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saprotam?
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* Cilvéks ir adaptivs..
» Uztvere — adaptivs process....
* Més nemanami pielagojamies dazadiem rikiem, vidém,
uztveres formatiem...
* Més pielagojam musu uztveri dazadiem formatiem
* Més pielagojam dazadus formatus mdsu uztverei
* “Lietotajam draudzigi riki’
Cilvéks — evolucionari adaptivs uztveres un
kognitivs hameleons

Clark, A. (2008). Supersizing the Risko, E. F., & Gilbert, S. J. (2016). Donald, M. (1993). Human cognitive
mind: Embodiment, action, and Cognitive offloading. Trends in cognitive evolution: What we were, what we are
cognitive extension. OUP USA. sciences, 20(9), 676-688. becoming. Social Research, 143-170.



Formats ietekmé .. [RoHiGId ISKIDES
Digitala lasiSana:
» Parslégsanas starp aplikacijam, programmam, darbiem....
« Daudzlietojums (multitasking)
 Hipersaites (hyperlinks)
* mazaka mera
* t.s. horizontala skenésana (ka tas notiek analogas lasiSanas gadijuma)
» sensorimotorais kontakts

» Atrums vs. precizitate... ielago8ana... jégas kopsakaru uztvere




Jebkura no formatiem — més |oti atskirigi
lasam atkariba no satura, .....




Table 1 ' .
Approximate Mean Fixation Duration and Saccade Length in
Reading, Visual Search, Scene Perception,

Music Reading, and Typing

Mean fixation Mean saccade size
Task duration (ms}) (degrees)

Silent reading 225 2 {(about 8 letters)
Oral reading 275 1.5 (about 6 letters)
Visual search 275 3
Scene perception 330 4
Music reading 375 ]
Typing 400 I (about 4 letters)

Note. Values are taken from a number of sources and vary depending
on a number of factors (see Rayner, 1984).

Psychological Bulletin
1998, Vol. 124, No. 3, 372-422

Acu kustibas:

jutigas pret

e vizuala
procesa
veidu

e |asisanas
veidu

Copyright 1998 by the American Psychological Association, Inc.
0033-2909/98/$3.00

Eye Movements in Reading and Information Processing:

20 Years of Research

Keith Rayner

University of Massachusetts at Amherst



Acu kustibas ir jutigas pret lasita teksta saturu

96 Skilled reading of text

TABLE 4.1 Variability in adults reading different types of text

Topic Fixation duration’ Saccade length’ Regressions (V0)f WPM
Light fiction 202 9.2 3 365
Newspaper article 209 8.3 6 321
History 222 8.3 4 . - 313
Psychology 216 8.1 11 308
English hterature 220 7.9 10 305 -
Economics 233 7.0 11 268
Mathematics 254 7.3 .18 : 243
Physics 261 6.9 17 - 238
Biology 264 6.8 18 233
M 231 7.8 11 288

Mean fixation duration, mean saccade length, proportion of fixations that were regressions, and words per minute reading
time (WPM) for 10 good college-age readers reading different types of text.

“In ms.

" In character spaces (4 character spaces = 1° of visual angle).

¢ Parcentaoe of total fixations that were regressions.

Rayner, K., Pollatsek, A., Ashby, J., & Clifton Jr, C. (2012). Ps [
, K, , AL, , J., , C. . Psychology of reading.
2"d Ed. New York: Psychology Press. p. 96 > °



Journal of Eye Movement Research Laicane, I, Skilters, J. & Lacis, I. (2015)
8(3)4,1-12 Smmple Configuration Effects on Eye Movements in Honzontal Scanning Tasks

h Orizon té I é S ke n ésa na (a na I Og é S Simple Co'nfigur'ation Effects on Eye
IaSTéa nas g adTJ um é ) Movements in Horizontal Scanning Tasks

Ilze Laicane
University of Latvia

Jurgis Skilters Ivars Lacis
University of Latvia University of Latvia
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Smmple Configuration Effects on Eye Movements in Horizontal Scanning Tasks
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Digitala / analoga
lasisana




* Testejot studentus:

e |lasot uz papira un ekrana:
* Acu kustibu mérijumi (>25 000 fiksacijas)
¢ KOntrOIjaUtéjumi (Norwegian national reading assessment) abOS formétOS.

 Lasit uz ekrana - vajaka apstrades kvalitate, sliktaka satura
izpratne.

Computers & Education 219 (2024) 105107

Contents lists available at ScienceDirect

&
Computers & Education =
journal homepage: www.elsevier.com/locate/compedu
The smell of paper or the shine of a screen? Students’ reading iy

comprehension, text processing, and attitudes when reading on
paper and screen

Ragnhild Engdal Jensen, Astrid Roe, Marte Blikstad-Balas

Department of Teacher Education and School Research, University of Oslo. Postboks 1099, Blindern, 0317, Oslo, Norway



Reading and Writing (2022) 35:1549-1568

https://doi.org/10.1007/511145-021-10246-2 Print Group Digital Group
n_50 (N=24) (N=26)
M) M SO M SD
Check for
updates

Fixation durations

Reading in print versus digital media uses different

- X . Whole article 1090.59 543.50 955.78 355.01
cognitive strategies: evidence from eye movements Texts
during science-text reading First-pass reading 43658 20521 51587 226.70
Rereading 433.11 36020 23594 199.47
Yu-Cin Jian'C: Total texts 869.69 45596 751.81 276.62
. Diagrams
4 — n - - - —-— — . .
« Saprasana — butigka labdKd lasot drukata formatarsees s 22 we 2n s
Rereading 59.82 57.66 3344 3734
250 v = v - L mm Total diagrams 102.06  66.58 8573 5226
 Dazadas uztveres un saprasanas strategijas Disgram Statements
First-pass reading 55.18 3462 8139 5541
2.00 1h9 Rereading 63.66 5468 3685 3535
N 1.63 Total diagram statements ~ 118.84  63.89 118.24  66.85
150 \
1.50 142 N
N

Numbers

1.00

Froud, K., Levinson, L., Maddox, C., &
Smith, P. (2023). Middle-schoolers' reading
and processing depth in response to digital
and print media: An N400 study. bioRxiv,
2023-08
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Zivan M, Vaknin S, Peleg N, Ackerman R, Horowitz-Kraus T (2023) Higher theta-beta ratio during screen-based vs.
printed paper is related to lower attention in children: An EEG study. PLOS ONE 18(5):
€0283863. https://doi.ora/10.1371/journal.pone.0283863
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https://doi.org/10.1371/journal.pone.0283863

PEDEES VSRISIGES WASISSE) L oisure print

reading) — butiski mainas dzives laika.
Metaanalize ar lielu izlasi N=469,564 (2000- 2022).

» Skolas laika: negativa korelacija
Starp izklaides lasisanu digitali un

satura saprasanu, Felrmary 2025, Vol. 95, No. 1. pp. 5.5
L , , . DOI: 10.3102/00346543231216463
° Vela k ( ple m_’ un Ive rs,tate) Arficli reuse guidelines: sa’g‘c’pub.com/joumals-perf’missifms
_ s —- g © 2023 AERA. https://journals.sagepub.com/home/rer
korelacija klast pozitiva.
« Tehnologiskie konteksti ietekmé Do New Forms of Reading Pay Off? A Meta-
lasiSanas saturu dzives laika Analysis on the Relationship Between Leisure

. . e e g Digital Reading Habits and Text Comprehension
* [zklaides lasisana digitala vidé: nav 5 S P

tik veil_<sm/'ga satura sapras"aypé, Lidia Altamura
salidzinot ar drukatiem medijiem. Cristina Vargas

Ladislao Salmeron
University of Valencia



Sensorimotorais
kontakts butisks
lasot un rakstot.

No analogiem
medijiem

1) Dzilaka jegas
kopsakaru apguve
2) Labaka
uzmanibas

koordinacija

Froud, K., Levinson, L., Maddox, C., & Smith, P. (2023).

Middle-schoolers' reading and processing depth in
response to digital and print media: An N400

ctiidhs hinPviv 2N22_NQ

Experimental conditions

256 electrodes

EEG recordings

-Writing: ¢ 4, SRR RARLY RN il

- Typing:

paraply paraply paraply paraply para

Network measures

Hub

Edge
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Zivan M, Vaknin S, Peleg N, Ackerman R, Horowitz-
Kraus T (2023) Higher theta-beta ratio during screen-
based vs. printed paper is related to lower attention in
children: An EEG study. PLOS ONE 18(5):

e0283863. https://doi.org/10.1371/journal.pone.0283863

Van der Weel FR and Van der Meer ALH (2024) Handwriting but not typewriting
leads to widespread brain connectivity: a high-density EEG study with implications
for the classroom. Front. Psychol. 14:1219945. doi: 10.3389/fpsyg.2023.1219945


https://doi.org/10.1371/journal.pone.0283863

* Uzmanibas sadalijums (aftention allocation) lasot no
papira un ekrana
* 6-8 gadu veci bérni (n=15)
EEG

« Uzmanibas sadalijjums labaks, lasot uz papira
» Augstaka precizitate
 LasiSana no ekrana --

* Lielaka kognitiva slodze (greater cognitive load)
 Mazaka uzmanibas koncentracija

Zivan M, Vaknin S, Peleg N, Ackerman R, Horowitz-Kraus T (2023) Higher theta-beta ratio during screen-based vs.
printed paper is related to lower attention in children: An EEG study. PLOS ONE 18(5):
e0283863. https://doi.org/10.1371/journal.pone.0283863



https://doi.org/10.1371/journal.pone.0283863

Horowitz-Kraus, T., and Hutton, J. S. 2018. Brain connectivity in children is increased by the time they spend reading books
and decreased by the length of exposure to screen-based media. Acta Paediatr. 107:685-93. doi: 10.1111/apa.14176

IwY2xjawNOrnRleHRuA2FIbQIxMABicmIKETFmMzIR

https://kids.frontiersin.org/articles/10.3389/frym.2018.00066?fbclid

a04xNjM5Vzc4ajF6AR59XVXPrS9Ok-

HONYgLo5k20XwMgDZ72r6Lp5L3fX2f)gtb8USMrCvdRQRGdaQ_aem_C9jyRxm5wMOlag7gRTKOIA



* Biezs digitalo riku lietojums (lai pierakstitu lekcijas) rada detalu /
“kopijveida” atminu (verbatim memories)
« Rakstit ar roku (piem., lekcijas) un lasit printétus tekstus -- dzilaki jegas
kopsakari.

* Interakcija un sensora mijiedarbiba gan lasot, gan rakstot butiski
palidz satura uztverei un ielagosanai

* Sensorimotorais kontakts

* Analoga lasisana butiski uzlabo bérnu vardu krajumu agra
bérniba
— Ipasi, ja vecaki lasa prieksa ...
— Vairak unikalu vardu neka sarunas...

Mangen, A., Walgermo, B. R., & Brgnnick, K. (2013).
Reading linear texts on paper versus computer screen:
Effects on reading comprehension. International journal of
educational research, 58, 61-68

Mangen, A., & Kuiken, D. (2014). Lost in an iPad: Narrative
engagement on paper and tablet. Scientific study of
literature, 4(2), 150-177.



* Cilvéka roka:
» Evolucionari jaudigs un sens instruments
* lesaistits kognitivos procesos un informacijas sakartosana

“Coupled with the developing brain ..., the human hand has
THE HAND SURGERY LANDSCAPE| VOLUME 47, experienced ...changes throughout evolutionary time that

2. P181-185, 2022 The Evolution of the have permitted manipulative capacities of social, functional,
Human Hand From an Anthropologic and cultural importance in modern-day human life. Hand
Perspective cupping, precision gripping, and power gripping are at the
Chavez, T. Morrell.D root of these evolutionary developments. ...”

Ol:https://doi.org/10.1016/j.jhsa.2021.07.006

...a whole range of hands-on activities (such as knitting, gardening and coloring) are associated with
cognitive and emotional benefits, including improvements in memory and attention, as well as
reductions in anxiety and depression symptoms.

https://www.nytimes.com/2024/03/28/well/mind /hands-mindfulness-typing-writing.html?smid=fb-
share&fbclid=IwAR1ShIK8RG;YilufYcQVIy9ofNfNdCtQo4p86mh8QU3W8qh8sWbMOqub3BKo_aem_ASMYBtoXk4V{C_J-
DQAckfrg6Tsh2uHzBmXNPgk8aUvIobVvJheP6cbnOonu26j4D89CIjzNZnKyto82nsRqH30g

This Photo by Unknown Author is licensed under CC BY-NC
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Zinasanu sakartosana
'uz papira’ — butiska
|vzpratne|

M) Check for updates

Original Article

QJEP

Spatial organisation in the human
mind as a function of the distance
between stimuli

0

Hannah Fenwick'(®), Guillermo Campitelli'
and Alessandro Guida?

Quarterly Journal of Experimental

Psychology
1-17
© Experimental Psychology Soclety 2024

Article reuse guldelines:
sagepub.com/journals-permissions
DO 10.1177/17470218241255690

qlep.sagepub.com

S Sage



Editorial

naturereviews bioengineernng Volume 3 | June 2025 431 431

“Thisisacall

Writingis thinking — to continue
Rakstit ka dala no nizing the

On the value of human-generated scientific importance

writing e agactarge tanguege modle domasanas un domasanal  of human-

generated

kritiskajiem procesiem sclontific

writing”

Writing scientific articles is an integral part of the scientific method and
common practice to communicate research findings. However, writing is not
only about reporting results; it also provides a tool to uncover new thoughts
and ideas. Writing compels us to think — not in the chaotic, non-linear way
our minds typically wander, but in a structured, intentional manner. By writing
it down, we can sort years of research, data and analysis into an actual story,
thereby identifying our main message and the influence of our work. This is
not merely a philosophical observation; it is backed by scientific evidence.
For example, handwriting can lead to widespread brain connectivity|..] and
has positive effects on learning and memory.



Memory & Cognition

httpsy//dol.org/103758/513421-024-01523-w

Uncovering the interplay between drawings, mental representations,
and arithmetic problem-solving strategies in children and adults

Hippolyte Gros' (- Jean-Plerre Thibaut” - Emmanuel Sander’

Accepted: 14 January 2024
©The Psydionornic Sodety, In

Matematlkas apguveé skicésana ir loti bltiska
- Neatkarigi no vecuma
- Problemrisinajumi labak attistas tiem, kas skice
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Vai digitala vide mus ir relativi izmainijusi
ilgtermina?

*Neliela koncentracijas spéju uzlabosanas
pieaugusajiem

*Butisks kludu pieaugums un apstrades atruma
pieaugums berniem
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Tatad...

 Formatam ir kritiska ietekme;
 Cilveki ka “kognitivi hameleoni” — pielagojas dazadiem formatiem, tacu par dazadu
cenu... un prieksrocibam gan istemina gan ilgtermina
- Argjais (ne tikai digitalais) formats veido hibridu apstradi, kas ir pamata masdienu
modernai sabiedribai, kultGrai un zinatnei

* Digitala lasiSana un rakstiSana — batiski vajaka satura uztvere; ietekme uz
uzmanibas apstrades procesiem

« Rakstit ar roku — trennét satura uztveri un atminu strukturét zinaSanas atmina
 Lasit analogi — trennét uzmanibu,.... strukturét zinaSanas atmina
« Sensorimotorais kontakts un zinaSanu saturs....



Tatad...

« Uz ekrana lasot — izmantojam atSkirigas uztveres stratégijas
« Atrums dominé par izpratni
« Batiski mazak fiksacijas
» Vajaka smadzenu konektivitate
» Augstaka kognitiva slodze

» Dzives laika tomér misu lasisanas paradumi adaptivi mainas



Tatad:

PERCEPTION

e uzmaniba, sensorimotorika,

SOMATO-
SENSORY
SYSTEM

body

SE;SE

OLFACTORY
SYSTEM

AUDITORY
SYSTEM

hear

Introducing Language

and Cognition
A Map of the Mind

MICHAEL SHARWOOD SMITH

Figure 2.1 The perceptual group.

CAMBRIDGE
UNIVERSITY PRESS

smell

GUSTATORY
SYSTEM

taste

\

VISUAL
SYSTEM

see

uztvere ir art iesaistitas (lai
gan mazak pétitas)

* apgaismojums, ...

» fona muzika,

* noskanojums...

» diennakts laiks..

* individualas atskiribas,
vecumposmi



Ko viennozimigi nezinam?

« ZinaSanu jomas — satura un formata atbilstiba?

« [kdienas darbibas jomas un to sastatijums ar digitaliem rikiem?
 Digitalas navigacijas ierices un telpiskas zinasanas...

* Digitalas lasiSanas displeja izkartojums ietekmé lasitprasmi?



Scanning, scrolling and
interfering with incoming
meés\ messages, hyperlinked
2025- content

ESENERERER |-
Paralela apsirade,

VA - L
Analogas lasiSanas prieksrocibas: 'gltalalaS|Sana

« uzmanibas koncentracija (uzmanibas procesi
tiek uzlaboti horizonalas skenésanas gaita),

Lineara lasiSana,
Horizontala skenésana

» Traucéklu izstumS8ana / neievérosana lasiSanas
gaita
 Vecumposmu / attistibas priekSrocibas
Selektét saturu atbilstoSi formatam
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