be inferred that infor-
mation processing model as a theoretical per-
spective helps to understand the importance of
using attractive and clear stimuli in teaching
mathematics.

In a recent study by Singh and Jain
(2017), it is mentioned that using infograph-
ics in teaching mathematics to students with
dyscalculia increases students’ interest, mo-
tivation and achievement when compared to
using traditional methods in teaching math-
ematics and the researchers recommended
that effective infographics should be used to
make students with dyscalculia curious to
learn mathematics since they can focus on the
figures, diagrams and images in infographics
and therefore they begin to analyze the images
and learn.

Vol. 5, No. 2, 2017.

5. CONCLUSSION AND
RECOMMENDATIONS

Rapid advances and innovations in
technology bring new opportunities to use in
education and infographics is one of these op-
portunities since it includes data visualization
which is beneficial in enhancing learning of
individuals. In the field of mathematics educa-
tion, the importance of technology is under-
stood for many years and infographics design
has begun to be used recently. In conclusion,
the present study provided a comprehenswe
overview on what is infographics, the effec-
tiveness of using infographics in education
and discussed the possible facilitative role of
infographics in enhancing the learning of in-
dividuals with mathematical learning difficul-
ties.

In the light of the results obtained from
the study, the following recommendations for
further research and practices are provided:

* It would be better to increase the use of
infographics as a strategy for individuals with
mathematical learning difficulties to enhance
their learning.

* Special education teacher training pro-
grams should include more lectures on using
visual technologies involving infographics.

e Seminars, conferences and in-service
trainings might be organized for special edu-
cation teachers to increase their skills on inte-
grating infographics into education.

* Further research might conduct ex-
perimental or quantitative studies in order to
reveal the effectiveness of teaching practices
supported with infographics for individuals
with mathematical learning difficulties.

 Families should become more aware
on using visuals for their children with math-
ematical learning difficulties to support their
education.
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ABSTRACT

The contemporary socio-cultural and educational situation points the
attention to the analysis and construction of opportunities for the forma-
tion and development of transversal competences in school education. It is
expedient therefore that within the process of education in all school subjects
and throughout all ages and cognitive activities the decisions for the design
of a suitable educational environment should be systematized and specified
in such a way as to guarantee that knowledge and skills can be continuously
regrouped in accordance with context. In other words, these skills and the
knowledge they are based on, should form the foundation of transversal
competences that can be applied regardless of age and activities. The design
of invariant technologies for the development of transversal competences
is also related to the coordination of a variety of approaches, principles and
conditions of education in such a manner as to provide effectiveness when
these technologies are specifically applied as variants. This creates a neces-
sity for a didactic interpretation of the means of development of transversal
competences. Additionally, it poses a necessity to improve teachers’ special
preparation and qualification to design educational environment that can
guarantee the achievement of transversal competences as an educational
outcome. The present research offers opportunities to realize this goal in
an integrative and integrating process rather than as an isolated endevour
on part of the teachers or as an unorganized effort on part of the students.
This in turn poses some new requirements to the system of school educa-
tion as a whole.

© 2017 IJCRSEE. All rights reserved.

1. INTRODUCTION

Transversal competences as an op-

skills (Merdzhanova, 2005: 61). This requires
a continuous search for new methods and skills
to facilitate the development of students in such

portunity to orient the goals of education to-
wards the personality and make it relevant
in terms of the individuality of learners are
an expected educational outcome and a key
factor for the cultivation of all other specif-
ic competences. One of the most important
tasks of education is to form and develop
competences, especially transversal ones,
which are basic and guarantee that individuals
can handle their future roles. They are the
foundation of all other special abilities and
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a way as to bring systematicity and durability
of knowledge in the form of transfering of
skills and competences to new situations.
The solution to these didactic tasks requires a
complex approach which arguably lies in the
design of the school educational environment.
This can guarantee the formation and
development of transversal competences and
the preparation of teachers to perform this task.

While searching for ways to reach such
educational results and to formulate the criteria
for their evaluation, a new methodology of
contemporary education is being constructed,
which is applied within the competence-based
approach. Its nature reflects new realities,
such as social needs, economic priorities and
dominant trends in the globalizing world. This
is why the goals of contemporary education
are also associated not so much with the
acquisition of knowledge, skills and habits in
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a specific area, but with the development of
human values and with the formation of an
integral (interdisciplinary) perception of reality
—real and virtual, together with the respective
abilities. In this sense, the competence-based
approach is grounded in the modern paradigm
for the development of interdisciplinary
science and technology and in an education
that integrates their achievements.

2. COMPETENCE,
COMPETENCY, TRANSVERSAL
COMPETENCES - CONTEXTS OF
UNDERSTANDING

Terms are invented to reflect the phe-
nomena and the subjects they signify. We sim-
ply use them to designate entities. This applies
to the term competence, which has had long
evolutional development since it was intro-
duced in the XX century. This is why the phe-
nomenon competence has been known long
before there was any definition for it. From
the distant past there have been spiritually ele-
vated people, often with encyclopedic knowl-
edge, who reached great heights in a variety
of activities — art, science, technology. Now
competence emerges in more specific, mostly
professional activities. This type of compe-
tence far exceeds the understanding of exper-
tise, experience, education and skill.

Very often emphasis is placed on the
conceptual pair competence/competency, aim-
ing at their identification and meaningful dis-
tinction, as well as their further differentiation
into different types and varieties. A number
of studies and analyses highlight literacy and
competence as key concepts in modern edu-
cation, with competence in education science
being a basic construct, often analyzed as an
integral personality quality, as a system of
competencies structured in a particular way
that integrates knowledge and skills in a spe-
cific context and enables a person to adequate-
ly manifest their practical skills demonstrating
attitude to oneself, to others and to the activity
and its results (Tsankov, 2012: 44). There are
two main approaches to clarifying the relation
competence/competency. (1) their consider-
ation in the context of normative (objective)
and subjective (personal) determination, and
(2) as a conceptual-event pair.

The comparative semantic analysis
shows lexical differences between the concepts
competence and competency, which, according
to a variety of authors, differ in their meaning

and content: “Competencies are manifested
through the respective action in the context
of a certain practical activity based on the
aqcuisition of a complex of knowledge, skills,
experience and legal prerogatives of a person
within a limited area (...), while competence,
as a concept, is wider in meaning and richer
in content. It is associated with a personality
quality, characteristic feature, a basic trait
of the individuality and demonstrates
completeness, the outcome of an action or
activity” (Naydenova, 2004: 65). The concept
competence is thus related to the ability for
functional performance in a professional
environment by demonstrating behaviour
that meets its requirements (Burke, 1989).
Despite its limitations, the above definition
gives grounds to explore competence as a
type of behaviour which makes it possible to
appreciate not what the subject knows, but how,
when and whether this knowledge is applied
to prictice in a specific activity or context
through the relevant skills and relations. For
this reason competence is analyzed as an op-
portunity to perform an activity in a potential
manner, which is manifested and demonstrat-
ed in and through professional, educational or
other kind of activities exerted with the help
of the respective competencies, standards and
requirements. In this sense, “competency is
always bound with the operationalization of
subjective manifestation, while competence
can be considered in its potential detachment
from direct practical experience” (Velikova,
2003: 16). To a certain extent, this position
is in accordance with P. Radev’s view that
competence is one of the constructs of
educational sciences which is “hypothetical in
essence; a product of theoretical research and
the human ability for abstraction; a concept; a
category”, which is manifested in the reality
of education through the event “competency”
defined as “what really happens; productive
acts and actions; referents of the constructs; a
part of reality” (Radev, 2005: 130).
Regardless of the variety of
clarifications concerning the two concepts,
there is still no unanimity of opinions in
the interpretation of their content, which,
according to some authors is unacceptable for
purely technological reasons (Prange, 1995:
147), because these concepts are considered
from diststinct positions — theoretical,
phenomenological, constructivist, holistic, etc.
Still, certain researchers use selectively either
one or the other concept, while others apply
them synonymously. G. Selevko attempts to
reveal their semantic nuances based on the
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dictionary approach by adopting the view that
competence is the more general concept and
defines it as “the ability of a person to handle
the respective competency, including their
individual attitude towards that competency
and the object of the activity it is engaged in”
(Selevko, 2004: 139-140). There is also a more
generalized interpretation of “competence as
a generic concept (...), representing a complex
system of competencies, considered as a
type of concept (...) to denote the strategic
educational goal” (Naidenova, 2004: 71).

Competence implies at least a minimal
attempt to apply the relevant competency.
Therefore, the notion of competency refers
to the outcome of education - preparedness,
adaptability, achievability of objectives, and
competence is most often understood as an
integral personality quality, manifesting itself
as a general ability and willingness to work
based on knowledge and experience which
are acquired in the process of education
and socialization and are oriented towards
independent and successful participation in the
activity” (Selevko, 2004: 139-140). The more
pragmatic views of competence are related to
its consideration as the ability of the person
(the student) to carry out an activity that is
personally or socially significant as a “complex
skill” or “complex ability” (Zimnaya, 2006:
139). Starting from the complex nature of
competence, J. Raven believes that its higher
order development in students requires that
they should be motivated for its application in
performing an interesting activity: “In order
to facilitate this process, the teacher is obliged
to determine the propensities, interests and
competence of his students and to observe the
changes while they gain experience” (Raven,
1999: 65). As a psychological and pedagogi-
cal category, the concept competency is dif-
ficult to distinguish because it encompasses a
“complex of generalized modes of action, of
productive performance of the activity, and
the ability of a person to realize their compe-
tence in practice” (Temyatkina, 2006: 7).

A. V. Hutorskoy, on the other hand
defines the concept competency as “a complex
of qualities necessary for one’s functioning in
a specific area of an activity, while competence
is the handling of the respective competencies,
i.e., a personality quality which has already
been applied or a set of qualities and minimum
experience in the performance of an activity
in a perticular sphere” (Hutorskoy, 2003: 58).

The discussion above demonstrates both
overlaps and differences in researchers’ opin-
ions concerning the content of the two con-
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cepts. The present paper will not consider in
detail these differences because their nature is
predominantly formal. Moreover, pedagogi-
cal practice specifies competencies in terms
of their content through educational require-
ments— the standards at all the levels of study-
ing school subjects. What is considered here
of greater importance is the differentiation
between the concepts competency and compe-
tence in order to avoid their synonymous or
interchangeable usage. The following claim
suggests a solution which is, to a certain extent,
acceptable: “The first (competence) is more
normative and ‘detached’ from the personality,
while the second (competence) is considered to
be an integral quality, close to intelligence (...)
Given the undeniably personalized nature of
the competence approach, it can be concluded
that its essence is formed on the basis of the
meaningfully distinctive and conceptually
revealing term competence” (Genkova, 2007:
439). The above clarifications underscore the
understanding that the competence of a student/
person represents an individual integrative
personality quality manifested in the manner
of organization and application of knowledge
and skills. This quality facilitates effective
behaviour and decisions in a variety of situa-
tions. This more or less didactic interpretation
can be complemented from a psychological
perspective when regarded as “a capacity in
the form of ability or skill of the individual
to cope effectively in their environment; a
quality of a person to apply a set of behav-
iour models which affects selectively and suc-
cessfully their material and social surrounding
in view of their needs, goals and intentions”
(Desev, 1999: 160). This interpretation of
competence as a psychological phenomenon
shows that it is connected with all subsystems
of the personality, with its development
as a whole, and with the results of its self-
perfection. The complex phenomenon and
concept competence (designated by a singular
collective noun) comprises all the components
of the personality system related to the
formation and development of the individual
as a result of communication and performance
in a variety of surroundings — family, school,
society, etc. It is to be manifested differently
in everyone and depends on the nature of the
Self, on one’s individual proclivities, interests,
motives and the environment which forms
them. Certain good practices and educational
experience can be used as a basis for the
design of procedures for the development of
competences in students. This, however, poses
the question about their types and specific
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manifestations. It is clear that competence
has its forms, which need to be explored and
developed in accord with the educational
and professional competencies expected by
society.

In V. Delibaltova’s view competence is
a personality characteristic which cannot be
operationalized by reiteration into separate
fragmented “discrete” bits of knowledge and
skills. Rather it should be evaluated in context
on the basis of the effective performance of a
task or activity, not as the achievement of a
standard that has been set (Delibaltova, 2003:
12).

Before defining and presenting the key
features of the concepts competence and com-
petency and substantiating their content on
the basis of the approach that treats them as a
conceptual-event pair, it is necessary to define
the terms concept and event.

The science of education defines as con-
cepts all categories (constructs) which have a
hypothetical nature and are products of logi-
cal thinking and theorizing used to describe,
explain and conceptualize a problem. Differ-
ent categories fall into the group of these con-
structs or concepts: intellect, goal orientation,
knowledge, skill, competence, ability, mo-
tives, etc. This gives grounds for the definition
of the concept of competence as an integral
personality characteristic manifested as a se-
ries of events (as part of reality) in which the
individuals are involved through their compe-
tencies.

In general, the event does not last long, it
is something that happens as a specific change
which can be established and registered. Clari-
fying the essence of the concept of “situation”
and “event”, J. Lyons acknowledged that the
“situation” could be both static and dynamic.
The static situation (state) is homogeneous,
prolonged and does not change during the pe-
riod of its existence, while the dynamic situ-
ation is subject to change, characterized by
different temporal contours and is not always
homogeneous. According to the author, de-
pending on the duration of the dynamic situ-
ation, two main types are formed - a process,
if it runs over a wide interval of time, and an
event, if the situation is momentary (Lyons,
1977: 483). A debate about the essence of the
concept of event occurs in the field of cog-
nitive linguistics, where it is referred to as a
“cognitive phenomenon of varying degrees of
complexity” (Langacker, 1987: 100).

In defining the nature of the con-
cept event, L. Talmy introduces the notion
of “frame of the event” as “a set of concep-

tual elements and the relationships that hold
between them that are invoked in the mind
together or mutually, fall into or form the
framework of the event, while elements that
are conceptualized as random - regardless of
whether they are weakly addressed or not ad-
dressed at all - remain outside the framework
of the event”(Talmy, 2000: 259).

The difficulties in distinguishing the two
concepts necessitate their unification into the
conceptual-event pair competence/competen-
cy, which came into use in the 1990s, when
not only researchers, but also experts from
various international organizations, as well as
educational practice itself became interested
in their classification, formation and develop-
ment. Nevertheless, as a paradigm for modern
education, most authors accept the notion of
competence, and it is manifested in reality as
an educational, professional and life variety,
as expertise, professionalism and skill.

Applied to the conceptual pair under con-
sideration, the discussion above gives grounds
to conclude that competencies (integrated into
a specific situation and context of knowledge
and skills) are event referents of the concept
competence as an integral personality proper-
ty. Competency is actualized and subjectively
manifested competence. Thus competency is
primarily subjective and personal, while com-
petence - an objective and normative charac-
teristic of human activity. Competence is not
limited to cognitive elements (including the
application of theories, concepts, or implicit
knowledge), but it also comprises functional
aspects (social or organizational skills) and
ethic values (Radev, 2013: 178).

Based on the systematized views on
competence and competency made by N.
Tsankov, Y. Merdzhanova summarizes that
that competence 1s mainly related to “poten-
tial capabilities”, “effectively performed ac-
tivity”, “emotional aspects giving meaning to
the activity”, while” competency” has a more
pragmatic aspect as ““ a practical realization of
competence *“, as an awareness “how to imple-
ment a connection between knowledge and
situation”. The etymology of the two terms re-
fers to the authentic meaning of competence as
“appropriate, relevant, capable, meaningful”
and of competency as “accountable, match-
ing, capable” (Tsankov, 2012; Merzdhanova,
2014).

From the above analysis some conclu-
sive remarks can be made about the notions
of competence and competency as elements of
a conceptual-event pair: (1) competence is an
integral personality quality, a system of com-
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petencies structured in a particular way which
integrates knowledge and skills and the atti-
tude of the individual to him/herself, to others
and to the activity and its results; (2) transver-
sal competences develop in specific contexts
and offer opportunities for adequate practical
realization of the individual. This conclusion
is also confirmed by Y. Merdzhanova’s sum-
marized views on the essence of competence,
namely that it is a system of rational, affec-
tive and pragmatic capabilities that guarantee
successful behavior in a certain situation that
can be segmented into behavioral patterns and
formed in education (Merdzhanova, 2005: 62-
63).

As regards their role in education, com-
petencies are formulated as goals and are of-
ficially included in educational standards as
educational outcomes, while competence is a
personality quality of the students (value ori-
entations, knowledge, skills, habits and abili-
ties), predicated on their functional experience
in a socially or individually significant sphere
hence in their future careers. Y. Merdzhano-
va offers an adaptive, integrative and holistic
model of competences in which the cognitive
ones are associated with the development of
knowledge, the functional ones — with the ac-
quisition of skills, the social ones — with in-
terpersonal relations and behavioral patterns,
and metacompetences are fundamental with
respect to the others and have an integrat-
ing effect, transforming them into transversal
competences that can be applied irrespective
of age, activities and context. A differentiation
can be made between metacompetences and
core competences, based on the argument that
with core competences it is not their funda-
mental nature that is important, but the uni-
versality of their application. They are applied
through different situations (trans-situational)
and can be transposed in view of the current
needs. This, however, does not contradict the
possibility for them to be formed and devel-
oped as transversal (Merdzhanova, 2014: 12).

Within the implementation of the com-
petence-based approach in education, differ-
ent types of competencies are identified and
analyzed: key competencies (relevant to gen-
eral educational content and basic in nature,
universal and transferable to different educa-
tional, professional and life situations); basic
competencies (reflecting the specific nature of
a particular professional activity), functional
competencies (a set of activity characteris-
tics reflecting a set of functions specific to a
given job), educational competencies (a set
of conceptual orientations, knowledge, skills,

Vol. 5, No. 2, 2017.

habits, and experience in the student’s activity
in relation to a certain set of objects of reality
necessary for the realization of personal and
socially significant productive activity): gen-
eral subject competencies (related to a certain
range of subjects and educational fields) and
subject competencies (having a specific de-
scription and a potential to be formed within a
given subject).

Key competences, i.e. competences
which have been ivested with personality
relevance through education, are a system of
knowledge, skills, attitudes and relationships
that help learners and job seekers to achieve
personal realization by enhancing their choic-
es, increasing their adaptability to the dynam-
ics of living and working conditions by mak-
ing people more social, mobile, competitive
and motivated. This makes key competences
crucial for the development of individuals,
their competitive advantage and their oppor-
tunities for adaptation and social inclusion.

In the negotiation of the tenets of the
theory of transversal competences, the conclu-
sion grows increasingly popular that it is nec-
essary to provide conditions for the building
of skills that override the constraints of school
subjects in the formation of a general system
of knowledge, skills and behavior that have
informational, methodological, social, per-
sonal and communicative character and guar-
antee the formation of capabilities to confront
and resolve complex life situations, which are,
in fact, the authentic situations faced by the
person.

The term transversal does not refer to
the common elements of the individual com-
petences in a certain school subject. Rather, it
addresses the additional content of these com-
petences (over and above the content related
to any specific school subject) which can be
used in other areas. It is precisely this porta-
bility and flexibility of key competences that
make them “an invaluable tool for successful
action in a rapidly changing environment”,
in which purely school subject competences
have a limited range of efficiency. But here a
problem arises because “any competence is in
its essence limited and related to a certain ob-
ject, hence - it refers to a specific area” (Ray,
1996: 26).

Looking for a way out of this inherently
controversial situation, Y. Merdzhanova con-
siders competence not only as a function but
also as an intention, i.e. as a point of view,
an approach or style, making it possible and
necessary “to be formed pedagogically and
to be transmitted through ages and activities.
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This is the meaning that each individual at-
tributes to the situations in which he operates
through his narrow competencies” (Merdzha-
nova, 2002: 100). Together with the trans-
versal competences of students, a number of
specific competences are formed at the level
of school subjects, but their description, sys-
tematization and hierarchical arrangement are
a matter of other, more specific methodologi-
cal studies. Such studies may reveal a greater
specificity of the application of basic transver-
sal competences, such as the information, the
communication, the cognitive competences,
and others. With respect to communication as
a phenomenon, M. Levunlieva argues that “it
is in the context of communication that hu-
man relations come to be realized, negotiated
and sustained”, (...) which is “vital for the
maintenance of a healthy social environment”
(Levunlieva 2012: 173). Thus communica-
tion competence stands out as one of the most
important competences, along with the above
mentioned basic transversal competences, and
serves as a foundation for the formation of a
functionally adequate individual.

Distinguishing between two aspects of
competence, as a function and as an inten-
tion, Y. Merdzhanova emphasizes that com-
petence as intention can be developed with
pedagogical means and has to be passed on
through ages and activities. She defines four
basic transversal competences: autonomy and
responsibility, communication competence,
organizational and methodological compe-
tence, cognitive competence for information
processing. (Merdzhanova, 2005: 62).

The characterization and classification
of transversal competences include (La défini-
tionet la sélection des compétencesclés.http://
www.oecd.org/dataoecd/36/55/35693273.pdf
(24.04.2017).): (1) multidimensional, involv-
ing different processes and intellectual abili-
ties - analytical, critical, communicative, etc.;
(2) multifunctional, whose mastering allows
students to solve various problems in every-
day, professional and private life and whose
acquisition is an instrument to solve tasks in
different situations; (3) cross-disciplinary
and interdisciplinary, which are applicable
in different situations within and outside the
school context; (4) competences related to
the overall development: abstract thinking,
self-reflection, self-standing, individual stand,
critical thinking, etc. The very essence of
transversal competences as described above
requires the search for methodological ap-
proaches to the design of the educational
environment which guarantees their forma-

tion and development in school education.

3. APPROACHES AND
PRINCIPLES FOR THE
DEVELOPMENT OF
TRANSVERSAL COMPETENCES

The vision for the need of active partici-
pation of the student in the cognitive activity
is not new. Contemporary conditions, howev-
er, call for its transformation into a basic phi-
losophy of life and a main path for personal
development corresponding to the continuous
changes and innovations characterizing the
development of the society in the 21st century
that affect the modern human. This transfor-
mation requires a reconsideration of personal
development and of the educational paradigm
as a whole and is related to the formation of
a new consciousness and value orientation
in everyone. This requires: 1) redefining the
goals of education; 2) paying special atten-
tion to students’ needs and learning motives;
3) introducing adaptive teaching strategies; 4)
designing a dynamic environment which sup-
ports learning — flexible, mobile, guaranteeing
interaction and cooperation; 5) reaching a new
level of monitoring and evaluating learning
outcomes.

Forced by the dynamic changes in so-
cial practice, education constantly reforms
to which end it uses a specific approach or a
combination of approaches, such as the algo-
rithmic one, the heuristic one, the task-based
one, the learner-oriented one, etc. An ap-
proach that stands out within the set of inte-
grative, learner-oriented, task-based ones, as
they produce significant and up-to-date results
and have an innovative and conceptual focus,
is the competence-based approach, which has
acquired popularity in the European Union,
the USA, Russia and other countries.

At the core of the design of the
educational environment for the formation and
development of transversal competences lie
the constructivist paradigm, the educational
approaches (competence-based, personali-
ty-oriented and activity-oriented), the basic
principles of education and the conditions that
guarantee a new level of the product of educa-
tion.

The constructivist paradigm is funda-
mental to the development of transversal com-
petences, and it is based on the possibility to
induce cognitive situations related to the pur-
poseful and systematic application of methods
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which facilitate the realization of the cognitive
experience, the knowledge of the pupils and
their skills to apply them in a specific context
according to conditions conducive to their
subjective expression and active cognitive ac-
tivity. The constructivist paradigm is related
to the view that ,.the learning process is built
starting from the instructor’s personality, his/
her uniqueness, exceptionality and individual-
ity* (Ivanov, 2004: 32).

Therefore, in the development of trans-
versal competences through the application of
different approaches the student is an active
subject in the cognitive activity realizing his/
her potential and capabilities.

The essence of the constructivist theory
of learning can be summarized as follows:
knowledge is constructed, not transmitted;
new knowledge is built on the basis of prior
knowledge; the initial idea is local rather than
global; building knowledge as a set of struc-
tures requires targeted activities. Thus con-
structivism 1s focused on the process of the
search for knowledge and on its formation.

Knowledge is not received as a ready-
made product but is formed in learners in the
process of self-discovery and the transforma-
tion of information on the basis of their ex-
perience and prior knowledge. The concep-
tual core of constructivist learning is therefore
the activity of students to learn by interacting
with each other, with the teacher, and through
»doing,* discovering and exploring (Tafrova-
Grigorova, 2016: 76).

Drawing on the constructivist studies,
D. Dimova makes the following conclusions:
1) learning, regardless of the area in which it
arises (cognitive, affective or psychomotor),
always involves the process of individual
transformation; people learn by ‘embedding’,
integrating new knowledge and experience
into existing cognitive structures; 2) learning
and the context of learning are deeply
interrelated; the knowledge and their meaning
imparted from the outside are internalized
through their refraction through the prism of
individual experience in a practical context;
3) learning is always dialogical, whether it is
done directly (by interacting with others) or by
interacting with products created by others; 4)
social interactions are an essential component
of cognitive personality development; 5) the
construction of metacognitive abilities (reflec-
tion on one’s own way of thinking) should be
incorporated as an essential and irrevocable
part of the learning process. This implies the
use of learning methods that direct students®
attention to the process of their own learn-
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ing through reflection and analysis (Dimova,
2013: 26).

Student-centered learning, in which the
student is an active participant, is the basis of
constructivist strategies according to which
learners independently discover and transform
new information, by continuously verifying it
with old, familiar rules, also subject to revi-
sion with respect to the cognitive situation.
According to the constructivist learning theo-
ry, students must construct knowledge in their
own consciousness so as to internalize and
absorb it and this requires subject-oriented
learning directed primarily towards develop-
ing the personality of the students, their ability
to solve tasks, as well as their cognitive au-
tonomy, motivation and acts in real situations
and conditions. Such situations require not
only integrative knowledge, but also relevant
competencies and types of competence.

As a major problem for modern educa-
tion, the system’s orientation to memory and
reproduction is emphasized, which in turn fails
to provoke thinking, autonomy and skill for-
mation. This has been a serious challenge for
all educational systems over the past decades,
since in the dynamically developing modern
world a considerable amount of “ready-made”
knowledge is not of particular value and is in-
sufficient for a successful social realization.
Such knowledge does not provide an opportu-
nity for creative thinking and decision-making
in practical situations.

Intoday’s world of information overload,
the school is not the only and, in many cases, it
is not even the primary source of information
for students. This also predetermines the
new role of teachers - turning them from
monopolists of knowledge into mediators
between information chaos and organized
knowledge. In this process new core ideas
for modernizing education are being formed:
emphasis on skills and competences; free
handling of different sources of information;
ability for critical and creative thinking; op-
portunity to transfer knowledge to new situ-
ations. Educational standards in secondary
schools predetermine the change in teaching
and learning, thus rethinking and redirect-
ing the role of the main actors in the learning
process - both the teacher and the student. At
the same time, for their successful realization,
it 1s necessary to apply such educational ap-
proaches and training methods which make
the student an active partner in the educational
process.

The exploration of the opportunities for
the development of transversal competences
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guides the search for approaches related not
only to perception but also to the development
of technological schemata and models for
the realization of knowledge in the form of
skills and habits which are bound to become
competencies. It is not enough for these com-
petencies to be learner-oriented. Rather, they
need to develop within the subject-oriented
educational environment in which the student
has a central role. This requires that education
should provide:

* development of the student‘s per-
sonality as a subject (not as an ob-
ject) of education;

» active and independent task solu-
tion;

« stimulation to student’s autonomy
and inner motivation by bringing
them into contact with the real prob-
lems;

* integrative knowledge;

« a teacher who organizes, inspires
and achieves the necessary disci-
pline through a rational organization
of the cognitive activity of the stu-
dent.

Creative, educated individuals are
needed in all spheres of modern life: politics
and business, education, and all professional
skills - all of them must have creative think-
ing. In modern schools the creative develop-
ment of the personality, the development of
culture and intellect is a continuous process,
depending on the work of the teachers and the
activity of the students. The learning opportu-
nities provided by all school subjects should
be updated and used in such a way as to de-
velop their areas related to the activation of
students’ creative thinking as a basis of their
personal development. The ideas for the mod-
ernization of education and the introduction of
innovative approaches in the learning process
are usually limited to:

» students’ ability to handle fluently
different sources of information,;

» acquiring skills and competencies
that guarantee subsequent self-de-
velopment;

+ use of modern information technolo-
gies;

» development of active, critical think-
ing and civic position.

The personality-based approach is
directly related to the orientation of education
towards its core value - the personality of
the student. The organization of personality-
based education requires an analysis and
interpretation of the following findings (Zeer,

1999: 167):

* developing the personality of the
learner is a major goal of learner-oriented edu-
cation;

* the whole educational process is tai-
lored to the personal components and the spe-
cifics of the teenagers;

* the personality of both the educator
and the student in the educational process is
subjective;

* the main motives for education are the
combined self-development and self-regula-
tion of both the teacher and the student;

* ensuring competence through the for-
mation of lasting knowledge, skills and habits,
ability to make independent decisions in un-
usual situations;

* inclusion in the educational process of
the pupil’s personal experience;

* development of autonomy, responsi-
bility and self-reflection.

Such an approach to the formation and
development of transversal competences
is in harmony with the understanding
of a personality-oriented type of didac-
tic technology through the creation of an
individual educational trajectory based the
following: 1) the right to choose and express
one’s individual meaning and purpose
in each subject or lesson; 2) the right to
personal treatment and understanding of
the fundamental concepts and categories; 3)
the right to draw up individual educational
programs; 4) the right to choose an individual
rate of education, forms and methods for
solving educational tasks, ways of control,
reflection and self-assessment of the activity
on the basis of the knowledge about one’s
individual peculiarities; 5) individual selection
of the subjects studied, creative laboratories
focused on such types of classes that are in
accordance with the basic school curricula; 6)
opportunities for a more profound interpreta-
tion and handling of the study content of the
course for those who are interested in that; 7)
individual choice of additional themes and
creative activities on school subjects; 8) the
right to an individual picture of the world and
individually motivated views on any educa-
tional field (Hutorskoy, 2001: 276-287).

In learner-oriented education, learning
is a student activity discreetly managed by
the teacher. The ultimate goal of learning is
initially determined by the teacher in several
variants. Each student chooses and rephrases
a specific goal. Since the goals of the students
are different, teachers find themselves in a
situation of uncertainty, in which specific rela-
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tions regulating the activity of all the subjects
(including the activity of the teacher) must
be established (Vassilev, Dimova, Kolarova-
Kancheva, 2005: 71). The personality-based
approach is thus seen as a ,,special kind of
pedagogical process (with specific goals, con-
tent, technology) oriented towards the devel-
opment and self-development of the individ-
ual‘s personal qualities” (Ivanov, 2004: 35).
In this context, the development of transversal
competences is linked to the vision of the
student as a subject acquiring their competence
in a cognitive process transforming the teacher
from a source of knowledge into supervisor
of independent active cognitive activities,
creating situations based on cognitive tasks.
Thus the teacher participates in their solution
as a competent consultant and assistant in case
of difficulties.

This can be successfully realized in
the course of the formation and development
of skills through a personality - oriented
technology for enhancing the cognitive
autonomy and development of the students’
thinking specifiedas: 1)ability toautonomously
transfer the acquired knowledge and modes of
action into new situations; 2) ability to see new
problems in familiar conditions or ability to see
the new feature of a familiar object; 3) ability
to visualize the structure of the object to be
studied; 4) ability to see alternative solutions;
6) ability to create original solutions, although
other ways are known (Petrov, Atanasova,
2001: 277-280).

The educational process related to the
formation and development of transversal
competences becomes functional for the
personality when there are: motivations
(accepting and justifying the activity of
systematic and purposeful formation and
development of transversal competences);
ability to react to external influences and
internal impulses of behavior or to see hidden
contradictions of reality; criticism of external
values and norms leading to a construction of
one’s own system of meanings; formation of
a personal picture of the world; provision for
autonomy of behaviour and creative nature
of any individually significan activity; self-
realization and level of functionong that is
commensurate with personality preferences.

Another approach focused on personal-
ity development through active reasoning and
purposeful solution of cognitive tasks is the
activity-based approach. According to this
approach, it is of the utmost importance that a
science presents itself to the learners not only
as a system of knowledge that has already been
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built, but also as a system of characteristic
problems and tasks, as well as possible ways
for their solution. At the core of the activity-
based approach, purposeful action is identified
as the most important development factor. The
activity-based approach focuses on the unity
of reasoning and functioning where the latter
forms the basis on which the formeris builtand,
depending on the activity. The activity-based
approach focuses on: subjective educational
interaction, managing the transition from
learning activity to activity in life, balancing
between cognitive activities in education
and self-managed activities, creative focus,
and formation of needs for creative and non-
standard performance. In view of the principles
of this approach and the positions argued in
the present study, transversal competences can
be defined as opportunities for manifestation
of students’ aspiration and ability to realize
their potential (their knowledge, skills, experi-
ence, attitude and personal qualities) in suc-
cessful creative (productive) activity. Trans-
versal competences are formed, developed
and manifested in the course of this activity
because, as opposed to generalized universal
knowledge, they have a profound, practical
and dynamic character.

This is in line with the persuasion that
activity-based learning has three goals: 1)
reactivating acquired knowledge; 2) deter-
mining required knowledge; 3) building
new knowledge in the course of the activity
through awareness of needs. In this perspec-
tive, learning through systems of cognitive
educational tasks must first of all focus on the
cognitive work of the learner so that the rel-
evant transversal competences are built in the
process of their implementation. Teaching is
effective when it corresponds to the level and
skill of learners and follows their improve-
ment, gradually transforming into unobtrusive
support which runs parallel with the develop-
ment of students’ autonomy. The learner is the
subject and the main actor in the process of
education and transforms it into a social space
for learning and interaction. Ensuring autono-
mous learning is in line with the understand-
ing that knowledge is not transmitted directly
by perceiving passively during teaching but
is built through an active dynamic process in
which input information is subjected to trans-
formations depending on the students’ prior
knowledge and their personal learning style.

As aresult of the change in the tradition-
al scientific paradigm, learning is interpreted
as an active process of individual construc-
tion and acquisition of new knowledge based
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on continuous and dynamic interactions in the
educational context. The direct participants
in the learning process do not only acquire
knowledge, but also intensively process and
interpret information coming from outside and
possess meta-cognitive skills for individual
control and self-regulation (Tsvetkova, 2001:
8). The more learning skills the students de-
velop, the greater their opportunities become
to play the role of co-workers (partners) of the
teacher and to be active participants in interac-
tive learning (Gyurova, Bozhilova, Valkano-
va, Dermendzhieva, 2006: §3).

The topicality ofthe problem of cognitive
interests is associated with the establishment of
a new system of values and a learner-centered
education that focuses on the learning process
as a central one. According to David Kolb’s
conception (1984), learning takes place in a
cycle called the “ cycle of learning” consisting
of: experience, reflection, conceptualization
and application. Itis assumed that without these
four successive characteristics the learning
process cannot be complete. Different people
also have different learning styles, according
to Kolb. For some, the process starts with the
solution of a task; for others this is a matter
of thinking and searching for correct theories.
Still others are inclined to plan their activities
first (Kolb, 1984). Changes in the educational
space are prompted by the influence of social
development. It is a generally accepted fact
that in modern didactics there is theory of ac-
tive learning underlying constructivism. This
theory is based on the need to develop the cre-
ative activity and the autonomy of the person-
ality. The development of students® creativity
helps them to acquire new methods of knowl-
edge. By solving these problems, education
must prepare the future citizens of the world
to self-replenishtheir knowledge, to be able to
see and correct their shortcomings, to organize
their work in the process of continuing educa-
tion and lifelong learning.

The approaches discussed above, name-
ly the competence-based, as a central one, sup-
plemented by the personality-oriented and the
activity-based approach and realized in differ-
ent combinations, lie at the basis of the pres-
ent research, together with the ones related to
the study of the mechanisms of information
processing in the course of learning through
educational cognitive activities. These prereq-
uisites to fully optimize the learning process
are essential for its exploration, which is it-
self also related to learning strategies and the
methods to improve them.

The basic principles underpinning the

development of transversal competences are
essentially related to the basic principles of
constructivism in education sciences. Con-
structivism is not a new concept, and its roots
can be found in philosophy and anthropology
through 1. Kant’s understanding that rather
than receive information passively, people ac-
tively and selectively assimilate knowledge
by making their own interpretation of reality.
Today this understanding has undergone dif-
ferent metamorphoses and has been enriched
and developed for various research purposes.
Analyzing the philosophy of individual con-
structivism in education, P1. Radev points out
that “learning is organized as a process of re-
ality modeling actions”, in which the pupil
progressively forms abstract schemes of these
actions building these into his or her learning
behavior (Radev, 2005: 123). From the posi-
tions of constructivism the author outlines
the following principles of education (Radev,
2005: 346):

* Principle of contextuality and situabil-
1ty;

* Principle of stimulating the student’s
own organization, reorganization, integration
and reintegration of knowledge;

* Principle of ensuring the student’s
own active construction and reproduction of
knowledge and experience;

* Principle of self-construction of
knowledge based on previous knowledge and
experience;

* Principle of interactive orientation of
students to tasks and problem solving;

* Principle of integrating research and
implementation into learning;

* Principle of a culture-based and differ-
entiated approach to learning.

At the core of constructivism is the idea
that the basic functioning of the student’s
knowledge occurs in situations and “that
they [situations] are what establishes the
relationship between teaching and learning
attributing specific value to students’ knowl-
edge, which turns it into situational”. It is
“the situation that presupposes the use of
knowledge, it reorients it towards natural
development through training, it provides
a point of intersection between developing
knowledge and existing knowledge” (Radev,
2005: 300).

This is what V. Gyuviiska uses as
grounds to recommend “reconceptualizing the
process of learning as an occurrence of be-
ing, which will make it possible to recover the
students’ thought continuum and will invest
learning with the authenticity of happening
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[occurrence]” (Gyuviiska, 2012: 270).

In the process of teaching, it is not a
matter of priority for the teacher to present
truths that are considered to be undeniable,
but rather to create conditions that will
stimulate the students’ thinking, i.e. cognitive
situations. It is not enough for teachers to be
well acquainted with the content included in
the curricula, but they must also have an in-
ventory of pedagogical situations in which
learners can use the knowledge they have to
construct, the skills underlying modeling as an
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activity. What is more, these situations must
be so constucted so as to provoke students’
interest in order to stimulate the adaptation of
their attitude towards the activity of cognitive
modeling and its results.

On the basis of the principles of con-
structivism and the clarifications made so far,
the following principles are suggested for the
development of a competence for cognitive
modeling in education viewed here as a type
of transversal competence (Table 1).

Table 1. General characteristics of the principles for development of competence for

cognitive modeling in education

Main principles

Characterisfics

Drynamicity and activensss

Feaguires zuch an orzanization of educational activity which exchides passive learning
and orients the process to independent activities for the zcquoizition and formation of
relevant skills and the development of competance for cognitive modeling in education.

Drurzhility and contimmity

It presupposas contimuity betweean all lavels of aducation, az well as in training, through
itz orgzanizational forms: content, methodologicel units and techrology in the course of
the formsation and development of compstence for cognitive modaling. It ensures the
comtitmity of the application of cognitive modeling throuzh a permanent transfer to new
silaations of advanced competence and practiczl experisnce through relevant skills and
Competances.

Comprehansivensss and
complexity

It requires that the student should: 1) form a generalized, comprahensive view of natare,
zociety, and the self building a subjective "model of the world"; I} dizcloze and
implement integrative links at the theoreticzl, thematic and subject leval. It provides
complexity and versatility in the study of abjects, proceszas and phenomena of reality
by using 3 combination of models.

Pzychological and
pedagogical comfort

It requires the avoidance of stress factors and situations in the educational process and
predicates the creztion of 2 bensvolent stmosphere in class and school bazed on the
ideaz of pedzgogical cooperation. It fonms 2 new style of communication which
compensates and counteracts: 1) teachers” lack of attention; 2) the disrezard of the
perzonality of the stwdents; 33 their isolation and low self-esteem. It orisats education
to the formation of a value system that iz not predetermined by prohibitions and
punizhments but iz built in the process of meaninzful communication and motivation
of the students by directing them towards positive behavioral patterns and amitudes for
competance-orientad education.

Symbiotic ralation betwesn
vizualization and
maodelling

The model method is viewed as 2 realization per se of the principle of visuzlization. It
iz related to the unraveling of the hiddan essence of objects, processes and phenomena.
The model, a5 2 mean: of visuzlization and a2 “perceptoal prompt’ within the activity of
maodelling, serves a5 3 hasis for abstract theoretical thinking. The symbiotic relation
visualizationmodeling as an application of percepmal and fmags elements is important
both to the development of human cognition and to the process of education The
realizztion of thiz principle leads to an increase of the sensory experience of the
zstodents, to the formation and development of the perception, the imagery, the spatial
thinking and imagination, the formation of observation, the crestion of conditions for
active perception. Thiz helps the azsimilation of theoretical knowlsdze (conceptoal
basis, regularities, constroction of operztional models, etc) and im general the
successful participation in the cognitive activity. This principle playvs an imporiant role
in the sefting and solving of cognitive fasks with an mcreasing level of difficulty
throughout the tansidon of differamt cogmitive levels.The implementation of the
principls of visuzlization and modsling in edocation develops studants' comprahension
ghilities as a baszis for their dynamic cognitive activity.

Creativity and varizstion

This principls suzgests: 1) maxinnum orientztion to problam solving and creativity
tha course of the cognitive modeling; 1) wansfer of competence o new situations and
through new activities, as wall az in the aducationzl activity as a whole. Stodents ars
also supposed to: 1) acguire their own experience of constructing and =olving problams
and tasks; I) form an ability to develop variants and to choose the optimal option
according to given criteria.

Situstional constructivist
principls

The actions underkying cognitive modeling m education are raalized on the basis of
structared content. Thiz activity only makes sanse if it leads to the acquoisition snd
conzalidation of new knowledge on the bazis of the independant design, reconstruction,
tramsposition and modification of students” earlier knowledge and skills. This reguires
tha creating of conditions for mastering new knowledze bazed on the activation of
previous knowledge concerning models and modeling and for the boilding of =kills in
tha course of deciphering the new cognitive situation Part of these conditions is to
ensure the dynamics of the context: of situations o that new knowledge is applied m a
new maemedm, differsnt from the originzl ome, which leads to the activation of
reflection aa cognitive modeling i aducation 2z a method uzed in different situations.
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4. CONDITIONS FOR THE
DEVELOPMENT OF
TRANSVERSAL COMPETENCES

The development of students’
transversal competences is directly related to
the use of the cognitive abilities for learning
and interpreting knowledge developed to
the level of skills. This process requires
conditions for providing the problem orien-
tation, autonomy and creativity in its course.
Continuous transitions from the concrete to the
abstract and the abstract to the new concrete
are realized in training. The acquisition of a
knowledge system for the specific and the
general is a cognitive process, characterized
by the continuous design of models, through
which students encode, recode and decode in-
formation in the course of the incessant transi-
tion from the concrete to the abstract and vice
versa. This necessitates the deliberate applica-
tion of logical methods - analysis, synthesis,
induction, deduction in combination with the
model method as one of the conditions for the
development of transversal competences.

The cognitive activity in education is
based on the means and resources of a cer-
tain subject matter, which should be chosen
to provide the ,,decomposition®, i.e. the un-
folding of thought processes in the solution of
educational cognitive tasks and problems. The
cognitive tasks are central to the development
of the skills underlying transversal compe-
tences. That is why the learning process itself
is interpreted as a process of solving cognitive
tasks. This layout is also the basis of the model
of constructivist situational training, as a se-
quence of learning situations, based on the so-
lution of educational cognitive tasks, followed
by tasks of higher difficulty. This requires the
development of a system of cognitive educa-
tional tasks for the formation and development
of relevant transversal competences. Thus, the
following groups of tasks have been designed
for the development of the competence for
cognitive modeling in education: 1) modeling
tasks; 2) tasks for recoding information from
one type of model to another; 3) classification
tasks for modeling defining relations; 4) tasks
for comparison and modeling of abstractions;
5) generalization tasks for modeling gunus-
species relations; 6) evaluation tasks and tasks
for modeling causal relations (Tsankov, 2012:
331-332).

On this basis, the next condition, related
to the need to create cognitive situations, en-
abling the development of transversal com-

petences, can be derived. This poses a new
requirement related to the structuring of the
cognitive information in such a way as to con-
tribute to the establishment of meaning in the
acquisition of the educational content.

When analyzing the conditions for the
development of transversal competences,
account should be taken of the peculiarities
of the constructivist concept of the role of the
environment. Learning tasks have contextual
meaning, i.e, they relate to real problems.
The learning environment should present the
natural complexity of reality so as to create
a condition for assessing the effectiveness
and necessity of cognitive activities. All this
requires the observance of conditions typical
for constructivism and summarized by L.
Ivanov (Ivanov, 2004: 155) as follows:

students should be encouraged to
ask questions, make hypotheses and
check their correctness;

* students’ ideas and experience
should be challenged to induce an
inner cognitive conflict or hesitation;

+ students‘ mistakes should be seen as
positive opportunities for provoking
thinking and understanding;

* the environment should provide suf-
ficient opportunities for dialogue,
activity and reflection.

This means that the teacher has to:

* engage the students in acquiring
experience which contradicts their
prior concepts and knowledge;

» allow for students’ answers, initia-
tives and interests to determine the
course of the class;

* encourage questions, reasoning and
discussion;

s use cognitive terminology of the
type “classify”, “analyze”, “design”
when setting tasks;

» stimulate and accept students’ au-
tonomy and initiative without losing
control of the situation;

* use raw data and primary sources,
along with the didactic (interactive,
adapted) materials;

+ stimulate the use of alternative
sources of information;

* encourage students to look for a
cause-and-effect explanation of situ-
ations and to predict their outcome;

+ stimulate self-analysis, argumenta-
tion and development (change) of
opinions and ideas;

+ stimulate learning outside the class-
room and the school and help stu-
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dents identify with the problems
they solve (Ivanov, 2004: 156).

The above analysis gives grounds
for the conditions for the development of
transversal competences and the requirements
for the relevant environment to be con-
sidered synergistically as an integration
between the material (means of learning),
the socio-psychological (socio-psychological
climate, comfort, creativity and teamwork),
the psychological (interests, Incentives,
readiness for action and preparedness) and the
pedagogical (effectiveness, adaptability and
performance) conditions in the context of the
activity.

Learning, like any human activity, is
a complex system whose structure includes
interconnected elements that reflect its
genesis and development potential. The
structure of the cognitive activity includes
as its elements needs, motives, goals, tasks,
actions, operations, situations and conditions.
This approach to the problem of developing
transversal competences is inseparably con-
nected to the realization of the main stages of
the overall process.

5. APROJECT FOR THE
DEVELOPMENT OF
TRANSVERSAL COMPETENCES
(ON THE EXAMPLE OF THE
COMPETENCE FOR COGNITIVE
MODELING IN EDUCATION)

Building on the conclusion made for
competence as a construct and modeling as
a cognitive activity, the competence for cog-
nitive modeling in education should be seen
as an integral personality quality, including
a system of knowledge, skills (integrated in
specific contexts - competencies), and rela-
tionships.

Its formation as a predominantly moti-
vated, transversal (portable), strategic rather
than functional quality of the personality, the
competence for cognitive modeling in educa-
tion should include:

in a meaningful aspect - knowledge
about:

models and modeling;

modeling of genus-species relations;
modeling of causal relations;
modeling of dependencies and ab-
stractions;

* modeling in experiments;
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* modeling processes and phenomena
from objective reality in order to ex-
plain them;

in_an active aspect — skills for:

* investigating objects and revealing
their essential features;

* systematizing and summarizing es-
sential information for the object un-
der investigation in a mental, verbal,
visual or other form;

* design of models;

» selection of models (selection of the
most appropriate model for the situ-
ation);

+ practical and/or theoretical verifica-
tion of models;

* coding, decoding and recoding in-
formation in and through models;

» transfer of knowledge obtained for
the model to knowledge of the sub-
ject being studied.

in a personal aspect - the attitude of

pupils to cognitive modeling in education:
* asan activity;

* interms of the results of that activity;
* as a strategy for effective learning
(Tsankov, 2013: 33).

In this case knowledge is a ,,collection
of information* on models and modeling, as
well as the possibilities for their application
in education; skills are ,,integrative qualities
of the personality, acting as a coordinated
and integrated series of actions, operations
and procedures for achieving certain goals,
solving problems and problems* (Radev,
2005: 160), directly related to the realization
of the modeling and the utilization of different
types of models; the attitude is the students’
opinions on the activity and its results, based
on the motivation for achievement and interest
as the main components of the proclivity for a
certain behavior.

Hence, we
competence for

should consider the
cognitive modeling in
education as a system of knowledge,
skills (competencies or knowledge and
skills integrated in a specific context) and
relations. When we talk about knowledge,
we need to keep in mind not only factual
knowledge - the main thing students need
to know about modeling and modeling, but
also conceptual knowledge (the relationship
between knowledge, systematized as
elements of larger structures allowing them to
function together), as well as procedural and
metacognitive knowledge. What procedural
knowledge includes is the ways to use
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cognitive modeling, as well as the criteria for
using skills, algorithms, methods, techniques
and procedures. Metacognitive knowledge is
related to knowledge in general, as well as to
the actual knowledge of the particular student.
Itis knowledge ofthe cognitive tasks, including
contextual and conditional knowledge, used
in various cognitive situations for modeling
which facilitate the reflection of one‘s own
cognitive abilities for modeling. Importantly,
what students can master is knowledge related
to the modeling patterns that are used in the
planning and realization of the cognitive task.
And when this knowledge becomes an up-to-
date modeling process whose subjects are the
students themselves, then we can speak about
skills. Both knowledge of modeling and mod-
els, as well as the skills underlying the compe-
tence for cognitive modeling and its practical
expression, require systematic and purposeful
learning and action, because without knowl-
edge skills cannot be developed.

This requires that, within the framework
of the technology for the development of
competence forcognitivemodeling, knowledge
should not be mastered by pupils as an end in
itself but as a component of a unified process
which realizes the link between knowledge
of models and modeling, the development of
modeling skills, and the formation of student
attitudes towards the activity and its outcomes.
On the example of the project for the develop-
ment of the competence for cognitive model-
ing as a transversal one (Tsankov, 2010: 34), it
1s appropriate to seek opportunities to justify
basic methodological approaches (Merdzha-
nova, 2014: 12) as portable and relevant for
all educational methods, because the results of
their application in education, namely trans-
versal competences, are crucial for personality
development.

The above analysis of the essence of
students’ transversal competences takes into
account complex integral personality qualities
structured through and interrelated with the
goal and result orientation of teaching (and,
in a wider context, of education), which es-
tablishes conditions for their development as a
prerequisite for the improvement of students’
cognitive activity and autonomy and for the
enhancement of other key competences.

Since competence, as a complex and
significant personal construct, influences
the overall development and manifestation
of the personality, a systemic and holistic
approach is needed to develop it. This requires
that the transversal competences should be
structured and operationalized as a system

of competencies that integrate knowledge
and skills applicable to a context that over-
rides separate school subjects and empha-
sizes students’attitude to the activity and
its results. In this sense, the integrity of the
learning process, with its suitable and relevant
content, procedural aspect (forms, methods,
approaches and means) and motivational side
(opportunities for motivation and stimulation
of interest), allows for the development of
transversal competences to their full degree.

This can serve as a foundation for a
search for basic methodological approaches to
the formation and development of transversal
competences on the example of the proposed
logical matrix by Y. Merdzhenova - Table 2
(Merdzhanova, 2014: 14).

Table 2. Logical matrix of basic
methodological approaches for transversal
competences

Global cultural Pedagogical Personality
idea concept competence
Belonging to the Gencalogscal Genealogical
approach to
genus competence
man
Axiological Axiological
Human values approach to -
competence
man
S : {:‘11111;;15‘;1:;@ Multi-sensory
el e P competence
man
Interdisciplinary
. Interdisciplinary
Interculturalism Appenachitg Py
human competence
knowledge
Hologramic/Three- Approach of the :
: - : p t1
dimensional dynamic e
. G 3 competence
existence modeling
Differentiati d Expert
LHereniiation an Expert approach e
specialization competence
Regional and
i 1storl Integratin
Globalization historical gratins
approach to competence
man

This requires that modern research in
the field of education seek opportunities to: 1)
develop a conceptualized and operationalized
transversal model that allows to distinguish
and identify the core competencies
(knowledge and skills integrated into specific
contexts) whose systematic and purposeful
development should be subject to approbation
and verification; 2) design a project and di-
dactic invariant technology for the formation
of transversal competence in the education
of students at all degrees and stages that will
be approbated and applied extensively in the
training on different subjects in order to prove
its applicability and portability through differ-
ent activities and ages.
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It is expedient to systematise and speci-
fy the opportunities for the formation and de-
velopment of transversal competences within
the curriculum of all subjects as well as the
expected results at the level of the educational
documentation. The systematic and goal-ori-
ented implementation of basic methodologi-
cal approaches and technologies for the de-
velopment of transversal competences is also
related to the observance of specific didactic
principles and conditions in order to ensure
the necessary efficiency. This necessitates the
special training and qualification of teachers.

All of this is a basis for expanding the
research curriculum with regard to: 1) the re-
lation curriculum - transversal competences
because it is interesting how they integrate into
curricula due to their interdisciplinary status;
2) the design of the educational environment
in modern schools; 3) the expectations from
students and teachers; 4) the transformation of
the professional training of modern teachers;
5) the ways to form the professional profile of
the teacher as an expert, consultant, mediator
and moderator in the course of the formation
and development of students’ transversal
competences.
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Cognitive science is a network of interrelated scientific disciplines
engaged in researching human cognition and its brain mechanisms. The birth
of cognitive science has been the result of numerous integrated processes.
Cognitive science is made up of experimental psychology cognition, phi-
losophy consciousness, neuroscience, cognitive anthropology, linguistics,
computer science and artificial intelligence. In recent years, a number of other
research areas have been added to the body of cognitive science. Among
researchers there have been discussions about whether cognitive science is
a separate research area or it consists of a series of specialized areas. In fact,
the point at issue is whether cognitive science is still a multidisciplinary
project or already an interdisciplinary one. P. Thagard believes that cognitive
science has reached the level of interdisciplinarity and explains the advances
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the metaphor of “trading zone” . been created; a large number of joint research projects supported by govern-
ments and business; integrated use of scientific methods and fundamental
ideas. D. Sperber and J. Miller prefer to talk not about a unified cognitive
science but cognitive sciences, i.c., the commonwealth of sciences working
together on the study of a single object - human cognition, however, the
extent of their interactive communication is still small. Thus, we should
speak about multidisciplinarity rather than genuine interdisciplinarity of
the joint research of separate sciences.
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1. INTRODUCTION

research in the field of artificial intelligence,
the role of language in cognition, problems of
understanding and interpreting different kinds
of texts, the role of evolutionary mechanisms
in thinking, the specificity of particular types

Cognitive science is a network of in-
terrelated scientific disciplines engaged in
research on human cognition and its brain

mechanisms. The subject of cognitive science
is various aspects of human cognition and
thinking, which, because of its complexity and
multidimensional scope, cannot be studied
within a single discipline: the laws of percep-
tion, mechanisms of processing, storage and
reproduction of information, their connection
with the human brain and the possibility of re-
alizing information processing in other media;
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and styles of thinking.

Questions of cognitive science are
themes of the conceptual organizations of
human thinking. Do all members of human-
ity share the same conceptual systems? Is
their age, abilities, experience, language, na-
tional culture and environment different? The
achievements of the sciences dealing with
cognition and thinking show the existence of
different points of view on these issues and,
accordingly, necessitate a comprehensive
study of the phenomenon of cognition.

It can be argued that cognitive science
has not just become one of the newest trends,
but an independent field of theoretical knowl-
edge and practices giving rise to new original
ideas and approaches.
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2. WORLD CENTERS OF
COGNITIVE SCIENCE

Today, a rapidly developing community
of cognitive scientists has been working, spe-
cialized journals are issued, labs are open and
cognitive programs are available in more than
80 universities of the world, most of which
are based in American universities (Berkeley,
San Diego, Massachusetts, Harvard, Arizona,
etc.), but the number of European and Asian
programs have also been increasing steadily
(Cambridge, Oxford, Tokyo, Singapore, So-
fia, etc.).

In Russia, such studies are underway in
several centers in Moscow, St. Petersburg and
other regions: Kurchatov, the Institute of psy-
chology RAS, Institute of human brain RAS,
Institute of Linguistics RAS, Moscow State
University named after M. V. Lomonosov,
Moscow State Linguistic University, labora-
tory under the direction of T. V. Chernigovska-
ya, St. Petersburg State University, Center for
cognitive programs and technologies of the
RSUH. Among the regional centres Tambov
State University named after G. R. Derzhavin
should be particularly mentioned, laboratory
of cognitive sciences at the Institute of Infor-
mation technoligies of Kazan state University,
cognitive center in Irkutsk, the centers for
cognitive studies in Kaliningrad, Yekaterin-
burg, Pyatigorsk, Voronezh, Barnaul, Tyumen
and others.

3. THE BIRTH AND STAGES OF
DEVELOPMENT OF COGNITIVE
SCIENCE

The birth of cognitive science was the
result of many interrelated processes: histori-
cal, political, economic and scientific itself.
Scientific assumptions are considered to be
the advances in understanding the nature of
cognitive processes: the creation of computa-
tional models of mind in mathematical studies
(A. Turing, C. Shannon), modelling the mind
in the works of neurophysiologists, based on
the principles of cognitive processing of infor-
mation in neural networks (W. McCulloch, W.
Pitts, K. Lashley); the achievements of cyber-
netics, which developed the information theo-
ry and the computer model for understanding
computing systems (N. Wiener); the develop-
ment of discursive psychology and narratol-
ogy (J. Bruner, J. Brockmeier and R. Harre),
and others.

Early formation of the cognitive para-
digm applies to the 50-60s of the XX century.
Some authors even mention the exact date of
the emergence of the cognitive sciences — 11
September 1956. On that day Massachusetts
institute of technology held a symposium on
informatics, which heard three reports defin-
ing cognitive science a field of interdisciplin-
ary research: the report on a cell model of hu-
man memory by an experimental psychologist
G. Miller . The report made by the represen-
tatives of the computer science A. A. Newell
and H. Simon which was the first to announce
the computer metaphor of the brain has be-
come a basic theoretical concept in cognitive
sciences. And the report of N. Chomsky, who
formulated his research program, which was
to explain the human ability to master a lan-
guage.

G. Miller, noting the epochal events, oc-
curred on this forum, remembers: “I left the
symposium with a firm conviction, more in-
tuitive than rational, that experimental human
psychology, theoretical linguistics and com-
puter modelling of cognitive processes is part
of an even larger whole, and in the future we
will see consistent development and coordina-
tion of their joint work. I had been heading
for cognitive science for twenty years before I
learned its name” (Falkman, 2014, p.21).

Cognitive science of the first generation
relied on the “computer” metaphor of the mind
which meant that the mind was considered in
a similar way to computing devices and pri-
marily to a computer. The upmost idea was
that human consciousness worked the same
way as a computer program. The foundations
for the development of computational models
of the mind were laid by mathematicians A.
Turing, C. Shannon, neurophysiologists W.
McCulloch, W. Pitts, and K. Lashley.

The second stage in the development of
cognitive sciences began in the 70s with the
work of cognitive psychologists: J. Brunner,
U. Neisser, G. Lakoff, M. Johnson, and others.
The essence of the “second cognitive revolu-
tion” was to return science to a person after “a
long cold winter of objectivism” (Bruner, J.
S., 1990, p. 1).

In his works G. Lakoff insists on the im-
portance of the bodily organization of a man
in the processes of thinking organization. Hu-
man thought is determined by the nature of the
organism, ensuring its (thought) functioning,
and all those factors that contribute to the ac-
cumulation, interpretation and relevant expe-
rience. Such factors are considered by G. La-
koff as genetic inheritance, the environment
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and the way of his existence in it: “Human
reason is not an instantiation of transcendental
reason; it grows out of the nature of the organ-
ism and all that contributes to its individual
and collective experience: its genetic inheri-
tance, the nature of the environment it lives in,
the way it functions in that environment, the
nature of its social functioning, and the like.”
(Lakoft, 2008, p. 6).

In cognitive science, the assertion gath-
ering the majority support says that it is impos-
sible to understand the human mind, cognitive
functions of the human intellect if the mind is
abstracted from the body, its physicality, due
to the evolutionary abilities of perceiving the
world through sense organs (eyes, ears, nose,
tongue, hands), from the organism involved in
a certain situation, ecological environment.

Thus, the main vector in the develop-
ment of cognitive science of the second gen-
eration is its turn from the abstract “systems
of information processing” back to the person,
as a creature endowed with a physical body,
emotional and volitional sphere, belonging to
the society and interacting with people.

At the present stage of cognitive science
development which is called the neural net-
work or connectionism determination of con-
sciousness and cognition is associated with a
regulatory part of the culture in the work of
consciousness and human cognition. The cog-
nitive system is seen as a triangle with two
equal sides whose vertices are the brain, the
body and the external environment (culture).
A supporter of this approach to understanding
consciousness is D. Dennett, characterizing
consciousness as a complex phenomenon that
cannot be reduced to anatomy or neurophysi-
ology of the brain, but which is formed at the
junction created “shimmering” of natural and
cultural. “Human consciousness is to a very
large extent is a product of not only natural se-
lection but also cultural evolution.” (Dennett,
D. C., 1991:2, p. 202).

Using the idea of cultural genes, bor-
rowed from books by R. Dawkins “The Selfish
Gene”, D. Dennett talks about equal determin-
ism of consciousness nature and culture. If the
vectors of genes are organisms, the carriers of
a cultural code are pictures, books, sayings,
various inventions.

4. NEW PROMISING RESEARCH
DIRECTIONS

Thus, the concept of “cognitive science”
is not limited to the study of cognition in the

Vol. 5, No. 2, 2017.

classical epistemological sense. Most of cog-
nitive science studies are applied in nature,
there are new promising research directions.
For example, among the psychological sci-
ences they are: cognitive psychology of emo-
tions, studying the relationship of cognition
and emotion; social cognitive science, which
studies all aspects of knowledge of an indi-
vidual that is part of the community. There
are cognitive psychophysiology and cognitive
neuroscience.

Recently, there has been a number of
new areas, amounting to a substantial body of
cognitive science, having access into practice:
cognitive aesthetics and neuroaesthetics, cog-
nitive genetics, cognitive poetics, neuroethol-
ogy, cognitive economics and neuroeconom-
ics. For example, the focus of the study of
cognitive neuroeconomics is the problems of
the influence of brain processes on consum-
er behavior. Developments carried out under
these research projects can help to answer the
questions about how to create conditions for
promoting this or that consumer choice, which
design to choose for a particular product, etc.

The newest and a very popular area of
research — “necromage”- is a research direc-
tion at the crossroads the psychology of atten-
tion, neuroscience and the practice of profes-
sional illusionists. This direction deals with
the study of limits and errors of human per-
ception, studying not only circus tricks and
activities of professional pickpockets, but also
road accidents, wrong medical diagnosis and
many other professional and consumer errors.
Research programs are also implemented by
cognitive jurisprudence, dealing with detect-
ing the interaction between the brain process-
es and offending behavior.

Finally, “cultural neuroscience” is
booming; the area deals with the study of the
structural and functional brain plasticity in
the development of various forms of cultural
practices (for example, literacy, numeracy,
occupations, sports, etc.), on the one hand,
and the study of brain and genetic correlates
of stylistic peculiarities of the knowledge of
the representatives of different cultures, on the
other hand.

S. DISCUSSION

Despite all the achievements of cogni-
tive scientists, among researchers, there have
been discussions about whether the cognitive
science is a separate research area or consists
of'a number of specialized areas in which each

WWW.ijcrsee.com

147


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Vol. 5, No. 2, 2017.

science retains its autonomy. In fact, the mat-
ter is whether the cognitive science is a mul-
tidisciplinary or already an interdisciplinary
one.

Since the 1980s, cognitive science has
been considered as the developed interdisci-
plinary education. However, what is the de-
gree of interdisciplinarity? What are the real
relationships between the separate cognitive
disciplines and how to compare their contribu-
tion to overall cognitive thing? Has the dream
of the founders of cognitive science fulfilled
concerning its real interdisciplinarity?

In order to understand the severity of
the debate unfolded on the status of cognitive
science, it is necessary to reveal the essence
of the concept «interdisciplinarity» and «mul-
tidisciplinary». Interdisciplinarity is used in
cases when different disciplines interact with
each other to form a new discipline (thus, for
example, biochemistry or biophysics were
formed), or when theoretal concepts or re-
search technologies of one disciplinary field
penetrate into the other, being used there for
resolving disciplinary issues.

Multidisciplinary can be considered as
a study, when any object (such as thinking)
is studied simultaneously from different per-
spectives by several independent scientific
disciplines. Each discipline uses its own meth-
odology, theoretical assumptions, contributes
to the “common fund” of knowledge about an
object. Interdisciplinarity involves rather co-
operation in various areas of knowledge, using
general concepts than overall research field.

Paul Thagard, the Director of the pro-
gram in cognitive science at Waterloo Univer-
sity (Canada), believes that cognitive science
has reached the level of interdisciplinarity,
and explains the success in this area through
the metaphor of “trading zones” borrowed
from anthropology. P. Thagard has developed
a success formula of cognitive science. Suc-
cess elements of cognitive science are: the
fruitful unification of scientific interests of the
founders of cognitive science, who wanted to
overcome the barriers of disciplinarity; the
organizational structure of the scientific com-
munity — universities, with their departments,
centers, and programs where special interdis-
ciplinary intellectual environment is created;
a large number of joint research projects, sup-
ported by the governments and businesses; the
integrated use of scientific methods; the fun-
damental ideas adopted by the representatives
of different sciences: the notion of represen-
tation, computation and brain-like computing
device.

D. Sperber, G. Miller prefer to talk not
about a unified cognitive science but cognitive
sciences, i.e., the commonwealth of sciences
working together to study one object — the hu-
man cognition, herewith, the degree of their
interaction is still small. On the basis of their
research conducted there is a conclusion that
the dominant position in the cognitive science
is occupied by two out of the six disciplines
- psychology and computer science, the oth-
ers make a very modest contribution to the
development of cognitive science as a whole.
To make breakthrough achievements possible
among other things specialists must have an
idea what their team members deal with.

Thus, we should speak more about
multidisciplinary nature, than about the true
interdisciplinarity of their joint research. D.
Sperber, in this regard, proposed the term
“cosmetic interdisciplinarity”, denoting by
this term those projects that are multidisci-
plinary in nature.

Back in the mid 80-s of the last century
H. Gardner wrote: “currently the representa-
tives of the cognitive science come into this
area of research from a number of special-
ized areas, namely: philosophy, psychology,
artificial intelligence, linguistics, anthropol-
ogy, or neuroscience. But I hope that one day
the boundaries between these areas would be
weakened and can be completely erased, and
there will be a single unified cognitive sci-
ence” (Federova, 2014, p. 28).

And finally, again to demonstrate the
difficulty of interdisciplinary cooperation, it
should bring the ten stages on the path to sci-
entists’ approval by Swedish zoologist D. So-
lander (Federova, 2014, p. 26-27), who with a
humorous undertone talks about this problem.
At the first stage, which D. Solander calls “ev-
eryone sings the old songs” the representatives
of different sciences deal exclusively with
their problems, looking down on colleagues
from other areas. At the second stage, called
“everyone on the other side is an idiot” scien-
tists from different disciplines are beginning
to glance at each other, while noticing noth-
ing but flaws and, as a result, many interdis-
ciplinary projects at this stage end. If, never-
theless, future colleagues manage to reach the
third stage — “retreating into abstractions”, it is
easier to agree on abstract issues, but as soon
as they move on to specific issues — business
comes to a standstill. At the fourth stage — “the
definition sickness” they realize the problem
of necessity to develop a language for interdis-
ciplinary collaboration, they create a kind of
jargon, incomprehensible to others. The fifth
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stage, “jumping into tussocks” is the begin- Lakoff,G.(2008). Women,fire,anddangerousthings. Uni-
ning of fruitful discussions on selected topics, versity of Chicago press. https://goo.gl/jYnDbZ
but it is reminiscent of “jumping over bumps”

when the overall picture cannot be created. At

the sixth stage, called “the glass bead game”,

the intellectuals come to an agreement through

overcoming difficulties and trade-offs. The

seventh stage — “the great failure” — a failure,

a stage of disappointment, a sense of the futil-

ity of further cooperation.

Most projects end at this stage. How-
ever, at the eighth stage — “what happens to
me?”, when it would seem that cooperation
has not happened and interdisciplinary proj-
ect has failed, there comes an understanding
that not everything is so bad and pessimistic
estimations are exaggerated. At the penulti-
mate ninth stage, which is called “getting to
know the enemy”, scientists are not only inter-
ested in the specific areas of a related science,
but show interest in the depth of its spheres:
structure, methodology, tasks. The tenth stage
— “the real beginning” is the beginning of a
real process of interaction among scientists of
different disciplines, the beginning of a real
interdisciplinary integration.

6. CONCLUSION

Thus, having developed in front of us,
cognitive science is an isolated situation of in-
terdisciplinary interaction of sciences, within
which scientific approaches, theories, models
and empirical material freely circulate without
strict linking to relevant sectors of a science,
whereby it is possible to achieve integrated,
holistic knowledge, provide a systematic anal-
ysis of problems, an effective way in the prac-
tical field and a rich communicative environ-
ment for scientists and researchers.

Conflict of interests
The author declare no conflict of interest.

REFERENCES

Bruner, J. (1990). Acts of Meaning. Cambridge,
MA. Harvard University Press. Devel-
opmental  Psychology, 13(4), 377-388.

Dennett, D. C. (1991). Consciousness Explained (Bos-
ton, Toronto and London: Little, Brown and
Company). Dennett, Daniel C.(1994): Philoso-
phie des menschlichen BewufStseins [iibers. v.
Franz M. Wuketits].

Falikman, M. (2014). Cognitive science: background
and prospects, Journal Logos, 1(97), 1-18.

Fedorova, O. (2014). A and B were sitting on
the tube, or Interdisciplinarity of cogni-
tive research, Journal Logos, 1(97), 19-34.

WWW.ijcrsee.com
149


www.ijcrsee.com
https://goo.gl/jYnDbZ

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education
Vol. 5, No. 2, 2017.

WWWw.ijcrsee.com
150


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

AUTHOR GUIDELINES

The journal publishes papers written by the members of the Association.
Annual membership fees:

- For residents (members of the Republic of Serbia) in the amount of 6.000,00 RSD
- For non-residents (members outside the Republic of Serbia) in the amount of 50 euros.

The journal do not charge authors an article processing charge (APC).

Types of contributions
Original Research, Review Articles, Studies and articles, Book Reviews, Case Studies
and Monographic studies.

BEFORE YOU BEGIN

Authorship of the Paper

Authorship should be limited to those who have made a significant contribution to the
conception, design, execution, or interpretation of the reported study. All those who have made
significant contributions should be listed as co-authors. Where there are others who have par-
ticipated in certain substantive aspects of the research project, they should be acknowledged or
listed as contributors. The corresponding author should ensure that all appropriate co-authors
and no inappropriate co-authors are included on the paper and that all co-authors have seen and
approved the final version of the paper and have agreed to its submission for publication.

Authors of work

The author of the paper should be the person who made the greatest contribution to the
creation of the work. All those who contributed to the making of the work should be listed in
the paper and as co-authors. If there are other contributors who took part in the preparation of
making the same work should be listed or admitted as associates.

Before accepting a final version of the paper for publication is necessary that the author
and all co-authors approved the final version.

Changes in authorship

Privacy change in authorship relates to the addition, deletion, or rearrangement of author
names in accepted version of the paper. An amendment to the data on the authors or co-authors
is not possible after acceptance and publication in the online version.

If there is a need to amend the information on the authors, it is necessary to state the
following:

1. The reason for the addition or deletion of author,

2. A written confirmation (send it scanned by e-mail) where all the authors agree that the
notified operation is a named person is added or removed from the list of authors.

3. The editor will notify the author that needs to be added or removed from the list and
will ask for his consent.

Requirements that are not sent by the respective author (corresponding author) will not
be considered.

Originality and plagiarism

Authors are required to submit original written article. If other work necessary to work
properly quote according to the instructions on the citation of work. If you use ideas of other
authors require their written consent and using the same.

Plagiarism in all its forms constitutes unethical behavior and will be severely punished,
and as such is unacceptable. The author or authors are required before reporting to work in the
journal checking their work through some of the programs for testing against plagiarism. The
Editorial Board reserves the right to verify each work through the test of plagiarism and if the
same occurs to notify the author.

WWwWw.ijcrsee.com
151


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Disclosure and conflicts of interest

Disclosure and conflicts of interest can be multiple. If the author or institution where the
author has a financial assistance in project design or research is needed to adequately cover
letter to inform the editorial and the public. Publication in journal person or institution that is
financially supported by the making of the work or project is the best way to protect against
conflicts of interest.

At the end of the text, under a subheading *’ Conflicts of interest *’, all authors must
disclose any actual or potential conflict of interest including any financial (direct of indirect),
personal or other relationships with other people or organizations within three years from the
commencement of any work.

Fundamental errors in published work

If the author detects an error in the published paper is obliged to instantly inform journal
editors or publishers and that as soon as possible the same document. The author shall, in the
event of an error, to cooperate with the editorial board to remove the same.

Copyright Notice

The Author(s) warrant that their manuscript is their original work that has not been pub-
lished before; that it is not under consideration for publication elsewhere; and that its publica-
tion has been approved by all co-authors, if any, as well as tacitly or explicitly by the respon-
sible authorities at the institution where the work was carried out. The Author(s) affirm that the
article contains no unfounded or unlawful statements and does not violate the rights of others. If
copyrighted works are included, the Author(s) bear responsibility to obtain written permission
from the copyright owners. The Corresponding author, as the signing author, warrants that he/
she has full power to make this grant on behalf of the Author(s).

By signing this agreement, the Corresponding author grants to the Publisher the follow-
ing rights to the Manuscript, including any supplemental material, and any parts, extracts or
elements thereof:

+ the right to reproduce and distribute the Manuscript in printed form, including
print-on-demand,

 the right to produce prepublications, reprints, and special editions of the Manuscript;

+ the right to translate the Manuscript into other languages;

+ theright to reproduce the Manuscript using photomechanical or similar means includ-
ing, but not limited to photocopy, and the right to distribute these reproductions;

* the right to reproduce and distribute the Manuscript electronically or optically on any
and all data carriers or storage media — especially in machine readable/digitalized
form on data carriers such as hard drive, CD-Rom, DVD, Blu-ray Disc (BD), Mini-
Disk, data tape — and the right to reproduce and distribute the Article via these data
carriers;

+ the right to store the Manuscript in databases, including online databases, and the
right of transmission of the Manuscript in all technical systems and modes;

 the right to make the Manuscript available to the public or to closed user groups on
individual demand, for use on monitors or other readers (including e-books), and in
printable form for the user, either via the internet, other online services, or via internal
or external networks.

Articles published in the Journal are Open-Access articles distributed under a Creative

Commons Attribution-ShareAlike 4.0 International License.

The Journal allows Author(s) to deposit Author’s Post-print (accepted version) and Pub-
lisher’s version/PDF in an institutional repository and non-commercial subject-based reposi-
tories, such as PubMed Central, Europe PMC, arXiv and other repositories, or to publish it on
Author’s personal website and departmental website (including social networking sites, such
as ResearchGate, Academia.edu, etc.), at any time after publication. Publisher copyright and
source must be acknowledged and a link must be made to the article’s DOI.

WWwWw.ijcrsee.com
152


www.ijcrsee.com
Academia.edu

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Upon receiving the proofs, the Author(s) agree to promptly check the proofs carefully,
correct any typographical errors, and authorize the publication of the corrected proofs.

The Corresponding author agrees to inform his/her co-authors, of any of the above
terms.

The journal allows readers to read, download, copy, distribute, print, search, or link to the
full texts of its articles and allow readers to use them for any other lawful purpose.

Copyright Agreement

For open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution (CC-BY)

Lets others distribute and copy the article, create extracts, abstracts, and other revised
versions, adaptations or derivative works of or from an article (such as a translation), include
in a collective work (such as an anthology), text or data mine the article, even for commercial
purposes, as long as they credit the author(s), do not represent the author as endorsing their
adaptation of the article, and do not modify the article in such a way as to damage the author’s
honor or reputation.

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in
a collective work (such as an anthology), as long as they credit the author(s) and provided they
do not alter or modify the article.

Language (usage and editing services)

Please write in good English (American or British usage is accepted, but not a mixture of
these). For non-native English speakers, and perhaps even for some native English speakers, the
grammar, spelling, usage, and punctuation of the text are very important for an effective presen-
tation. Hence, manuscripts are expected to be written in a clear, cogent, and readily understand-
able by an international readership. To avoid unnecessary errors, you are strongly advised to use
the ‘spell-check’ and ‘grammar-check’ functions of your word processor.

Authors who feel their English language manuscript may require editing to eliminate
possible grammatical or spelling errors and to conform to correct scientific English may wish
to use the English Language Editing service available from EDANZ -

http://www.edanzediting.com/services/english_editing

Submission declaration and verification

Submit your article

Please submit your article via
http://ijjcrsee.com/index.php/ijcrsee/about/submissions#onlineSubmissions

NEW SUBMISSIONS

Manuscripts must submit only online, proceeds are totally online and you will be guided
stepwise through the creation and uploadmg of your files. Electronic submission reduces the
editorial processing and reviewing times and reduces the time of submission to publication.

You have to use IJCRSEE template to prepare your article and this version upload via

http://ijjcrsee.com/index.php/ijcrsee/about/submissions#onlineSubmissions

Formatting requirements

The prepared article should be formatted with [JCRSEE template. There are some param-
eters for authors.

If your article includes any Videos and/or other Supplementary material, this should be
included in your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Structure of Manuscripts

Title Page

The title page should include:

The name(s) of the author(s)

A concise and informative title

WWwWw.ijcrsee.com
153


www.ijcrsee.com
http://www.edanzediting.com/services/english_editing 
http://ijcrsee.com/index.php/ijcrsee/about/submissions#onlineSubmissions 
http://ijcrsee.com/index.php/ijcrsee/about/submissions

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

The affiliation(s) and address(es) of the author(s)

The e-mail address of the corresponding author.

Abstract

The abstract should contain a maximum of 250 words. The abstracts should avoid any
abbreviations and mathematical formulas.

Keywords should include 4-6 keywords.

Text Formatting

Manuscripts should be submitted in Word, A4, Times New Roman, 10-point for abstract
and keywords and 12-points for text.

A complete manuscript falls need to be maximum 8,000 words excluding references,
tables, and figures. Depending on the research and work purposes, the editor decides the accep-
tance of a larger number of pages.

For numerations of pages use the automatic page numbering function.

In the text for emphasis use italics.

The use of abbreviations should be avoided. If using the first Abbreviations should be
used throughout the text the same.

For headings use maximum three levels.

Footnotes should be avoided. If used, footnotes should only contain additional text (com-
ment), and not information about sources used.

Acknowledgments should be placed in a separate section before the reference list.

Introduction — State the objectives of the work and provide an adequate background,
avoiding a detailed literature survey or a summary of the results.

Materials and Methods — Provide sufficient detail to allow the work to be reproduced.
Methods already published should be indicated by a reference: only relevant modifications
should be described.

Results — Results should be clear and concise.

Discussions — This should explore the significance of the results of the work, not repeat
them. A combined Results and Discussion section is often appropriate. Avoid extensive cita-
tions and discussion of published literature.

Conclusions - The main conclusions of the study may be presented in a short Conclu-
sions section, which may stand alone or form a subsection of a Discussion or Results and Dis-
cussion section.

Appendices - If there is more than one appendix, they should be identified as A, B, etc.
Formulae and equations in appendices should be given separate numbering: Eq. (A.1), Eq.
(A.2), etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures: Table
A.1; Fig. A.1, etc.

Acknowledgments - Collate acknowledgments in a separate section at the end of the
article before the references and do not, therefore, include them on the title page, as a footnote
to the title or otherwise. List here those individuals who provided help during the research (e.g.,
providing language help, writing assistance or proofreading the article, etc.).

Reference Style— All manuscripts should be formatted using the American Psychological
Association (APA) citation style, which is used primarily in the social sciences. For additional
examples, consult the most recent edition of the Publication Manual of the American Psycho-
logical Association. You are referred to the Publication Manual of the American Psychological
Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville,
MD 20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

Use of DOI is highly encouraged.

CITING REFERENCES IN TEXT

Please ensure that every reference cited in the text is also present in the reference list (and
vice versa). Any references cited in the abstract must be given in full. Citation of a reference as
‘in press’ implies that the item has been accepted for publication.

« If an one author is sufficient to cite only the year, but not the page if you do not quote the
text directly, or do not mention the fact that needs to be linked to the page.

WWwWw.ijcrsee.com
154


www.ijcrsee.com
http://books.apa.org/books.cfm?id=4200067

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Busk (2014) compared reaction times ...
In a recent study of reaction times (Busk, 2014) ... (ibid, str.105).

When citing in plain text, the author’s name and year of release of work separated by
commas.

If we are in the plain text provide the name and year of the author, there is no need to give
the same information again in parentheses.

In 2012 Stosic compared reaction times ... (ibid, page 102).

* When a work has two authors, always indicate both names and year and between sur-
names of the authors specify the conjunction &.

Nightlinger and Littlewood (2003) demonstrated ...
As has been shown (Busk & Serlin, 1993) ...

* When in plain text quoting the names of three, four or five authors, first make sure to
include all the names, and text enough to write only the first and add ** and associates”.

First time: Yan, G., Tian, H., Bai, X. & Rayner, K. (2006). found ...

Second time: Yan, G.et al. (2006) found ... (ibid, p. 12)

* When a work has no author’s name, whether it’s because it is issued by the agency,
organization, or governmental institutions, rather than the names of authors mention the name
of the institution or organization that has signed the paper, and if a name is long, just so many
words or abbreviation as needed to locate the source in the list of references.

First time: (National Institute of Mental Health [NIMH], 1999) ...

Second time: (NIMH, 1999) ...

* When you do not have the names of institutions or authors, when the work is anony-
mous, then mention only the first few words of the title, and we quote them in parentheses under
the quotation marks in plain text in italics.

These result present (°° Study Finds, <> 2002) ...

The book College Bound Seniors (2003) ...

When work in the header nominated as anonymous, then it in the text under the anony-
mous quote and cite year, in English (Anonymous, 2011).

« If there are two references to the same author’s last name, then be sure to mention when
citing the initials to avoid unnecessary search in a list of references.

IJM Goldberg and Neff (1961) and ME Goldberg and Wurtz (1972) studied ...

« If the same author or the same authors cite two or more references, then in brackets do
not repeat names but just add a year for the next release.

Past research (Edeline & Weinberger, 1991, 1993) ...
Past research (Gogel, 1984, 1990) ...

WWwWw.ijcrsee.com
155


www.ijcrsee.com
G.et

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

* When the same author we have more work during one year, then these sources labeled
the letters of the alphabet a, b, ¢ and so on.

Several studies (Gogel, 1984, 1990a, 1990D) ...

* When several authors cite in the same bracket, or when we point to the consent of the
author, references detach semicolon and listed them in alphabetical order.

Several studies (Balda 1980, Kamil 1988, Pepperberg & Funk, 1990) ...

« If with some of the references cite a source that confirms what is specific to this refer-
ence, then the source listed below see also, but that goes with the source of reference, but not
alphabetically.

Several studies (Minor 2001; see also Adams, 1999; Storandt, 1997) ...

* When quoting hearsay, cite the author’s name and year of the original work, followed by
a semicolon and then cited code, then last name, year and foreign labor from which he quoted
original work.

The first definition of intrinsic motivation gave Decy (1975; see Suzi¢ 2005, p. 108) ...

* If we know the year of the first publication of the work, then it is to be connected age
translation by first listed year of first publication, a slash and then year translation.

(James, 1890/1983)

* For an Internet source that does not have a bookmarked Web page, use a pair of § and
paragraph number on the page where it was published.

(Myers, 2000, 9 5)

* Personal communication or publicly spoken words in a lecture to quote only in plain
text, but not in the list of references, but does mention the date of actual communication.

Decy (personal communication, April 18, 2001) ...

REFERENCES
» Form Guidance papers in the journal is as follows:

The author’s name [comma], initial / names [point], [open small brackets] year of pub-
lication [close little brackets] [point] title of the paper [point], the name of the magazine - in
italics [comma] the number or volume - in italics [comma ] page starting work [line] Page
completing work [point].

Dennis, TA, Cole, PM, Wiggins, CN, Cohen, LH & Zalewsky, M. (2009). The functional
organization of preschool-age children’s emotion expressions and actions in challenging situa-
tions. Emotion, 9, 520-530.

* Form quoting the works of authors of books is as follows:
The author’s name [comma], initial / names [point], [open small brackets] year of pub-

lication [close little brackets] [point] title deeds - in italics [point], the city (and state) [two
counts], the publisher [Point ].

WWwWw.ijcrsee.com
156


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Hirsch, Jr., E. D. (1996). The schools we need and why we do not have them. New York:
Doubleday.

* When you mention a paper published in a journal or as part of a book as a chapter, then
applies the following form:

The author’s name [comma], initial / names [point], [open small brackets] year of pub-
lication [close little brackets] [point] title of the paper [point], In Proceedings ... (note that the
work was published in a journal or book ...) The name of the publisher [open small brackets]
Issue. (Note that this is a publisher) [Close little brackets] [commal] title of the collection - in
italics [open small brackets] page starting work [line] Page completing work [point], the city
(and state) [two counts], publisher [point].

Barrett, KC, & Campos, JJ (1987). Perspectives on emotional development: II. A func-
tionalist approaches to emotions. In Osofsky JD (Ed.), Handbook of Infant Development (2nd
ed., Pp. 555-578). Oxford, England: Wiley.

* If seven or more authors, then we will list the names of the six authors, and the seventh
and the rest fall into the category of * and associates “’

Adam, JJ, Paas, F. Teeken, JC van Loon, EM, Van Boxtel, MPJ, Houx, PJ, et al. (1998).
Effects of age on performance and a finger-precuing task. Journal of Experimental Psychology:
Human Perception and Performance, 24, pp. 870-883.

Second and last author in a list of references are always stating afterward conjunctions &
English.

* In magazines published articles cite the following form:

the author’s name [comma], initial / names [point], [open small brackets] day, month
and year of publication [close little brackets] and the title [point], the name of the magazine or
newspaper - italics [comma], number of journals or Newspapers - italics [comma], page begin-
ning of the text [line] Page completing the text [point].

Henry, W. A, II1. (1990, April 9). Beyond the Melting Pot. Time, 135, 28-31.

* When we need to with the title of the article mention what kind of material it is then
enclosed in square brackets after the title of the paper is printed by it is a brochure, video record-
ing and the like.

Research and Training Center on Independent Living. (1993). Guidelines for reporting
and writing about people with disabilities (4th ed.) [Brochure]. Lawrence, KS: Author.

* The work of famous authors downloaded electronically applies the following form:

The author’s name [comma], initial / names [point], [open small brackets] year of pub-
lication [close little brackets] [point] title of the paper [point], an indication of what kind of
material is in square brackets, taken (note that work will take) the day, month and year, with
(internet address).

Schwarzer, R. (1989). Statistics software for meta-analysis [Computer software and
manual]. Retrieved March 23, 2001, http://www.yorku.ca/faculty/academic/schwarze/meta e.
htm

» When the list reference is made to the work that is being prepared for the press, after the
authors’ names, in parentheses, listed in the press in English.

Zuckerman, M. Kieffer, SC (in press). Race differences in faceism: Does facial promi-
nence imply dominance? Journal of Personality and Social Psychology.

WWwWw.ijcrsee.com
157


www.ijcrsee.com
http://www.yorku.ca/faculty/academic/schwarze/meta_e.htm
http://www.yorku.ca/faculty/academic/schwarze/meta_e.htm

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

* When the list of references cites a newspaper article without the author prints the name
of the article, then the time of publication, then the title and number - in italics, and at the end
of the page on which the article was published. If the title is long, we can shorten the optimum
number of words by taking the first few words.

The new health-care lexicon. (1983, August / September). Copy Editor, 4, 1-2.

« If within the journal as publisher publishes a special issue as a monograph, it is neces-
sary after heading indicate that it is a monograph.

Ganster, DC, Schaubroeck, J. Sime, WE, & Myers, BT (1991). The nomological validity
of the Type A personality among employed adults [Monograph]. Journal of Applied Psychol-
ogy, 76, 143-168.

* When an abstract or summary of the quote as the original source, after the title should
be in parentheses to indicate that it is abstract.

Woolf, NJ, Young, SL, Famselow, MS, & Butcher, LL (1991). Map-2 expression in cho-
linoceptive pyramidal cells of rodent cortex and hippocampus is altered by Pavlovian condi-
tioning [Abstract]. Society for Neuroscience Abstracts, 17, 480 harvesters.

» Titles that are not in English, and we want them to be published in the journal in Eng-
lish, listed in their native language, and then in the square brackets give the title translation into
English. In addition to the title, everything else remains the mother tongue.

Ising, M. (2000). Intensitdtsabhingigkeit evozierter Potenzial their EEG: Sindh impulsive
persons Augmenter stage Reducer? [Intensuty dependence and event related EEG potentials:
Are impulsive individuals augmenters or reducers?]. Zeitschrift fiir Différentiel und diagnost-
isch Psychology, 21, 208-217.

* In the list of literature translated work following a text that we have a year of the original
edition listed in parentheses at the end behind the publisher. When we quote in plain text, year
of first publication and translation writing along with a slash between (eg. Laplace, 1814/1951).

Laplace, P. S. (1951). A philosophical essay on probabilities (FW Troscott & FL Emory,
Trans.). New York: Dover. (Original work published 1814)

* When the list of references cites a paper published in the Proceedings of the translated,
italics will print the name of the collection at the end to add when it published the original.

Freud, S. (1961). The ego and the id. In J. Strachey (Ed. & Trans.), The standard edition
of the complete psychological works of Sigmund Freud (Vol. 19, pp. 3-66). London: Hogarth
Press. (Original work published 1923).

* When you cite articles published on the university or one of the official institutions,
universities, publishers listed as the first name of the university and then university.

Broadhurst, RG, & Maller, RA (1991). Sex offending and recidivism (Tech. Rep. No. 3).
Nedlands: University of Western Australia, Crime Research Center.

* When the list of sources cites a report of an organization or institution that has no author,
it is best to nominate as the author of this organization, which is also the publisher.

Employee Benefit Research Institute. (1992, February). Sources of health insurance and
characteristics of the uninsured (Issue Brief No. 123). Washington, DC: Author.

* When the work was published on the Internet as a photocopy, it should cite the original
source noting that this is the electronic version.

WWwWw.ijcrsee.com
158


www.ijcrsee.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

Vandenbos, G. Knapp, S., & Doe, J. (2001). The role of reference elements in the selec-
tion of resources by psychology undergraduates [Electronic version]. Journal of Bibliographic
Research, 5, 117-123.

* If you download from the Internet work that you believe is different from the original,
do not copy or no numbered pages, then at the end indicate the date of downloads and web
address.

Vandenbos, G. Knapp, S., & Doe, J. (2001). The role of reference elements in the selec-
tion of resources by psychology undergraduates [Electronic version]. Journal of Bibliographic
Research, 5, 117-123. Retrieved October 13, 2001, from http://jbr.org/articles.html

* When you download from the Internet a document which has no date or author, then the
document name takes the place of the author or the first place.

8th GVU’s WWW User Survey. (Od). Retrieved August 8, 2000, from http://www.
cc.gatech.edu/gvu/user_surveys/survey-1997-10/

* Material from the symposium or a scientific paper which was only exposed, but not pub-
lished, listed with the note on which the scientific or professional meeting is material exposed.
If the author has presented on the site, it is desirable to name and web page.

Cuter, LD, Frolich, B., & Hanrahan, P. (1997, January 16). Twohanded direct manipu-
lation on the responsive workbench. Paper presented at the 1997 Symposium on Interactive
3D Graphics. Abstract retrieved June 12, 2000, from http://www.graphics.standard.edu/papers/
twohanded/

» Computer software listed noting computer software. Name of the software we write
italics.

Miller, M. E. (1993). The Interactive Tester (Version 4.0) [Computer software]. Weast-
minster, CA: Psytek Sesvice.

» Data downloaded from the website of the government or other official organization
listed noting data file. The filename of the data listed in italics.

Department of Health and Human Services, National Center for Health Statistics.
(1991). National Health Provider Inventory: Home health agencies and hospices, 1991. [Data
file]. Available from the National Technical Information Service Web site, http://www.ntis.gov

Standards take according to Suzic, N. (2010). Pravila pisanja nau¢nog rada APA i drugi
standardi [Rules scientific APA work and other standards]. XBS Banja Luka.

Reference management software

The journal has a standard template — IJICRSEE template. To cite reference, it is the easi-
est way to use some management software like:

Mendeley (http://www.mendeley.com/features/reference-manager)

EndNote (http://www.endnote.com/support/enstyles.asp) and

Reference Manager (http://refman.com/support/rmstyles.asp).

Above management software have plug-ins to word processing where authors only need
to select the appropriate journal template when preparing their article and the list of references
and citations to these will be formatted according to the journal style as described in this Guide.
If you cannot find an available template, see the list of sample references and citations provided
in this Guide to help you format these according to the journal style.

WWwWw.ijcrsee.com
159


www.ijcrsee.com
http://jbr.org/articles.html
http://www.cc.gatech.edu/gvu/user_surveys/survey
http://www.cc.gatech.edu/gvu/user_surveys/survey
http://www.graphics.standard.edu/papers/twohanded
http://www.graphics.standard.edu/papers/twohanded
http://www.ntis.gov
http://www.mendeley.com/features/reference
http://www.endnote.com/support/enstyles.asp
http://refman.com/support/rmstyles.asp

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education

After acceptance

Online proof correction

Corresponding authors will receive an e-mail with a link to our online proofing system,
where have to make prof own article. The final version is created in PDF and authors have
to accept final version or to immediately report the error. We will do everything possible to
get your article published quickly and accurately. Please check carefully before replying, as
the inclusion of any subsequent corrections cannot be guaranteed. Proofreading is solely your
responsibility.

https://pubpeer.com/Check the comments on published and withdrawn works.

All the articles in this journal have been peer reviewed. Nonetheless, editors and organiz-
ers are not responsible for the content shown in this publication.

Submission Preparation Checklist

As part of the submission process, authors are required to check off their submission’s
compliance with all of the following items, and submissions may be returned to authors that do
not adhere to these guidelines.

The submission has not been previously published, nor is it before another journal for
consideration (or an explanation has been provided in Comments to the Editor).

The submission file is in OpenOffice, Microsoft Word, RTF, or WordPerfect document
file format.

Where available, URLs for the references have been provided.

The text is single-spaced; uses a 12-point font; employs italics, rather than underlining
(except with URL addresses); and all illustrations, figures, and tables are placed within the text
at the appropriate points, rather than at the end.

The text adheres to the stylistic and bibliographic requirements outlined in the Author
Guidelines, which is found in About the Journal.

If submitting to a peer-reviewed section of the journal, the instructions in Ensuring a
Blind Review have been followed.

Have checked paper for possible accidental plagiarism. Some plagiarism checker web-
sites includes: www.grammarly.com,www.plagtracker.com, http://www.ithenticate.com/ or
www.duplichecker.com

To verify originality, your article may be checked by the originality detection service
CrossCheck.

WWwWw.ijcrsee.com
160


www.ijcrsee.com
https://pubpeer.com/Check
www.grammarly.com
www.plagtracker.com
http://www.ithenticate.com
www.duplichecker.com

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education
Vol. 5, No.2, 2017.

PARTNERS AND SPONSORS

QBbeLIQ

IO(DY
Oj“vm. AoHy At P‘%@

Southern Federal University (Russia, Rostov-on-Don)
Academy of Psychology and Pedagogy
Rostov Institute of Further Training and Retraining of Educators (Russia, Rostov-on-Don)
http://sfedu.ru/

Moscow State University of Psychology and education
faculty of legal and forensic psychology
http://jp.mgppu.ru/en

The Faculty of Philosophy of Skopje, University St. Cyril and Methodius, Macedonia
http://fzf.ukim.edu.mk/index.php/en/

Meaaromen  =—
thakvaTer m

University “St. Kliment Ohridski”, Faculty of Education in Bitola, Macedonia
http://www.pfbt.uklo.edu.mk/

Polskie Towarzystwo Psychologii Kliniczne;
Polish Society of Clinical Psychology

http://ptpk.org.pl/

PsyJournals.ru o

Psychology and Law
http://psyjournals.ru/en/psyandlaw/

WWW.ijcrsee.com
161


http://sfedu.ru/
http://jp.mgppu.ru/en

http://fzf.ukim.edu.mk/index.php/en/
http://www.pfbt.uklo.edu.mk/
http://ptpk.org.pl/

http://psyjournals.ru/en/psyandlaw/


(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education
Vol. 5, No.2, 2017.

College for Preschool Teachers, Aleksinac, Serbia
http://www.vsvaspitacka.edu.rs/

WWW.ijcrsee.com
162


http://www.vsvaspitacka.edu.rs/

(IJCRSEE) International Journal of Cognitive Research in Science, Engineering and Education
Vol. 5, No.2, 2017.

WWW.ijcrsee.com
163



CIP - Karamorusamnuja y myonmmkanmju
Haponna 6n6motexa Cpbuje, beorpan
37

INTERNATIONAL Journal of Cognitive
Research in Science, Engineering and
Education / editor in chief Lazar StoSi¢. -
2013, issue 1- .- Vranje (Prvi Maj 18):
#The #Association for the Development of
Science, Engineering and Education, 2013-
(Vranje : Aurora). - 29 cm

Dva puta godisnje

ISSN 2334-847X = International Journal of
Cognitive Research in Science, Engineering
and Education

COBISS.SR-ID 199383052






	PARTNERS AND SPONSORS
	1. INTRODUCTION 
	2. PROCEDURE AND DATA
	3. STATISTICAL ANALYSIS OF THE POS ACQUISTION 
	4. COGNITIVE MODEL
	5. MENTAL REPRESENTATION OF THE WORLD - THE MEANING CLASSES HYPOTHESIS
	6. STATISTICAL ANALYSIS OF THE MEANING CLASSES 
	7.  DATA OBSERVATION
	8. DISCUSSION
	9. CONCLUSION
	ACKNOWLEDGMENTS 
	REFERENCES
	Appendix A
	Appendix B
	Appendix C
	1. INTRODUCTION
	2. MATERIALS AND METHODS 
	3. RESULTS  
	4. DISCUSSION 
	5. CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCES
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSIONS 
	ACKNOWLEDGMENTS 
	REFERENCES
	1. INTRODUCTION
	2.  MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCES
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Respondents
	2.2. Measurement instruments
	2.3. Procedure
	2.4. Statistical data processing

	3. RESULTS
	4. DISCUSSION (DISCOURSE)
	5. CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCES
	1. INTRODUCTION 
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION 
	5. CONCLUSION
	REFERENCES
	ACKNOWLEDGMENTS
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSIONS
	5. CONCLUSIONS
	ACKNOWLEDGEMENTS 
	REFERENCES
	1. INTRODUCTION
	1.1. Significance of the study
	1.2. Previous studies
	1.3. Aim of the study
	1.4. Research questions 

	2. MATERIALS AND METHODS
	2.1. Participants
	2.2. Data collection tool

	3. RESULTS
	4. DISCUSSIONS
	5. CONCLUSIONS
	ACKNOWLEDGEMENTS
	REFERENCES
	1. INTRODUCTION
	1.1. Literature Review

	2. MATERIALS AND METHODS
	2.1. Search Strategy
	2.2. Criteria for Inclusion and Exclusion
	2.3. Data Accumulation and Investigation

	3. RESULTS
	3.1. Main focus, purpose, research type, and methods
	3.2. Participants type their levels, subject area/field and data gathering tools
	3.3. Application of learning style (LS) for developing adaptive tutoring system and learning style c
	3.4. Adaptive intelligent tutoring system accommodating learning style model
	3.5. Findings and rundown of current reviews on AITS in light of learning styles

	4. DISCUSSION AND OUTCOMES
	5. CONCLUSION AND FUTURE DIRECTIONS
	ACKNOWLEDGEMENT
	REFERENCES
	1. INTRODUCTION
	2. STATE OF THE ART
	2.1. Structuring technical documents as working documents
	2.2. Textual and argumentative analytical models in technical documents
	2.3. A basic approach to an argumentative analysis in statements

	3. WHAT TYPES OF STUDIES FOR SPECIALIZED DOCUMENTS?
	3.1. Characteristics of the corpus
	3.2. Towards a thematic and logico-cognitive analysis of the contents
	3.2.1. A thematic analysis of block titles
	3.2.2. Method for describing the thematic base of block titles: An inventory of title themes 
	 3.2.3. Access path to the content of a help form 


	4. CONCLUSION
	ACKNOWLEDGMENT
	REFERENCES
	1. INTRODUCTION
	2. METHODOLOGICAL SUBSTANTIATION
	3. PRELIMINARY ANALYSIS AND APPROBATION OF THE EXAMINATION PROCEDURE
	4. THE COMMITTEE ACTIVITY MODEL; AN INSTRUMENT FOR STRUCTURED ASSESSMENT OF SOCIAL SITUATION OF DEVE
	ACKNOWLEDGMENTS
	REFERENCES
	1. INTRODUCTION 
	2. MATERIALS AND METHODS
	2.1. Research model 
	2.2. Data collection and analysis of the data 

	3. RESULTS 
	3.1. Effectiveness of using infographics in education 
	3.2. Mathematical learning difficulties: dyscalculia
	3.3. Use of Visuals to Enhance Learning Mathematics in Individuals with Mathematical Learning Diffic
	3.4. Use of Infographics for Individuals with Mathematical Learning Difficulties

	5. CONCLUSSION AND RECOMMENDATIONS 
	REFERENCES 
	1. INTRODUCTION
	2. COMPETENCE, COMPETENCY, TRANSVERSAL COMPETENCES - CONTEXTS OF UNDERSTANDING
	3. APPROACHES AND PRINCIPLES FOR THE DEVELOPMENT OF TRANSVERSAL COMPETENCES
	4. CONDITIONS FOR THE DEVELOPMENT OF  TRANSVERSAL COMPETENCES
	REFERENCES
	1. INTRODUCTION
	2. WORLD CENTERS OF COGNITIVE SCIENCE
	3. THE BIRTH AND STAGES OF DEVELOPMENT OF COGNITIVE SCIENCE  
	4. NEW PROMISING RESEARCH DIRECTIONS
	5. DISCUSSION 
	6. CONCLUSION
	REFERENCES

