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Abstract

The article presents part of a diagnostic and correlational study of mixed
character that establishes pupils’information competency in the use of ICT
methods and tools. It investigates the effects of children’s and teenagers’
ICT use (importance levels of new media influence) on improving reflexes
and manual coordination. To obtain the data, the author used a diagnostic
survey method (questionnaire and interview) and statistical methods (chi-
square test of independence and Pearson’s correlation coefficient). Together,
2,510 pupils and 1,110 teachers were surveyed. It was found that in the ag-
gregated importance hierarchy of ICT effects, the category ‘reflexes and
manual coordination’ was given a high weight by the pupils (third place)
and a very high weight by the teachers (second place). There was a faint
and negative cor-relation (r @ -0.009) between pupils’ opinions and teach-

ers’ observations on the effects of ICT use by children and teenagers in the
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improvement of reflexes and manual coordination. The calculations of dif-
ferential factors revealed statistically significant differences between the
opinions of the two groups and gender, educational stage, place of learn-

ing and the gender of teachers. There was a noticeable discrepancy be-
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tween the pupils’and teachers’ opinions: a not very significant ‘separation’
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of the world of children and teenagers (‘us’) from the world of teachers
(‘them’). This may raise concerns as teachers’'recognition and understanding
of students’ needs, according to the ideas of constructivism, is one of the
key factors in the success of the educational process.

Keywords: media pedagogy, diagnostic and correlational studies, cor-
relation of opinions, information competency, ICT use, reflexes and manual
coordination

Introduction

Today, almost all forms of activity are supported by the methods and
tools of information and communication technology (ICT), treated as key
technologies of modern civilisation, as clearly demonstrated during the
COVID-19 pandemic (Bailenson, 2020; Doucet et al., 2020; D'Souza, 2020;
Murphy, 2020). The reality of the digital age places ever higher demands
on students and teachers to develop specific information competencies
(van Deursen & van Dijk, 2014, pp. 43-62), guiding the development and
performance of school and extracurricular tasks. Therefore, the main ob-
jective of the research was to determine students’ information compe-
tency in the use of ICT in the context of new technological trends and
accompanying civilisational changes. An attempt was made to identify
the knowledge, understanding, actions and attitudes of children and
teenagers, manifested in their approach to new ICT trends. In addition to
the opinions of the students themselves, the opinions of teachers turned
out to be equally interesting, especially regarding the effects of this ICT
use. The broad influences of modern technology (the ‘rewards’ reaped
from new media) included reflexes and manual coordination, both the
ability to orient oneself quickly in a situation and to react appropriately
(consciously) to it — a‘quick reaction’to stimuli of the external and internal
environment in the world of stimuli generated by ICT tools — and ‘dexter-
ity referring to the precision of hand and finger movements or profi-
ciency in handling electronic instruments ‘occupying’ the hands (Jodzio,
2017, pp. 122-137; Raczek, 2010, pp. 51-60; Zimbardo & Gerrig, 2014,
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pp. 157-166). Exercises — the practical and systematic application of ICT
methods and tools through manually operated input devices - develop
manual skills. Furthermore, activities aided by ICT instruments (Osinski,
2019, pp. 275-289) — especially those that demand fast movements and
thus short reaction times — train the reflexes and develop the ability to
orient oneself quickly and to react appropriately in a given situation.

In recent years, the market for game manipulators has grown rapidly
and a number of motion-controlled games have emerged that contra-
dict the stereotypical belief that gaming is incompatible with playing‘real
sports. Thanks to the development of ICT, players also experience an in-
creasingly strong immersion in virtual reality. This encourages the devel-
opment of very diverse forms of digital sport (sports games, exergaming,
cybersport and e-sport). The global boom of e-sports has become the
subject of academic studies, and e-sports viewership and player earnings
are rising to the level of traditional professional sports (Steinkuehler,
2020). There are also proposals to integrate e-sports into educational con-
texts where learning motor skills and being introduced to sports culture
is crucial (van Hilvoorde & Pot, 2016).

The question arises: To what extent do ICT tools used in practice sup-
port the development of reflexes and manual coordination in children
and teenagers? By comparing the data obtained from students and from
teachers (expressed through the degree of dependence and correlation),
it was possible to identify the differences and similarities in the needs
and expectations of these participants of education. These findings are
relevant to the understanding of the teaching and learning process, es-
pecially in the context of the eternal conflict between generations (see
Protzko & Schooler, 2019).

Research assumptions
The theoretical position is delineated by 1) the concepts of critical

pedagogy, which assume‘constant opposition to the obvious; visions and
goals open to social dialogue; 2) the postmodern approach, taking into
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account ambiguous emancipation - ‘ambiguous modernity’ and ‘liquid
modernity’; 3) indications of self-education, self-realisation, self-deter-
mination and open education (Bauman, 2015); 4) a proposal for the
formation and development of information competency, seeing the foun-
dations of teaching and learning in constructivist theory (with particular
reference to the sociocultural perspective), indicating one way of thinking
about knowledge formation: learning about ICT methods and tools
through ICT (Henson, 2015); 5) positive visions for a future in which media
and technology can be used effectively to support learning and healthy
development (Berdik, 2020); and 6) the educational usefulness of ICT
tools that support the development of reflexes and manual coordination
(van Hilvoorde & Pot, 2016). In an attempt to explore the practice, the ed-
ucational reality was compared with the dominant scientific theories that
draw a picture of the ‘'new learner, who fully exists and is realised in the
Internet cyberspace, in the world of ‘new new media’ (Levinson, 2013),
which enable the multisensory transfer of information and multisensory
learning, or the ‘connected’ (online) learner, who has unlimited possibili-
ties to use the new spaces of e-education. It was assumed that the path
of development is marked by the global cultural imperative to participate
in the process of constructing and negotiating symbols, values and mean-
ings, and in which the learner’s main partners are techniques, machines
and tools (Gabriel & Rohrs, 2017). It was recognised that teaching success
is achieved when the pupil feels accepted and that their problems are
recognised and understood. Itis then that the pupil’s mind‘opens up’and
an opportunity is born to use the full potential with which they came to
school (Rasfeld & Breidenbach, 2014, pp. 109-115). At the conceptual
stage of the project, it was assumed that it would take the form of diag-
nostic/correlational research (Ferguson & Takane, 2016, pp. 33, 233-254)
of a mixed (qualitative/quantitative) nature (Urbaniak-Zajac, 2018, p. 122),
mainly embedded in media pedagogy. Two techniques were used:
a questionnaire (Babbie, 2016, pp. 247, 255-264) and an open interview
(Frankfort-Nachmias et al., 2015, pp. 240-265). The proceedings and tech-
niques included elements of analysis and explanation of a qualitative and
quantitative nature. This triangulation (between education, technique
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and information) enabled a more complete understanding and presen-
tation of the research problem from two different points of view (Fur-
manek, 2016, pp. 21, 28). Statistical methods - the chi-square test of
independence and Pearson’s correlation coefficient (King & Minium, 2020,
pp. 165-181,458-478) — helped establish the relationship between pupils’
information competency in the use of ICT and pupils’opinions and teach-
ers’ observations, and helped determine which factors differentiate the
studied phenomena.

The main study, involving teachers who teach various subjects’ and
pupils at particular stages of education,? was conducted in purposely se-
lected institutions of the Lubuskie and neighbouring voivodeships. The
group of students (whole sample) comprised 2,510 pupils, who were en-
rolled in integrated primary school (372 [14.8%]), primary school (730
[29.1%)]), junior high school (753 [30.0%]) and high school (655 [26.1%]).
The respondents displayed a uniform distribution of gender: 1,272
(50.7%) girls and 1,238 (49.3%) boys.

The group of teachers (whole sample) comprised 1,110 teachers,
who taught the curriculum of integrated primary school (141 [12.7%]), pri-
mary school (323 [29.1%]), junior high school (255 [23.0%]), high school
(269 [24.2%]) and a small group of educators working at two education
stages simultaneously (89 [8.0%] in primary school and high school and
33 [3.0%)] in junior high school and high school). The vast majority of these
respondents — as many as 889 (80.1%) — were women; thus, men ac-
counted for one fifth (221 [19.9%)]). The interview involved 20 pupils in
Zielona Géra and neighbouring towns (10 people were selected in each
type of institution corresponding to the stage of education).

One of the detailed questions was designed to establish the results
of using ICT, which helped specify the wide field of new media impact.

' The teachers listed a total of 23 subjects taught by them, both general educa-
tion subjects and those from the educational and professional spheres.

2 The stages of education in Poland at the time of the research were divided into
1) integrated primary school (ages 7-10, with one teacher teaching all the subjects);
2) primary school (ages 11-13); 3) junior high school (ages 14-16 [gimnazjum]); and
4) high school (ages 17-20).
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The author identified five basic spheres of this influence (co-occurring
variables), indicating the following results (effects): 1) improving reflexes
and manual coordination; 2) developing creativity and cooperation skills;
3) increasing the speed of searching, selecting and valuing information;
4) increasing the ability to concentrate and ignore distracting stimuli; and
5) causing chaos and information ‘confusion’. The results presented in the
article — concerning the first sphere of influence - addressed the ques-
tion of to what extent (according to pupils and students) the use of ICT
tools in practice improves reflexes and manual coordination. Therefore,
a co-occurring specific variable was distinguished: the frequency distri-
bution of the effects of children and teenagers using ICT tools on im-
proving reflexes and manual coordination. The declarations of pupils and
teachers were the indicator for this variable. The respondents selected
and specified only relevant answers from the above-mentioned five areas,
and ordered them from most to least important. As a result, a hierarchy
of the importance of ICT impacts was created. In relation to the correla-
tion problem, the author identified a relationship between pupils’ opin-
ions and teachers’ observations and identified the factors differentiating
the two groups’views on the issue.

Interpretation and discussion of the results

The closed question establishing what ICT gives children and
teenagers (in terms of effects) was answered by 2,456 (97.8%) pupils and
1,061 (95.6%) teachers. For these groups, the author counted and graphed
the frequency distributions of the effects of ICT use by children and
teenagers in particular spheres of influence (listed above), thus illustrat-
ing their importance for the research. The author attempted to establish
to what extent the ICT tools used in practice have an impact on improving
the reflexes and manual coordination in children and teenagers, according
to the respondents. The results are presented in Table 1.
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Table 1. Frequency distribution of pupils’ and teachers’ opinions
on the effects of ICT use by children and teenagers in improving reflexes
and manual coordination [quantity distribution by numerical

and percentage values]

ICT use improves Level of importance (hierarchy of effects importance) Total
reflexes and 0 1 h) 3 4 5

manu.al - (none) (the most (the least
coordination (¥) important) important)

Pupils’ opinions

numerical N 248 473 439 556 539 201 2456
quantity

% 10.1 19.3 17.9 226 219 8.2 100.0
weighted N 0 473 351 334 216 40 1414
quantity

% 0.0 335 24.8 236 15.3 2.8 100.0

Teachers’ opinions

numerical | N 315 270 200 157 85 34 1061
quantity

% 29.7 25.4 189 14.8 8.0 32 100.0
weighted N 0 270 160 94 34 7 565
quantity

% 0.0 478 283 16.7 6.0 1.2 100.0

(*) Because the scale used for the calculations and interpretations is linear and
ranges from 0 to 5, the numbersobtained at a given level ofimportance were given
appropriate weights: level 0 = weight 0;5=0.2,4=04;3=0.6;2=0.8;and 1 =1.0.

Pupils’ opinions

The frequency distribution established by the pupils’self-assessment
and showing the hierarchy of importance of ICT for improving reflexes
and manual coordination reveals an irregular pattern with fairly similar
numerical quantities ranked at particular levels of importance (except the
fifth one). There was a clear downward tendency in weighted quanti-
ties (starting from 473, through 351, 334 and 216, to 40). According to the
children and teenagers, the use of ICT tools has a significant impact on
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improving reflexes and manual coordination. Almost one fourth (22.6%)
of the pupils placed a high significance (third level of importance) on this
sphere of new media impact — the highest numerical quantity in this cat-
egory. Slightly fewer respondents (539 [21.9%]) said that the use of digi-
tal instruments is of little importance for improving reflexes and manual
skills (fourth level of importance). One in five pupils (19.3%), by marking
the first place in the hierarchy of influence importance, believed that
using new technologies has the greatest effect on the development of
reflexes and manual skills. Another 439 (17.9%) pupils, i.e. those indicat-
ing the second level of importance, saw a very strong impact of media
on practicing reflexes and manual coordination. Only 201 (8.2%) chil-
dren and teenagers assigned the lowest weight to the role of ICT in devel-
oping manual skills and reflexes; this was the least significant impact
(weighted value: 2.8%). The picture is completed by the level with the
weight of zero, established by counting those respondents who gave no
weight to this category (by not voting). Thus, one learns that one in ten
pupils (315 [10.1%)]) did not notice any influence of ICT on the develop-
ment of reflexes and manual coordination.

One can therefore conclude that pupils attached a high importance
to the impact of computer tools in the sphere of reflexes and manual co-
ordination. In their opinion, the use of ICT instruments (especially man-
ually operated input devices) has an extensive impact on the refinement
of the precision of hand and finger movements. Such exercises, sup-
ported by modern digital techniques, help form reflexes and develop the
ability to quickly orient oneself in a given situation and to respond ade-
quately (above all, spontaneously) to it.

In order to take a broader view of the effects of ICT use by children
and teenagers, attention was paid to the factors that differentiate it: gen-
der, type of educational institution (stage of education) and place (envi-
ronment) where children and teenagers studied. The statistical analysis
demonstrated whether these variables significantly differentiated the
phenomena under study. The results are presented in Table 2.
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Table 2. Pupils’ opinions on the effects of using ICT tools by children and

teenagers on reflexes and manual coordination - as differential factors

Results of the chi-square test: Effects of using ICT tools by children and teenagers on reflexes and manual coordination

Differential factors (sociodemographic data of students)

Gender

Type of educational institution(stage
of education)

Place (environment) of learning

X2 =70.94> )(2 (@=0,01; df=5) = 15.09
p=6.51883E-14
H rejected

X2 =119.94 > X2 (a=0,01; df=15) = 30.58
p = 1.94484E-18
Hq rejected

X2 =53.06 > )(2 (@=0,01; df=20) = 37.57
p =7.95437E-05
H rejected

The calculations showed statistically significant differences in three
cases — between the effects of ICT on children and teenagers in improv-
ing reflexes and manual coordination and gender, stage of education and
place of learning. The detailed distributions of the quantities® revealed
the following findings.

(1) Primarily boys considered improvements in reflexes and manual co-
ordination to be a result of new media use. The frequency distribu-
tion of ICT effects (reflexes and manual coordination, by gender)
illustrates this well, for example, in the distribution of quantities es-
tablished at the first (highest) level of importance. In this group, there
were 312 (25.6%) boys compared to 161 (13.0%) girls, that is, twice as
many. Thus, it can be stated that the boys gave more weight to com-
puter tools’impact on reflexes and manual coordination than the girls.
The boys were more appreciative of the use of ICT instruments, es-
pecially manual input devices, and saw them making a more signifi-
cant influence (a wider range of impacts) on improving the precision
of hand and finger movements and on developing the ability to ori-
ent oneself quickly in a given situation and to react accordingly.

(2) The picture of quantities (reflexes and manual coordination, by educa-
tional stage) is unambiguous in its message: the higher the educational
level, the lower the weights assigned by pupils for this category of ICT
impacts. As exemplified by the course of the first level of importance,

3 Due to the word count, these are not presented in this article.
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itis easy to see how the most weight (the most important influence)
given to this sphere by those in the early educational stages - i.e.
122 (33.7%) votes from children in early education and 152 (21.4%)
from pupils in primary school - decreased in subsequently older
pupils, amounting to 120 (16.2%) votes from pupils in junior high
school and 79 (12.3%) from those in high school. This differentiation
definitively determines this trend.

(3) The numerical distribution (reflexes and manual coordination, by place
of learning) had an irregular pattern. It is noticeable that pupils from
villages (up to 10,000 inhabitants) and small towns (10,000-25,000)
gave the most weight (the most important impacts) to this sphere
of the effects of using ICT. The lowest weight in the importance hier-
archy of new media was given by those living in medium-sized towns
(25,000-100,000). These trends may be illustrated by the numbers
of pupils who ranked this effect at the first (highest) level of impor-
tance: 150 (18.3%) from the countryside, 119 (22.7%) from villages,
77 (20.3%) from small towns, 66 (14.9%) from medium-sized towns
and 61 (20.8%) from cities (over 100,000 inhabitants).

Teachers’ observations

The frequency distribution established on the basis of teachers’ obser-
vations about the effects of ICT use by children and teenagers on develop-
ing reflexes and manual coordination shows a regular, steadily downward
trend, which is clearly illustrated by both numerical and weighted quantities.
This rule also applies to the zero level (with the highest quantities), showing
votes from 315 (29.7%) respondents. This large group of teachers, almost
one third, did not assign any weight to this category of ICT effects, and de-
clared it insignificant and to have no major impact on children’s and
teenagers’'development. When viewed as a whole, teachers rated the effects
of implementing new media on improving reflexes and manual skills as very
important - the largest group of respondents, i.e. almost one fourth (25.4%),
ranked it at the first level of importance. On the other hand, one in five
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(18.8%) teachers noticed a substantial role of using computer technology in
shaping and developing children’s and teenagers’ reflexes and manual skills.
Further quantities at lower levels were as follows: 157 (14.8%) teachers
claimed that the use of ICT instruments had a major impact on improving
children’s and teenagers'reflexes and manual coordination, while 85 (14.4%)
thought that this impact was low (not very important) and only 34 (3.2%) in-
dicated it as the least important.

In revealing their convictions about the effects of computer tools
being used by children and teenagers, teachers maintained that such
tools have a major impact on developing reflexes and manual skills. They
were convinced that regular exercises done in a digital environment
through manually operated input devices have a very significant influ-
ence on the development of hand and finger motor skills. They believe
that such exercises largely speed up reaction time to changing environ-
mental conditions. According to the teachers, daily work with ICT instru-
ments improves children’s and teenagers’ dexterity with tools in general.
They recognise that hand-eye coordination and manual dexterity are
skills that have a very strong impact on a pupil’s proper functioning.

When analysing the teachers’ opinions, the author paid attention to
the factors that differentiated the phenomenon under study: gender,
type of educational institution, place where the teachers worked and the
teachers’ professional rank. These differential variables were statistically
analysed, and the test results are presented in Table 3.

Table 3. Teachers’ opinions on the effects of using ICT tools
by children and teenagers on reflexes and manual coordination -
as differential factors

Results of the chi-square test: Effects of using ICT tools by children and teenagers on reflexes and manual coordination

Differential factors (sociodemographic data of teachers)

Gender Rank in professional

advancement

Place (environment)
of learning

Type of educational institu-
tion (stage of education)

X =1689> Y (a=01;d15) = 15.09
p=0.004722421
Ho rejected

X =19.89 <’ g=001; cr=15) = 3058
p=0.176014097
no grounds for rejecting Hy

X' = 2022 <Y a=0r; dt=20) = 3757 | X= 942 <X =0t i=15) = 30.58

p =0.444487877
no grounds for rejecting Hy

p =0.854299502
no grounds for rejecting Hy

347

S8S5/-eSC NSSI

60¥8-€7SC NSSI -2



348

e- ISSN 2543-8409

ISSN 2543-7585

Eunika Baron-Polanczyk

The Impact of ICT on Shaping Reflexes and Manual Coordination in Children and Teenagers:
Pupils’and Teachers’ Opinions

(pp. 337-356)

The calculations showed significant statistical differences in one case.
The detailed numerical distribution of teachers’views on the effects of ICT
on children’s and teenagers’reflexes and manual coordination in the func-
tion of the differential variable ‘gender’ reveals that women gave slightly
more importance to this sphere of media impact than men. The difference
isatalow level, but it clearly indicates a dependence between these char-
acteristics. At the two highest levels of importance, indicating very high
and highest levels of ICT impact, 46.2% of the women outnumbered
36.9% of the men. The zero level, meaning no impact, was selected by
28.5% of women and 34.6% of men. This means that in the study group of
teachers, the women were more convinced than the men about the cor-
respondingly greater range of consequences of computer tools used by
children and teenagers, maintaining that these tools have a more signifi-
cant impact on forming and improving manual dexterity and reflexes.
Thus, women, by placing more weight on this sphere of ICT effects, re-
ported a bigger role of regular exercises conducted by pupils in a digital
environment (through, for example, manually operated input devices) and
a more significant impact on the development of hand and finger motor
skills. They probably notice a role of computer games in this, which, in their
opinion, children and teenagers use to the greatest extent (see Baron-Po-
lanczyk, 2021a, p. 447). In women'’s positive opinions, games sharpen the
senses, create reflexes and perceptiveness and improve concentration and
reaction speed towards changes, among other things (Christ & Szmigiel,
2016, pp. 81-87; Helms et al., 2015, p. 59; Siemieniecki, 2021, p. 170-177;
Wang et al., 2022).

Correlation between pupils’ and teachers’ opinions

In order to better illustrate the importance hierarchy of the impact of
new technologies, the results from the five analysed areas were com-
pared. Data on the impact of children’s and teenagers’ use of ICT is cap-
tured globally. Overall, the category of change labelled as ‘reflexes and
manual coordination’ranked third among pupils (with a weighted value
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of 1,414 and a zero weight of 248), who declared it a significant effect of
ICT use. Teachers ranked this area in second place (with a weighted value
of 565 and a zero weight of 315), maintaining that pragmatic implemen-
tation of new technology by children and teenagers has a very significant
impact on improving reflexes and manual coordination. Thus, both pupils
and teachers pointed out this area of media impact and attached great
importance to ICT as stimulating tools.

The analysis indicated a possible relationship between the exam-
ined variables, i.e. between the opinions of pupils and the views of teach-
ers as to how ICT impacts children’s and teenagers’ manual coordination.
Statistical methods were also used to establish this relationship, which
is a general methodological assumption in the context of dependence
research problems. The coefficient of determination (r?) and Pearson’s
correlation coefficient (r) were used to calculate the strength of the re-
lationship between the two (coexisting) variables (Ferguson & Takane,
2016, pp. 142-143). The values of the coefficients were 1) coefficient
of determination - r> = 8.25682E-05 and 2) correlation coefficient -
r =-0.009086705.

The Pearson’s correlation coefficient was negative, indicating a de-
creasing regression line; thus, the correlation was negative and it ex-
pressed opposing changes in both variables (Pilch & Bauman, 2010, p.
133). The negative value means that the pupils’self-assessment — in rela-
tion to the selected category of ICT impact area — decreased as the num-
ber of teachers’ opinions in this area increased. It should be emphasised
that the data used to calculate these correlations in this (overview) re-
search only points to the coexistence of the values of variables. The val-
ues may coexist, even though one does not cause the other (King
& Minium, 2020, pp. 186-188).
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Figure 1. The correlation between pupils’ opinions and teachers’
observations about the effects of children’s and teenagers’ ICT use

on improving reflexes and manual coordination
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By interpreting (determining the degree of dependence) the value of
the Pearson’s correlation coefficient (approximately r = -0.009), one can
state that the correlation between the pupils’and the teachers’ opinions
was ‘weak’ (Guilford, 1964, p. 157) or‘faint’ (Géralski, 1987, p. 38). Thus, the
phrase ‘weak, negative correlation’ can be used to describe the correla-
tion found for the established levels of significance (hierarchy of impor-
tance) of ICT effects in this category (outlined by different opinions of
pupils and teachers). What stands out in Figure 1 is the marked non-an-
swers (level 0), given by as many as 315 (29.7%) teachers.

In relation to the problem under study and the results, it is worth em-
phasising that the literature reveals a specific dichotomy of opinions (po-
larisation of positions) on the influence of computer games and ICT in
general on children’s and teenagers’ development. Numerous represen-
tatives of the older generation in particular have a negative attitude to-
wards computer games and are convinced of their harmful influence (in
physical and psychological terms). On the other hand, positive the aspects
of gaming, confirmed by numerous studies, are gaining popularity: play-
ers gain knowledge about cooperation and competition, social behaviour
and teamwork (for example, massively multiplayer online role-playing
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games). Popular games are frequently based on impersonating a mem-
ber of real or a fictional society, thus developing social competence, and
the interaction between players is based on communication, often in Eng-
lish or using a special slang. On the other hand, arcade games require the
player to have reflexes, manual coordination and concentration. Players
must foresee events, make decisions quickly, concentrate and think logi-
cally. These skills are also supported by classic logical games: chess, bridge
or solitaire. It is also worth mentioning the positive aspects of physical ex-
ercise in games (especially VR games or dance simulators, which require
more coordination and a sense of rhythm). The issue of improving reflexes
and manual coordination by using ICT tools is closely related to the con-
ditions of safe and hygienic work at an ergonomically designed computer
workstation equipped with appropriate input/output devices and high-
quality hard/software (Cho et al., 2012).

Summary

The analysis of the literature and the data collected from 2,456 pupils
and 1,061 teachers allow for the following conclusions.

(1) Based the frequency distribution of the effects of ICT use by chil-
dren and teenagers in the five areas of ICT impacts, an aggregated hier-
archy of their importance was established (according to the order of
pupils’and teachers’opinions), in which the category of reflexes and man-
ual coordination was attributed as follows:

— Pupils gave it a high weight (third place, weighted value - 1,414).
Children and teenagers therefore believe that the use of ICT tools
and exercises supported by modern digital technology, have a sig-
nificantimpact on improving their reflexes and manual coordination.
They think that daily use of digital instruments (especially manually
operated input devices) results in, and to a large extent improves,
the precision of their hand and finger movement.
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— Teachers gave it a very high weight (second place, weighted value -
565). In particular, the first three levels of importance, as ranked, were
selected by the majority of the teachers (59.1%), as they considered
ICT tools used by children and teenagers to result in improved reflexes
and manual coordination (increasing their competency to a large, very
large or the highest extent). Teachers are convinced that regular exer-
cises carried out in a digital environment through manually operated
input devices have a very significant impact on the development of
pupils"hand and finger motor skills.

(2) The correlation between pupils’ opinions and teachers’ observa-
tions on the effects of ICT use by children and teenagers on improving re-
flexes and manual coordination was weak (r @ -0.009) and negative, and
it expressed opposite changes in both variables.

(3) The analysis showed that among the many differentiating factors
analysed, statistically significant differences existed in four cases: between
the ICT effects on children and teenagers in terms of improving reflexes
and manual coordination and gender, educational stage, place of learn-
ing and the gender of teachers. The following findings were established:

— When it comes to the effects of ICT use, boys noted them more often
than qirls, primarily in the improvement of reflexes and manual co-
ordination. They much appreciated manually operated input devices
(according to the high level of differentiation), perceiving their more
significant impact on improving hand and finger movements preci-
sion and on developing the ability to orient oneself quickly in a given
situation and to react appropriately to it.

- The numerical distribution in the function of the type of institution
(stage of learning) showed a downward trend (the importance of ICT
effects decreases with the educational level), as the higher the edu-
cational stage, the lower the weights given by pupils were.

— Theresults in particular areas and the numerical distribution in the func-
tion of the place of learning (town size) showed an irregular pattern.
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The highest weights (the most significant influence) for the effects of
ICT use on improving reflexes and manual coordination were given by
pupils from villages (up to 10,000) and small towns (10,000-25,000).
The lowest weight in the hierarchy of new media impacts was given
by pupils from medium-sized towns (25,000-100,000 inhabitants).

— The results in particular areas and the numerical distribution in the
function of the gender of teachers allows for the conclusion that
women gave slightly more weight (significance) to media impact on
the development of reflexes and manual coordination in children
than men. The women were more convinced of the correspondingly
greater range of consequences of computer tools, maintaining that
they have a more significant impact on the creation of reflexes and
perceptiveness and on the formation of hand and finger motor skills.

In general, pupils and teachers ranked the category ‘reflexes and man-
ual coordination’ at a high level of importance for ICT effects (selecting
high and very high importance, respectively). On the other hand, the re-
search (establishing a correlation) points to a divergence of opinions be-
tween pupils and teachers as to the extent of ICT impact on reflexes and
manual coordination. It revealed slightly different views on the subject (as
evidenced by the low degree of negative correlation) and showed a slight
‘separation’between the children and teenagers’world (‘'us’) and the teach-
ers’ world (‘them’), which isimportant in the context of recognising pupils’
needs and understanding the reasons why they use new media on a daily
basis (Baron-Polanczyk, 2018, 2021b). Given the empirical recognition of
the differences between pupils’ and teachers’ opinions, the educational
indications for the idea of constructivism as well as the consequences
stemming from it for educational practice, one may doubt whether the
teachers in the study were ‘constructivist’enough for the ICT era. The dif-
ferences in the beliefs of educators and pupils gained particular impor-
tance during the COVID-19 pandemic (Donoso et al., 2020; Ptaszek et al.,
2020), when the educational process was dependent on the effective use
of remote work tools — the manifestation of information competency that
determined the learning process (construction of knowledge).

353

S8S5/-eSC NSSI

60¥8-€7SC NSSI -2



e- ISSN 2543-8409

ISSN 2543-7585

354

Eunika Baron-Polanczyk

The Impact of ICT on Shaping Reflexes and Manual Coordination in Children and Teenagers:
Pupils’and Teachers’ Opinions

(pp. 337-356)

References

Babbie, E. (2016). Practice of social research. Cengage Learning.

Bailenson, J. (2020). Why Zoom meetings can exhaust us. https://www.wsj.com/
articles/why-zoommeetings-can-exhaust-us-11585953336

Baron-Polanczyk, E. (2018). My i Oni. Uczniowie wobec nowych trendéw ICT [Us and
them: Pupils towards new ICT trends]. Oficyna Wyd. UZ.

Baron-Polanczyk, E. (2021a). Correlation between pupils’and teachers’opinions re-
garding the spheres and effects of ICT use by children and teenagers (research
report). Fides et Ratio, 4(48), 440-458. https://doi.org/10.34766/fetr.v48i4.937

Baron-Polanczyk, E. (2021b). Reasons for the use of ICT by children and teenagers
in daily Practice — Differentiating factors. The New Educational Review, 65(3),
99-1009. https://doi.org/10.15804/tner.2021.65.3.08

Bauman, Z. (2015). Intimations of postmodernity. Routledge. https://doi.org/10.
4324/9780203414934

Berdik, C. (2020). Future of childhood: Revisiting the potential uses of media in chil-
dren’s education. The Joan Ganz Cooney Center at Sesame Workshop. https://
joanganzcooneycenter.org/wp-content/uploads/2020/03/jgcc_revisiting
potential.pdf

Cho, C.-Y,, Hwang, T.-S., & Cherng, R.-J. (2012). Musculoskeletal symptoms and as-
sociated risk factors among office workers with high workload computer
use. Journal of Manipulative and Physiological Therapeutics, 35(7), 534-540.
https://doi.org/10.1016/j.jmpt.2012.07.004

Christ, M., & Szmigiel, M. (2016). Od gier terenowych po larpy, czyli pedagogika
przygody w procesie edukacji i socjalizacji odbiorcéw w réznych grupach
wiekowych [From outdoor games to live action role-playing - The pedagogy
of adventure in an educational and socialization process undergone by par-
ticipants from different age groups]. Edukacja Elementarna w Teorii i Praktyce,
Vol. 11, No. 4(42), 81-87. https://doi.org/10.14632/eetp.2016.11.42.81

Donoso, V., Pyzalski, J., Walter, N., Retzmann, N., lwanicka, A., d'Haenens, L.,
& Bartkowiak, K. (2020). Report on Interviews with Experts on Digital Skills in
Schools and on the Labour Market. ySKILLS.

D'Souza, K. (2020, November 23). Distance learning stokes fears of excessive
screen time. EdSource. https://edsource.org/2020/distance-learning-stokes-

fears-of-excessive-screen-time/644165



Eunika Baron-Polanczyk

The Impact of ICT on Shaping Reflexes and Manual Coordination in Children and Teenagers:
Pupils’and Teachers’ Opinions

(pp. 337-356)

Doucet, A., Netolicky, D., Timmers, K., & Tuscano, F. J. (2020). Thinking about ped-
agogy in an unfolding pandemic: An independent report on approaches to dis-
tance learning during COVID-19 school closures. https://issuu.com/education
international/docs/2020_research_covid-19_eng

Ferguson, G. A., & Takane, Y. (2016). Analiza statystyczna w psychologii i pedagog-
ice [Statistical analysis in psychology and education]. PWN.

Frankfort-Nachmias, C., Nachmias, D., & DeWaard, J. (2015). Research methods in
the social sciences. Worth Publishers, a Macmillan Education Company.

Furmanek, W. (2016). Metodologiczne trudnosci badan z pogranicza edukacji,
techniki i informatyki [Methodological difficulties studies border issues of
education, technology and computer science]. Edukacja — Technika - Infor-
matyka, 4(18), 21-28. https://doi.org/10.15584/eti.2016.4.1

Gabriel R., & Rohrs, H.-P. (2017). Social Media. Potenziale, Trends, Chancen und
Risiken. Springer.

Goralski, A. (1987). Metody opisu i wnioskowania statystycznego w psychologii i pe-
dagogice [Methods of statistical description and inference in psychology
and pedagogy]. PWN.

Guilford, J. G. (1964). Podstawowe metody statystyczne w psychologii i pedagogice
[Fundamental statistics in psychology and education]. PW.E.

Helms, R. W., Barneveld, R., & Dalpiaz, F. (2015). A method for the design of gam-
ified trainings. Proceedings of the Pacific Asia Conference on Information Sys-
tems (PACIS).

Henson, K. T. (2015). Curriculum planning: Integrating multiculturalism, construc-
tivism, and education reform. Waveland Press, Inc.

Jodzio, K. (2017). Neuropsychologia intencjonalnego dziatania. Koncepcje funkcji
wykonawczych [The neuropsychology of intentional action: Concepts of ex-
ecutive functions]. SCHOLAR.

King, B. M., & Minium, E. W. (2020). Statystyka dla psychologow i pedagogow [Sta-
tistical reasoning in psychology and education]. PWN.

Levinson, P. (2013). New new media. Pearson.

Murphy, K. (2020, May 4). Why Zoom is terrible. The New York Times. https://nyti.
ms/35hnfN7

Osinski, W. (2019). Antropomotoryka [Anthropomotorics]. AWF.

355

S8S5/-eSC NSSI

60¥8-€7SC NSSI -2



e- ISSN 2543-8409

ISSN 2543-7585

356

Eunika Baron-Polanczyk

The Impact of ICT on Shaping Reflexes and Manual Coordination in Children and Teenagers:
Pupils’and Teachers’ Opinions

(pp. 337-356)

Pilch, T., & Bauman, T. (2010). Zasady badan pedagogicznych. Strategie ilosciowe
i jakosciowe [Principles of pedagogical research: Quantitative and qualita-
tive strategies].,Zak’.

Protzko, J., & Schooler, J. (2019). Kids these days: Why the youth of today seem
lacking. Science Advances, 5(10). https://doi.org/10.1126/sciadv.aav5916

Ptaszek, G., Stunza, G. D., Pyzalski, J., Debski, M., & Bigaj, M. (2020). Edukacja
zdalna: co stato sie z uczniami, ich rodzicami i nauczycielami? [Remote edu-
cation: What happened to students, their parents and teachers?]. GWP.

Raczek, J. (2010). Antropomotoryka. Teoria motorycznosci cztowieka w zarysie [An-
thropomotorics: A theory of human motoricity in outline]. PZWL.

Rasfeld, M., & Breidenbach, S. (2014). Schulen im Aufbruch. Eine Anstiftung. Kosel-
Verlag.

Siemieniecki, B. (2021). Media a patologie [Media and pathologies]. In B. Siemie-
niecki (Ed.), Pedagogika medialna [Media pedagogy] (pp. 163-197). PWN.

Steinkuehler, C. (2020). Esports research: Critical, empirical, and historical stud-
ies of competitive videogame play. Games and Culture: A Journal of Interac-
tive Media, 15(1). SAGE. https://doi.org/10.1177/1555412019836855

Urbaniak-Zajac, D. (2018). O faczeniu badan ilosciowych i jakosciowych — oczeki-
wania i watpliwosci [On combining qualitative and quantitative research:
Expectations and doubts]. Przeglqd Badan Edukacyjnych, 1(26), 121-138.
https://doi.org/10.12775/PBE.2018.007

van Deursen, A., & van Dijk, J. (2014). Digital skills: Unlocking the information soci-
ety. Palgrave Macmillan.

van Hilvoorde, I., & Pot, N. (2016). Embodiment and fundamental motor skills in
eSports. Sport Ethics and Philosophy, 10(1), 1-14. https://doi.org/10.1080/
17511321.2016.1159246

Wang, Y.-F.,, Hsu, Y.-F,, & Fang, K. (2022). The key elements of gamification in cor-
porate training — The Delphi method. Entertainment Computing, Vol. 40,
100463. https://doi.org/10.1016/j.entcom.2021.100463

Zimbardo, P. G., & Gerrig, R. J. (2014). Psychologia i zycie [Psychology and life]. PWN.



