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The justification of the topic choosing, the aims of the thesis

One of the most important principles of the Hungarian educational system (Law CXC
2011 on National Public Education) is that the development skills and abilities of students in
schools are to be achieved. In connection with the above, national and international studies
(PISA, OKM) also measure the skills of senior elementary and secondary school students
(Ostorics, 2015). The study of the cognitive skills of students is a well-researched field both
on the national as well as on the international level. Besides the early studies (e.g. Piaget,
1950; Spearman, 1927 and others) several current studies (e.g. Adams and Gathercole, 2000;
Hautamaki and co., 2002; Csapd, 2003; Polonkai, 2004; Balogh, 2004; Hoskins and
Fredrikson, 2008; Janacsek and co, 2009; Gyarmathy, 2009; Kim and co.,2010; Manches and
co., 2010; Habdk, 2011; Molnar and Csapd, 2011; Sparrow and co., 2011; Yang, 2012;
Molnar, 2013; Debreczeni, 2013; Mez6 and Mez6, 2014; Mohai and Szabd, 2014; Tanczos
and co, 2014, Csap6 and co., 2015; Pasztor és Molnar, 2015; David and co., 2016; Mez0,
2017) set the objective of exploring these skills.

The European Parliament and Council set (2006) the objective of ’lifelong learning” and
competence-based education and defined eight key competences - among them digital
competence - which are closely connected with skills development. In a competence-based
education, the notion of cognitive competence (receiving, storing, processing and
communicating information) and its system of components (cognitive knowledge, complex
and simpler cognitive abilities — routines and skills — Toth, 2010) are established. in
connection with this, the subject of the present thesis — the inclusion of information
technology in skills development — is supported by the fact that today’s generation are also
called a digital one, in other words, net generation (Tari, 2011).They are the ones who grow
up with a versatile usage of the internet, their everyday life is determined by the digital world.
The inclusion of the up-to-date digital technology int he skills development of the net
generation has become relevant. Being aware of this objective, studying the possibility of
information technology tools and skills development, Greenfield (2009) found that visual
attention, the ability of simultaneous processing and spatial-visual capacity are also developed
by the usage of the internet. Sung and co. (2008), Yang, (2012) made digital, game-based and
effective development programmes to develop cognitive skills. According to Shaffer and co.
(2004), the problem solving and cognitive skills of students are improved by computer games.
According to the research of David and co. (2016) in connection with spatial memory,



children who use the computer less perform poorer. This thesis focuses on this issue,
examining the possibility of the development of attention, memory and cognition in an

information technology environment.

The central topic of this thesis is the development of cognitive skills with the inclusion
of information technology in the grades 5 to 8 of elementary school. The aim of the study is to
explore how a continuous skills development based on information technology and
interactivity over the course of four years improves the attention, memory and cognition skills
of students. During the study, more tests will be conducted in order to become more familiar
with the students such as the exploration of background factors (creativity, learning
motivation and orientation).

In the theoretical part of the thesis, the theoretical background of cognitive skills and
their development as well as the pedagogical and psychological one of cognitive skills will be
introduced. Within this, at school-age, attention, memory, cognition and cognitive
development in general will be explored in detail. Differentiated education, learning
motivation, and orientation, creativity, intelligence and the role of information technology
will be also explored in education and skills development.

In the second, empirical part of the thesis the results of the research will be presented.
The study sample included 348 elementary- school students from grade 5 to 8. The
experimental group included 174 students, 89 male, 85 female and the control group consisted
of 174 students, 91 male, 83 female. During the longitudinal study, at the time of the input
study the students were attending grade 5 8 (aged 10-11), at the time of the output study, they
were in grade 8 (aged 14-15). The students were selected from the schools of 7-7 rural
settlements, the sample was comprehensive but not representative. The reasons for selecting
this age group were, on one hand, the transition from the junior section to the senior section,
the entry of more difficult requirements (greater amount of learning material, new subjects);
on the other hand, senior students already possess the information technology skills which are
necessary to use a computer. The parents were personally informed about the study and then
allowed the participation of the students in the study with their written consent. The study also
includes the impact assessment of the experimental group; the effect of the sample variables
on the results of the pre,- and post studies and the correlations of study variables. In the thesis,
it is explored how the efficient development of cognitive skills due to development in an
information technology environment might be achieved, how the abilities of the students of
the experimental group change in comparison to those of the control group and if there are
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differences between the sexes. Our study also incorporates - with regard to the students of the
experimental group — the level of ability of the pre-, and post-tests. The development of the
learning motivation and orientation and the creativity of the experimental group will also be

explored.

The methodology of research

Methodology: During the course of the four-year—long longitudinal study, data were
recorded on five occasions in the experimental (n=174, 89 male, 85 female) and the control
group (n=174, 91 male, 83 female). The first test was conducted in September of grade 5, the
further four test were carried out in May of grades 5, 6, 7, and 8. In the study, the attention,
memory, learning motivation and orientation, creativity, interest in information technology
and intelligence of the students were tested. In the schools involved in the study, students in
the experimental groups participated in information technology-based skills development after
the first test. The duration of the development was: four years (grades 5 to 8), intensity: 1
lesson / week, venue: IT rooms of the schools. Thus, during the skills development sessions,
students’ and teacher’s computers projector and interactive whiteboard were available in all
cases. During the programme, various software were applied. The development of cognitive
skills were among others assisted by the versatile use of the internet (browsers); multimedia
and interactive applications (pictures, films, whiteboard software) educational packages and
miscellaneous user’s programmes (Office, drawing, crossword,- comic strip,- and mind —map
-makers) The development was The development related to subject blocks (mathematics,
Hungarian language and literature, natural sciences and history. The complex tests applied
during the methodology were developed by partly ourselves, partly by tutors of the subjects.
The developed fields in the study were: attention (quality, quantity), memory (verbal, visual),

cognition (mathematical logic, visual problem solving).

Tool: To test attention, memory and cognition, testing methods applied in the national
talent research were chosen. The selection of tests were justified by their efficient application
in the national talent research (Balogh, 2004). To test attention, we applied the Bourdon-test
(Szilagyi, 1987). Memory was examined by two tests, one analysed verbal, the other visual
memory. The test of the verbal memory consists of 25 words. After reading them three times,

students have to write down the ones they can remember from memory in three minutes.



(Adam and co. 1990). The testing of the visual memory was conducted with the help of
recognizing and remembering shapes. During the test, students had to remember nine figures,
then select the ones they remembered from twenty figures on a separate sheet of paper in one
minute. (Kosané, 1988). The testing of the problem-solving thinking was conducted by two
tests, which were based on the recognition of rules. The test of mathematical logic is Meili’s
number sequence test, in which students have to recognize the rules of twenty number
sequences then write their next two elements on the examination paper (Kdsané, 1988). The
testing of the visual problem-solving was conducted by a sequence of figures which measured
the development of the recognition of rules (Kdéséané, 1988). To test general intelligence,
Raven’s progressive matrix intelligence test (SPM) (Raven, 1954, Kulcsar, 1982), to test
learning motivation and orientation, Kozéki-Entwistle’s (1986) questionnaire, to test
creativity, TKBS questionnaire (Toth, Kiraly, 2006) were applied. To test interest in
information technology, our own questionnaire was developed by the author whose questions
related to the relationship of students with information technology tools and opportunities and
to what degree they prefer to learn with the help of the computer. Students had to mark fifteen
guestions on a 5- degree scale (5- very relevant, 1- not relevant). The questionnaire also
included four closed questions and three open ones in connection with students’ information

technology knowledge.

The distribution of variables was tested by Kolmogorov-Smirnov test, the
homogeneity of deviation was tested by Levene test, and dependent upon the above,
parameterised statistical tests were applied. The performance scores (rate of correct
responses) in percentages of the tests applied for testing attention, memory and cognition and
their statistical results (descriptive statistics, multiphasic variance analysis, post hoc tests,

two-sampled T-test, double T-test, correlations) were developed by SPSS programme.
The hypothesis of dissertation

The focus of the recent study is on the response and control of the following questions:
1st question:

Is there a significant difference between students developed or not developed with IT

opportunities after the development?



1st hypothesis (H1):

It is assumed that after the development there is a significant difference between the results
(attention, memory, thinking) of the experimental and control group. During the pre-
examination there is no significant difference between the test and control group depending
on the test variables (attention, memory, thinking) and time. As a result of the development,
the skills of the experimental group develop more efficiently, more intensively than the

control group’s skills.

2nd question:

Is there a difference between genders in efficiency of mind, memory and thinking during the
development with IT opportunities? Is it true, for example, that the development of boys is
more intense rather than girls because of the IT environment?

2nd hypothesis (H2):

It is assumed that there is no significant difference between the genders (boy, girl) in the test

variables (attention, memory, thinking) during the longitudinal examination.

3rd question:
Does the capability level shown in the pre-examination coincide with the results measured in

the output test?
3rd hypothesis (H3):

We assume that during the aptitude tests students who have higher scores at the input
measurement also get higher score at the output measurement, this is also reflected in the

strong correlation of their scores.

4th question:

Do the background factors such as learning motivation, orientation, and creativity significant
show positive development during the study as a result of the IT environment?

4th hypothesis (H4):

It is assumed that the background factors (learning motivation, orientation, creativity) in the
experimental group also show significant positive development during the study.

As a result of continuous skill development, the change will be more positive than in the

control group.



Research results

H1: A significant difference was found between the test results (attention, memory
and cognition) of the experimental group and those of the control group after the
development.

Results: The hypothesis was confirmed. In the course of time, in the relation of the
experimental group and the control group, the performance of the experimental group in tests
were significantly better than those of the control group. The memory, attention and cognition
of the experimental group continuously improved due to the development. The results of the
students in the experimental group — in the fields of attention, memory, cognition indicate a
greater, more intensive and steadier development than those of the control group.

The results of the control group in the test indicators were lower than those participating in
the test. During the tests, there is a significant difference (p<0,05) between the group and the
tests, an interaction can be observed. In the experimental group, the quality of the attention of
students is balanced during testing and indicates less development than the change in the
quantity of attention. Visual memory develops positively and in a greater degree than verbal
memory. The most intensive development can be detected in cognition, in which both the
results of mathematics-logic and visual problem-solving indicate a strong improvement.
Therefore, it might be concluded, that with the application of information technology
opportunities and methods, children’s cognitive abilities can be developed efficiently and

successfully.

H2: There is no significant difference between the sexes (male, female) with regard to
the test variables (attention, memory and cognition) during the course of the longitudinal
study.

Results: The hypothesis was confirmed. During the development there is no difference
between males and females in test solving accuracy and during the tests there is no significant
difference between the sexes (p>0,05) in none of the groups. In grade 7, in the field of visual
problem solving, males developed a little more intensively than females but its degree is not
considerable, there is no significant difference (p>0,05) between the sexes at this time of

testing.



H3: The aptitude tests students who have higher scores at the input measurement also
get higher score at the output measurement, this is also reflected in the strong correlation of
their scores.

Results: The hypothesis was confirmed. In the experimental group, in the field of complete
attention, memory and cognition, there are strong correlations, correspondence between the
ability level of the pre-test and that of the post-test (attention: r=0,914, cognition r=0,810,
memory r=0,758). The strong positive correlations may indicate that students with better
abilities improve in a greater degree than the ones with poorer abilities. The initial advantages
manifest themselves with regard to developability. The students who have higher scores at
the input measurement also got higher score at the output measurement. Compared to the
others, the correlations are weaker in the case of the quality of attention (r=0,564) and visual
problem solving (r=0,648). In the case quality of attention and visual problem solving, the
students with poorer abilities achieved nearly 100% only at the end of the study whereas the

ones with better abilities performed at this level at the end of grade 7.

H4: The students of the experimental group the background factors (learning
motivation and orientation, creativity) also indicate a positive, significant improvement during
the study. As an effect of continuous skills development, the development will be more
positive than that of the control group.

Results: The hypothesis was partly confirmed. With regard to learning motivation, the
greatest improvement was found in the dimensions of interest and performance in the case of
the dimension of interest, there was a significant difference between the two groups at the end
of the study. In the case of learning orientation, a significant improvement was indicated in
the dimension of organization and thoroughness in the experimental group, more significant
than in the control group. At the end of the development, the orientation of students may be
best described with the pursuit of comprehension, the connection of new materials,
independent critical opinion and comprehension of connections. With regard to creativity, at
the end of the study, the experimental group performed significantly better in nonconformity,
preference of complexity, independent thinking, impatience, dominance, curiosity-interest,
energy and playfulness-humour than the control group. The most significant change can be
observed in impatience and the preference of complexity in the experimental group.
Impatience developed in a degree characteristic of males and females that is, their inner-
controlled motivation is high. Complexity means that the students aim to internalize new,
unusual stimuli and to solve more complicated problems and the challenges included in them.
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Thesis enumeration of the results

— A significant difference was found between the test results (attention, memory and
cognition) of the experimental group and those of the control group after the
development. The performance of the experimental group in the tests is significantly
better than those of the control group in the order of test results.

— In the experimental group, the quality of the attention of students is balanced during
testing and indicates less development than the change in the quantity of attention.

— Visual memory develops positively and in a greater degree than verbal memory.

— The most intensive development can be detected in cognition, both in mathematics-
logic and visual problem-solving.

— There is no significant difference between the sexes (male, female) with regard to the
test variables (attention, memory and cognition) during the course of the longitudinal
study. During the development there is no difference between males and females in
test solving accuracy and during the tests there is no significant difference.

— Better-ability students improved more during the study than the ones with poorer
abilities. The students who have higher scores at the input measurement also got
higher score at the output measurement. The initial advantages manifest themselves
with regard to developability, mostly in the case of memory, mathematical logic and
quantity of attention.

— With regard to learning motivation, the greatest improvement was found in the
dimensions of interest and performance. In the case of the dimension of interest, there
was a significant difference between the two groups (developed, control) at the end of
the study.

— At the end of the development, the orientation of students may be best described with
the pursuit of comprehension, the connection of new materials, independent critical
opinion and comprehension of connections.

— With regard to creativity, at the end of the study, the experimental group performed
significantly better in nonconformity, preference of complexity, independent thinking,
impatience, dominance, curiosity-interest, energy and playfulness-humour than the
control group. The most significant change can be observed in impatience and the

preference of complexity in the experimental group.



Summary

The tests confirmed the raison d'etre of information technology —based skills development and
thus the applicability of the methodology. The practical significance of the study is that a
developmental method comprising four full years - which proved to be efficient - has been
developed and tested. The methodology might be applied in talent development and in groups
of students of special needs. Further research opportunities might be provided by an
application of the method in secondary schools in which vocational training and a higher-level
competence in information technology is already present thus the development could be
focused on connections between subjects which are central to the interest and higher
education of students. Moreover, the continuous improvement of information technology

tools provides opportunities to continually develop the "tools’ of the method.
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