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ABSTRACT

The aim of the article is to describe the specifics of a mediated memorization
ability of the Internet users (the IU) to memorize new words (familiar/unfamiliar,
words that describe certain/abstract concepts).

Methods. The research involved 70 respondents aged 37-53. All the res-
ponders have a higher education and work in spheres of intellectual labor (edu-
cation, culture and healthcare). The respondents were divided into two groups
based on their preferences of a coding system: the Internet users (the experimen-
tal group, EG) and the Reading Subjects (the control group, CG).
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The pivotal tool in the research was the pictogram technique. It was mo-
dified by an extra row. An additional row comprised foreign, unknown words.
Instructions, timing and order met the basic requirements of the technique in
both cases.

Results of the research. A number of recognized familiar words is equal
in both groups. There are statistically significant differences (p < 0.01) in recog-
nition of unfamiliar terms. Moreover, there is a significant difference (p < 0.01)
in recalling abstract concepts in the row of unfamiliar words. In both cases, the
reading subjects showed fewer mistakes in recognizing words.

Analyzing the data, no correlation between the age and the quantity of
right answers has been detected both in the experimental and control groups.

Conclusions. The hypothesis that the Internet use has deforming conse-
quences for the mediated memorization has been proved. The deformation
leads to a deterioration in memorization of new information, especially when it
is generalized.

Key words: higher mental functions, mediated memorization, pictogram,
active web-users.

Introduction

The rapid evolution of the Internet, becoming a leading
media of the new generation, and the permanently increasing
popularity among users of different ages, is gradually leading
to a new offline/online or mixed reality. According to a pos-
tulate from cultural-historical psychology upon socio-cultural
determination of all higher mental functions, new conditions
induce new, previously unknown features of the psyche.

Logically, these changes have become a matter of research
interest in the past few decades. Despite numerous directions
of the research in this field, two main ones can be distin-
guished. The first direction includes works dedicated to the
symptoms and factors of the cyber addiction formation. This
type of research started at the beginning of the XX century
with the work of C. Young. The second line endeavours to
examine various means of online communication and impli-
cations caused by it, both in the very communication and the
personality of the participants.
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The analysis of the Internet use effect on cognitive abilities
is a less popular topic for scientific survey. An implicit iden-
tification of information and knowledge, widely spread in the
scientific community, possibly caused a delusion when owning
a «smart» device is equal to the intellectual competence of its
owner. Naturally, the representatives of generation Z got a
pivotal role in this type of research. The main impetus for a
research were personal observations of M. Prenski (Prenski,
2001), American writer and game designer. He was one of the
first to point out changes in cognitive abilities of the adoles-
cent and emergent adults and their discrepancy to a traditional
educational practice. The terms «the digital aborigines» and
«the digital migrants» introduced by M. Prenski became wide-
spread among scientists.

The results of the studies on cognitive abilities of the
emergent adults available at the moment are quite controver-
sial. They confirm and refute common myths at the same time
(Bogacheva, Spivak, 2019). Nevertheless, few generalized con-
clusions can be pointed out. The representatives of generation
7 possess specific cognitive abilities (including the brain orga-
nization level). These differences do not represent any super-
powers, which is obvious on all levels of pedagogical practice.

While the results of studies upon cognitive abilities of the
digital aborigines are quite controversial, the studies of Inter-
net use implications on the digital migrant cognitive abilities
are sporadic. It is logical to assume that Internet use causes
some implications. For instance, the idea that digital technolo-
gy contains pathological factors was examined by A. Tkhostov
and his colleagues (Tkhostov, Rasskasova & Yemelin, 2019).
Their research was based on a clinical study upon smartphone
users with different levels of sleep disorder.

The results of some other studies may be interpreted in
favour of the hypothesis mentioned above. Classic techniques
used to study the thinking («Objects Classification», «Picto-
gram», «Interpretation of proverbs») were applied to a group
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of 50 healthy people aged 20—39. The authors revealed specific
features of consciousness and characterized them as «Psycho-
pathology of Everyday Life» by analogy with the famous work
of Z. Freud. These features include: a decline in critical judg-
ment to one’s results, a neurodynamic disorder (fatigue, con-
centration loss, professional impairment, etc.), inconsistent,
diverse and egocentric thinking (Sultanova & Ivanova, 2017).

A rapid integration of the Internet into daily life requires
empirical tests of hypotheses about possible (positive, develo-
ping or negative, deforming) impact of the Internet on cogni-
tive abilities of the digital migrants. It can be assumed that
if an impact is negative, the first higher mental functions to
suffer would be those that go through the longest formation
period during ontogenesis.

Current study specifies global hypotheses on mediated
memorization mentioned above as follows. If active Internet
use has a deforming effect, it will affect the most complex part
of the higher mental function and show up with the following
symptoms:

— the deterioration of memorizing new concepts in com-
parison with well-known ones;

— the increase of mistakes in recalling abstract concepts
in comparison with concrete ones.

Research Objective
The aim of the article is to present an experimental sub-
stantiation of cognitive deformity in adult active Internet users
based on the material of mediated memorization.

Objectives of the article
1. Description of the modification of the pictogram tech-
nique.
2. Revealing the features of mediated memorization of
words in adult active Internet users.
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Research methods and methodology

Empirical test of the hypothesis mentioned above was ac-
complished through a quasi-experimental study. The Internet
users form the experimental group and the respondents who
prefer the printed coding system, the Reading Subjects, form
the control group.

The study involved 70 respondents from young and middle
age groups. All the respondents have higher education and rep-
resent spheres of intellectual labor (sphere of culture, educa-
tion and healthcare). The division into groups was carried out
through the interviewing aimed at identifying the information
habits and preferable information system (digital or printed).

A study of mediated memorization was carried out via a
modified version of the pictogram technique. The instructions
(«To each word, draw something that will later help you re-
call it»), the time frame (1 hour) and the structure of the test
(words were offered in random order) met the basic require-
ments for the method. The modification comprised two rows of
words instead of one (16 words in each).

Corresponding to a traditional list for memorizing, the
first row comprised well-known words and phrases: 1. Happy
holiday. 2. Hard work. 3. Development. 4. Hope. 5. Poisonous
question. 6. Happiness. 7. Warm wind. 8. Cheat. 9. Freedom.
10. Dark night. 11. Delicious dinner. 12. Doubt. 13. Separa-
tion. 14. Brave action. 15. Illness. 16. Wealth (Rubinstein,
2004: 161).

Apart from concrete and abstract concepts, the second row
also included words with figurative meaning. The words from
the second row were supplemented with definitions taken from
the dictionaries of foreign words (Bulyko, 2007). 1. Reliable
abaca (a rope made of banana fiber). 2. Invariance (the state
of being constant, unchanging). 3. Precise jab (light straight
punch in boxing made from a long distance). 4. Plebs (com-
moners). 5. Apperception (the process of understanding some-
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thing perceived in terms of previous experience). 6. Incendiary
cachucha (Spanish dance). 7. Travesty (artistic imitation usu-
ally grotesquely incongruous in style, treatment, or subject
matter). 8. Mestization (a process of mixing human races). 9.
Gentle crossbred (species of sheep). 10. Scriting (a technique of
retelling complex concepts through visualizing). 11. Jeres (de-
viation from dogmas; figuratively — nonsense). 12. Delicious
petit four (a cake). 13. Defeatism (an attitude of accepting,
expecting, or being resigned to defeat). 14. Evaluation (assess-
ment) 15. Abrakadabra (magic spell, figurative — nonsense).
16. Reverence (a slight lowering of the body with bending of
the knees, figurative — an act of respect).

Data processing and analysis was carried out according to
two parameters. First, a quantitative assessment of memorized
words (correct/incorrect). Second, a qualitative analysis of as-
sociations: the ability to find a mediated image, it’s certain or
general pattern, the adequacy and meaningfulness of associa-
tions.

Results and Discussion

The results of preliminary conversation showed that the
majority of the respondents (46%) do not have any unambi-
guous preferences in media sources. They equally use both
digital media and printed sources. This type of respondents
was excluded from the following survey. The second largest
group (28 people or 40% ) is the Internet users. They voluntari-
ly deprived themselves of reading any printed sources in daily
life (apart from professional duties). The smallest group is the
reading subjects (10 people or 14% ). This fact raised a certain
methodological problem.

An issue of balancing a quantitative composition of the
control and the experimental groups was solved via a method
of quasi-samples. A bigger group of the Internet users was
randomly divided into two groups, 10 participants each. It
allowed us to make a comparative analysis twice and juxtapose
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obtained results. To facilitate the analysis of the results, only
one of the comparative studies was described comprehensively.
Quantitative assessment of the correctness
of memorization
Table 1 shows the age parameters of the participants and
the number of mistakes in recalling 2 rows of words: familiar
(row 1) and unfamiliar (row 2).

Table 1
The number of mistakes in memorized words
in different groups
N The Control Group The Experimental Group
Age Row 1 | Row 2 Age Row 1 | Row 2
1 42 0 0 46 0 0
2 45 1 6 48 0 1
3 44 0 6 37 0 8
4 40 0 0 49 1 6
5 38 0 0 38 3 5
6 48 0 0 40 0 2
7 37 0 0 39 0 1
8 46 0 0 46 0 3
9 53 0 0 45 2 8
10 52 0 0 42 1 7
M=44.5| > =1 2 =12 | M =43 2 =1 > =41

A brief glance through the table showed the reading sub-
jects made fewer mistakes in memorizing both rows. The num-
ber of people in the control group who memorized the words
from both rows correctly statistically had no significant dif-
ference (p = 0.63 at ¢_, = 1.64 for p < 0.05). Among the
Internet users, there were more respondents who memorized
well-known words (¢ = 2.5 at ¢_,, = 2.31 for p < 0.01).

The number of mistakes also differed in two groups. A
number of mistakes of familiar words was statistically the same
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(U = 34 at the critical value of the Mann — Whitney criterion
for a 5% error probability U = 27). However, the number of
mistakes of unfamiliar words was significantly different.

Similar results were obtained when comparing the data of
the control group and the experimental group. The results are
as follows: 30% made mistakes in memorizing familiar words
and 70% in the second row. The Internet users made fewer
mistakes in memorizing words (6 words in row 1 and 38 words
in row 2). However, the revealed differences persist: in the
control group, there were significantly more participants who
reproduced familiar words correctly in comparison with un-
familiar ones (¢ = 1.83, p < 0.05). There was no significant
difference in memorizing familiar words with the reading sub-
jects (U = 38, p > 0.05), while the results in memorizing un-
known words were statistically different (U = 18, p < 0.01).

It is essential to point out that the analysis did not reveal a
correlation between the age of the respondents and the number
of right answers (Pearson’s coefficient, SPSS v. 19 program).
Thus, this allows us not to take involutional processes as po-
tential factors affecting the study into account.

Qualitative analysis of associations

Most of the participants had concrete, meaningful asso-
ciations which were similar in both groups. Table 2 depicts
examples of pictograms for the words with different meanings
(concrete, abstract, with figurative meaning).

There was one mistake in each group in memorizing a
phrase «poisonous question». A member of the CG used a
«check mark» and failed to recall the meaning of a symbol.
A member of the EG failed to make up any association at all.
Some other abstract concepts (freedom — 2, happiness — 1,
cheat — 1) challenged the members of the EG to create an asso-
ciation. In the framework of pathopsychological studies, this
inability to create a symbolic mediated image is interpreted as
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a concreteness of thinking and a difficulty of generalization,
which is inherent with oligophrenia and epilepsy (Rubinstein,
2004: 163). In our case, it represented the individual charac-
teristics of the respondents’ thinking or fluctuations in their
functional state in performing the method, rather than of the
disruptions mentioned above.

Table 2

Examples of pictures that mediate the memorization
of familiar words

The Control Group | The Experimental Group
Happy Holiday
Balloons — 4 Balloons — 5
Firework — 3 Cake — 2
Cake — 1 Firework — 1
Flowers — 1 Cake — 1
Emoji — 1 Shot — 1
Development
Arrow — 3 Book — 3
Book — 2 Arrow — 2
Spiral — 2 Tree — 2
Sketch of a human, Ladder — 1
increasing in height — 1 Computer — 1
Egg — chicken — hen — 1 Pen -1

Wavy line — 1
Poisonous Question
A snake shaped as a question A snake shaped as a question

mark — 4 mark — 4
Question mark — 2 Question mark — 2
Mushroom — 2 Mushroom — 2
Skull and crossbones — 1 Syringe — 1
Check mark — 1 No picture — 1

Table 3 shows the examples of pictograms for the words
from row 2. There is also a similarity of associations of unfa-
miliar words in both groups.
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Table 3

Examples of associations for mediated memorization
of unfamiliar words

The Control Group | The Experimental Group
Reliable Abaka

Cable (rope) — 7 Cable (rope) — 9
Banana — 2 Banana — 1
Lock — 1

Invariance
Crystal — 4 Crystal — 2
House — 1 Mathematical formulas — 2
Grave — 1 Spiral — 1
Parallels — 1 Parallel lines — 1
Exclamation mark — 1 Wavy lines — 1
Arrow — 1 Arrow — 1
No picture— 1 Infinity sign — 1
No picture — 1
Jeres

Chaotic lines — 6 Chaotic lines — 6

Bomb — 1 Question mark — 1
Head with a halo — 1 Head with horns — 1
Apple - 1 Apple - 1
Geometric abstraction — 1 Geometric abstraction — 1

Below there are phrases from Table 3 in a descending order
according to a frequency of mistakes:

— a concrete term «reliable abaca» (100% of recognition
in both groups);

— a word with a figurative meaning «jeres» (one mistake
in each group, it’s the result of using geometrical forms, i.e.
inane images);

— an abstract concept «invariance» (3 mistakes in the CG,
4 mistakes in the EG. The reason is associating the words with
universal symbols: parallels, infinity sign, spirals, or inability
to choose an image).
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Analyzing the data, we discovered additional line for the
study. The point of the additional direction was in detection
of unknown words at min and max levels of memorization.
Table 4 presents the number of mistakes made in memorizing
words with concrete and abstract meaning.

Table 4
Mistakes in recalling concrete and abstract concepts

Group of Group of

Concrete concepts | respondents Abstract respondents
CG | EG | °°"°P" ["cg [ EG
Reliable abaca 0 0 Invariance 3 4
Precise jab 0 1 Apperception 2 5
Plebs 1 1 Mestization 0 4
Cachucha 0 0 Scriting 1 5
Travesty 1 4 Eres 1 1
Gentle crossbred 1 3 Defeatism 2 6
Delicious petit four 0 2 Evaluation 0 3
Curtsy 0 0 Abrakadabra 0 2

b 3 11 z 9 30

According to the data in Table 4, there were fewer mis-
takes in memorization of concrete concepts in comparison with
abstract concepts in both groups. There was no significant dif-
ference between the groups in memorizing concrete concepts
(U =19.5 at U, = 15 for p < 0.05). However, there was a
significant difference in the number of memorized abstract
concepts (U = 6.5 at U . =9 for p < 0.01).

Conclusions
A comparative analysis revealed following:
— recognition of familiar words was at the same high level
in both groups;
© Medvedskaia Elena
DOI (article): https://doi.org/10.32626/2227-6246.2021-54.78-92
http.//journals.uran.ua/index.php/2227-6246

88



ISSN 2227-6246 (Print) 3B6IPHUK HAYKOBUX PALLb
ISSN 2663-6956 (Online) ”rPOBJIEMM CYYACHOI NCUXO/0rIi”

DOI: https://doi.org/10.32626/2227-6246.2021-54 2021. BUINYCK 54

— recognition of unknown words was significantly higher
in the CG (the difference was measured by two parameters:
the number of people who made a mistake, the number of mis-
takes);

— respondents of both groups successfully memorized un-
known concrete words;

— the number of memorized unknown abstract concepts
was significantly higher in the CG.

The analysis revealed an impairment in the mediated me-
morization ability of the Internet users. The impairment was
detached specifically in memorization of abstract concepts.
Thus, the hypothesis of a deforming impact of Internet use on
the higher mental functions has been empirically proved.
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MedsedcbKa EaeHa. Ocobnusocmi onocepedKO8aHO20 3aNAM’AMOBY8AHHA Y
dopocaux akmusHuUX iHmepHem-Kopucmyeavie

AHOTALIA
Mema cmammi — onucamu ocobsusocmi ornocepedKos8aHoO20 3anam’amosy-
8aHHA cnig (3Haliomux / mMmano3Halomux, Wo Mo3HAYAOMb KOHKpemHi / ab-
CMPAKMHi NoHAMMsA) y 00poCaAUX AKMUBHUX iHMepHem-Kopucmysadie.

Memoou. [locnidoxceHHs 30ilicHeHo y subipui i3 70 pecrioHOeHmMig 8ikom 8i0
37 0o 53 pokis. Yci yuacHUKU maroms suwyy ocsimy, npauyroome y cgepi iHme-
AekmyanbHUx npogecili (MpayisHUKU ycmaHo8 ocgimu, Kyaemypu U 0OXOpOHU
300po8’s). I3 3a2aa6HOI 8UBIPKU 30 ormomozoto beciou 6yno dugepeHuiliosaHo
08i 2pynu, Wo 8i0pi3HAMbCA 30 C8OIMU YyrOO0OAHHAMU NPOoBiIOHO CUCMEMOKD
KOOyB8aHHSA iHGhopmauii: akmueHi iHmepHem-Kopucmysa4i (ekcnepumeHmasie-
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Ha epyna) i cy6’ekmu, AKi Yumarome (KOHMPOoseHa 2pyna), wo 36epizarome y
€80ili }ummeoiansHocmi 38U4Ky 00 YUMAHHA NANeposux Hociie.

BugyeHHsA orocepedKoB8aHO20 3aNamM’Amo8y8aHHA pPos8odusocsa 3a 0omno-
MO20t0 MemOoOUKU MiIKMo2pamu 3 MoOUiKayiero y suensadi Opyaozo pady 045
3anam’amoey8aHHA, W0 CKAAOAEMbCA 3 IHO3eMHUX, Maa03Haliomux cnie. IH-
CMPYKYisf, 4ac nepesipku npasunbHocmi npueadysaHHsA i io2o nopadok byau
i0eHmuyHi 8 08ox sunadkax i eionosioasnu 6azosum 8umMo2am 00 MemoOUKU.

Pe3ynbmamu 0ocnidxceHHA. YCmaHo8/1eHOo, Wo 8 rnpu2adysaHHi 3Halio-
Mux cnie 0aHi 080x epyn momoxcHi. Cmamucmu4yHo 00CmMOo8ipHi 8iOMiHHOCMI
(p < 0,01) suseneHo y 8i0meopeHHi Mano3HalioMmux MOHAMb, 0e MeHWy Kilb-
Kicmb nomusok npodemoHcmpysanu cyb’ekmu, aKki Yumarome. YcepeOuHi ybo-
20 pAOY Mano3HalloMmux MOHAMb y pecrioHOeHmia 080x 2pyn 8UABAEHO 3HAYY Wi
giomiHHocmi (p < 0,01) y npasusnbHOMy nNpu2ady8aHHi d6CMPAKMHUX MOHAMb.
Tym maKox« MeHWy KinbKicmos MOMUsOK 3aghikcosaHo y cyb’ekmis, AKi yuma-
tome. Y pesynbmami KopenAyiliHo2o aHani3y He 8CMAHOB/EHO 38°A3Ki8 MiXc
KifIbKiCMo MOMU/IOK npu2ady8aHHS | 8BIKOM pecrioHOeHmMi8 y ekcrnepumMeHmaris-
Hili i KOHMponoeHil 2pynax.

BucHosKu. Emnipu4yHo nidmeepoxceHo e2inomesy npo oOegpopmyroyuli
8r/1U8 aKMUBHUX iHMePHEM-NMPAKMUK Ha ornocepedKo8aHe 3anam’aAmosysaH-
HA. Lia Oegpopmauis nonseae y nozipweHHi 30amHocmi 00 3anam’amosy8aHHSA
HoB8o0i iHghopmay,ii, 0cobauB0 AKW0 BOHO MAE Yy302ab6HeHUl xapakmep.

Kntouoei cnosa: suwi rncuxiyHi ¢hyHKyii, onocepedxkosaHe 3anam’amosy-
BQAHHA, MNIKMO2PAMa, AKMUBHI iHMepHemM-Kopucmyegadi.

Medeedckaa EneHa. OcobeHHOcmu o0nocpedo8aHHO20 3ANOMUHAHUA Y
83POC/bIX AKMUBHbLIX UHMepHem-nons3oeameneii

AHHOTAUNA
Llenb cmameu —onucams ocobeHHocmu ornocpedo8aHHO20 3arMOMUHAHUA C/108
(3HaKOMBbIX / MAA03HAKOMbIX, 0603HAYAOUWUX KOHKpemHble / abcmpakmHsle
MOHAMUA) y 83POC/bIX AKMUBHbIX UHMepHem-rose3oeamernell.

Memodel. MicciedosaHue ocyujecmeneHo 8 8bibopke u3 70 pecrioHOeHmMos
8 8o3pacme om 37 do 53 nem. Bce yyacmHuKu umerom svicuiee 06pa3o8aHue,
pabomarom 6 cghepe uHmennekmMyasnbHoix npogecculi (pabomHuku yypexcoe-
Huli 06pa3zosaHus, Kyabmypsl u 30pasooxpaHeHus). U3 obueli 8bibopKu rno-
cpedcmsom becedsl bblao OupepeHyuposaHo 08e 2pyrbl, OMAUYAOULUXCA
rno ceoum npednoymeHusam sedyujeli cucmemoli KOOUPOBAHUA UHoOpMaAyuu:
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aKMUBHbIE UHMeEPHEeMm-nosb6308amesnu (IKcnepumMeHmasnbHas 2pynna) u cybb-
eKmol yumarowjue (KOHMPOAbHAA 2pyNra), coxpaHAauue 8 ceoeli HusHeoes-
mesnbHOCMU MPUBLIYKY K UmeHUro 6yMaxcHbIx Hocumenedl.

U3yyeHue onocpedosaHHO20 3aMOMUHAHUA MPOB0OUSOCH M0CPEOCMEOM
MemoOUKU MUKMo2pamMmel ¢ Mooughukayueli 8 sude emopo2o psada 014 3arno-
MUHQHUS, COCMOAW,e20 U3 UHOCMPAHHbIX, MAA03HAKOMbIX C/108. MHCMPYKYUs,
8peMsA MPo8epKU NPaAsuAbHOCMU MPUNOMUHAHUSA U e20 MopsA0oK bblau udeH-
Mu4Hbl 8 08yX C/Y4Yasx U coomeemcmeo8sasnu 6a3o8siM mpebosaHUAM K Me-
moduke.

Pe3ynbsmamel uccsed08aHuUSA. YCmMaHO81eHo, Ymo 8 MPUNOMUHAHUU 3HA-
KOMbIX €108 OaHHble 08yx 2pyrn moxoecmseHHbl. Cmamucmuy4ecku 0ocmo-
gepHsble paszauyus (p < 0,01) obHapyxceHbI 8 80CMPOU38EOEHUU MAI03HAKOMBbIX
noHamud, 20e MeHblWee Konuyecmso owuboK npodeMoHCmpuUposanu cybvek-
meol Yyumarowjue. BHympu asmozo pada mMas03HaKoMbIx MOHAMUU y pecrnoHOeH-
mose 08yx 2pyni 8blfAsseHbl 3HaYuUMble omauyus (p < 0,01) 8 NpasuabHOM Mpu-
MOMUHAHUU abcmpakmHbeix noHAMul. 30ece Makxe MeHbulee Koau4ecmeo
OWUBOK 30(hUKCUPOBAHO Y CYyOBEKMO8 Yumarouwux. B umoae KoppenayuoHHO-
20 QHA/U30 He YycmaHOo8s1eHo c8s3eli Mexdy Koau4ecmeom owuboK npunomu-
HGHUA U 803pAcMOoM pecrioHOeHMOo8 8 3KCrepumMeHmMasbHol U KOHMpOosasHoU
2pynnax.

BbI1800bI. IMnupu4ecku noomeepicoeHa a2urnomesa o 0egopMUpPYOU,EM
8/UAHUU KMUBHbIX UHMePHem-npakmuK Ha 0rocpedos8aHHOE 3arMoMUHAHUE.
JlaHHas deghopmayus 3akaodaemcs 8 yxyouieHuu criocobHoCmu K 3aromMuHa-
Hur Hosol UHghopmayuu, ocobeHHo ecnu oHa umeem 0b6obweHHbIl xapakmep.

Knroveeoble cn08a: sbicuiue rcuxudeckue yHKYUU, onocpedosaHHoe 3a-
MOMUHAHUE, MUKMO2PamMma, AKMueHble UHMepHem-rosib308ameru.
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