Prats un domasana kognitivo zinatnu perspektiva
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Saturs

e Kas ir domasana jeb kognitivie procesi

* Uzmaniba, atmina, uztvere un citi kognitivie “zobrati”
e Kapéc esam neuzmanigi un atceramies to, kas nebija?
* Cik daudz varam padomat jeb prata robezas

* Muzika, Sahs un “prata trenésana”
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'PURDUE

Neural Encoding and Decoding with Deep Learning for Dynamic Natural Vision

https://academic.oup.com/cercor/article/28/12/4136/4560155 Wen, Shi, Zhang, Lu, Cao, Liu, 2018



https://academic.oup.com/cercor/article/28/12/4136/4560155

Speech synthesized from brain activity

Virtual prosthetic voice, a system that decodes the brain’s vocal intentions and translates
them into mostly understandable speech, with no need to move a muscle, even those in
the mouth.

https://www.nature.com/articles/s41586-019-1119-1 Anumanchipalli, Chartier & Chang, 2019


https://www.nature.com/articles/s41586-019-1119-1
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Cognition

* Cilvéku nervu sistéma ir nepiecieSama, lai veidotu uztveri, domas,
sajutas, emocijas un uzvedibu.

e Centrala nervu un periferala nervu sistéma ir anatomiski noskirtas
vienibas, tacu to funkcijas ir mijsakarigas (Gazzaniga et al. 2010).

* Brivas energijas un prognostiskas kognicijas modelis, balstits uz
modernakajam atzinam pétnieciba (Barrett, 2017; Seth, Suzuki,
Critchley, 2012; Sterling & Laughlin, 2015; Friston, Daunizeau, Kiebel,
2009, Friston et al., 2017).

* Prognostiska kodésana ir teorétiskais ietvars, kas skaidro kognitivos
procesus cilvekiem un dzivniekiem (Rao and Ballard, 1999; Bubic et
al., 2010; Friston, 2010; 2019).
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Kognicija
e Ka meés uztveram?

e K& més macamies/iemacamies?

e Ka mes atceramies? AREJA SMADZENES APZINA
PASAULE

* K& més domajam?



Kognicija

* Prats rada un vada mentalas
funkcijas — uztveri, uzmanibu,
atminu, emocijas, valodu,
spriestp€ju, domasanu un
lemsSanu.

e Prats ir sistéma, kas veido
pasaules reprezentacijas ta, lai
meés varétu ar to palidzibu
sasniegt savus mérkus
(Sternberg, 2011, 2015).

Cognitio (latinu valoda) —
izzinasana, prieksstats, jédziens

Cognitive (anglu valoda) — ar
izzinu saistits, izzinasanas-

Cognition - izzina, izzinasanas
spéjas, prieksstati, kognicija



Zinatnisko pieradijumu hierarhija

Metaanalitiskie
un
sistematiskie
parskati

o Kas nav zinatniski pieradijumi
Randomizeéti,
kontroles

pétijumi

Youtube video,
dzives stasti jeb
anekdotes,
sajutas, vecaku
instinkti, “mans
draugs zina”,
interneta zinu
portali u.c.

Kohortas pétijumi

Gadijumu, kontroles
pétijumi

Skérsgriezuma pétijumi

Dzivnieku izméginajumi, in vitro

Gadijumu zinojumi, viedoklraksti,
véstules

Anekdotes, individuala pieredze u.c.



Visus domasanas fenomenus var pétit un skaidrot dazados limenos

Socialais/kulttras
Normas, parliecibas, attieksmes

e Kliniskais
Simptomi, sindromi, diagnozes

|IZSKAIDROJUMA LIMENIS

* Kognitivais
Uztvere, uzmaniba, valoda

* NeiroatteloSanas (fMRI)
Neironi sistemas un tiklojumi

|
|
|
|
o KURSA IETVARS
|
|
|

Sinapses un neirotransmiteri

* Molekularais
Geni, DNS, proteini
Hughdalh, 2017



UZTVERE






Uztvere

e Zinasanas nepiecieSamas,
lai korigétu informaciju, kas
nav patiesa.

* Smadzenes veido jegu
uztveré ienakosiem
stimuliem (sajustajam).

* Sajutas — sensora
informacija.

* Uztvere — sensoras
informacijas nozime
(Sternberg, 2012).
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UZTVERE

Uz prieksu vérstie jeb prognostiskie procesi ‘

_ Uz atpakalu vérstie jeb korigéjosSie procesi




Multisensory
Summary Eyes Angles Lines

--oucept DEVELOPMENT Barrett, 2017
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From: Decoding the contents and strength of imagery before volitional engagement
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Searchlight decoding of the contents of imagery. Using searchlight decoding, we investigated which regions contained

(Koenig-Robert & Pearson, 2019)



Prognostiska uztvere

* Pretéji ieprieks izvirzitajam teorijam, no augsas-uz-apaksu pieeja jeb
konstruéjosa pieeja (Bruner, 1957; Gregory, 1980; Rock, 1983; von
Helmholtz, 1909/1962).

* Més konstruéjam savu izpratni par stimuliem un musu kognitivie
procesi ietekme to, ko redzam.

* Pirms kaut ko ieraugam, més gaidam to, ko ieraudzisim (Pafundo,
Nicholas, Zhang, & Kuhlman, 2016)

* Prognostiskas kognicijas modelis (Friston, 2019).

Prognoze - Stimuli




SMADZENES



UZMANIBA



Visa pieejal
informacija

Informacija
LASISANA
RAKSTISANA
RUNA
ZIMESANA
REKINASANA
U.C.

1. Limenis/Sensora ievade. Uztvere. ‘ 2. Limenis. Informacijas analize , | 3. Limenis. ZinaSanas. Prasmes. ,

UZMAN|BAS
FOKUSS




Kas ir uzmaniba?

 Uzmaniba ir kognitiva saite starp informacijas ierobezotu apjomu, ar
ko manipulé psihe, un reali pieejamu visu informacijas daudzumu, kas
atrodas musu sajutas, atmina un citos kognitivajos procesos
(Sternberg, 2012).

* Uzmaniba nepiecieSama, lai varétu mijiedarboties ar vidi un psihe
varétu tai adaptéties.

* Uzmaniba savieno pagatnes atminas ar pasreizé€jam jeb tagadnes
sajutam, uztveres un domu téliem, nodrosinot pieredzes
nepartrauktibu, kas ir personibas identitates pamats.

* Ar uzmanibas palidzibu més kontroléjam un planojam darbibas,
pamatojoties uz tagadnes un pagatnes informaciju.



Uzmanibas funkcijas

* Modriba — gataviba sajust, pamanit stimulu

* Meklesana — aktiva, konkrétu stimulu meklésana

e Selektiva uzmaniba — viena stimula ievérosana, citu ignorésana

e Dalita uzmaniba — uzmanibas resursi sadaliti vairakiem stimuliem




Errors of Commission RTCov

14 60
12 + S0
10 +—=—r L I
P\ 40 -
8
6 I Rando sl B ¢
! \ ~———Random ~——Random
—k— N
4 - I\\ / "\ /-‘ g 13 3= 20 H —— Fixed
F&FTFH & F & F D A L A Y

Errors of Omission o _ . _ .
16 * Labakas uzmanibas spé&jas caurmera ir

i‘; | vecuma no 20 lidz 50 gadiem.

“; | e Klustot vecakam, uzlabojas uzmanibas

6 - RN efektivitates raditaji.

. e * Vecaki individi attista metakognitivas
stratégijas.

0&@ r SR MNP~ SN S S~ Y~ P

McAvinue et al., 2012






Dimension 2

From: Lower Attentional Skills predict increased exploratory foraging patterns

- _ Density distribution Density distribution
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White, 2018

Sample of Fruit Created by Non-ADHD Group




ATMINA



Atminas fenomens

* Atmina ir lidzeklis, ar kuru més saglabajam un izmantojam ieprieks€jo
pieredzi, lai So informaciju izmantotu tagadné (Tulving, 2000b; Tulving
& Craik, 2000).

* Atmina ka process ir dinamiski mehanismi, kas saistiti ar iepriekséjas

pieredzes saglabasanu, uzglabasanu un izgusanu (Bjorklund,
Schneider, & Hernandez Blasi, 2003; Crowder, 1976).

* Kognitivaja psihologija tiek identificétas tris atminas darbibas:

* lekodésSana — sensoras informacijas iekodésana mentalas reprezentacijas
e Uzglabasana — informacija tiek glabata atmina
 |zglSana — uzglabata informacija tiek izguta no atminas



Atminas sistému taksonomija

ATMINA

/\

DEKLARATIVA

N

Epizodiska
(piedzivotie
notikumi)

Semantiska
(fakti)

NEDEKLARATIVA

Procedurala (motor3,
uztveres)




Deklarativa vs. procedurala atmina

 Henry Gustav Molaison

e http://www.psychologywizard.net/scouvil
le--milner-aol-ao3.html

Trials



Atminu konstruéSana nevis rekonstruésana

* Atmina ir konstruktiva un iepriekséja pieredze ietekmé, ka més
atceramies lietas un ko tieSi més atceramies (Davis & Loftus, 2007;
Grant & Ceci, 2000; Sutton, 2003).

* Viltus atminas ir izmainitas vai pilnigi no jauna izveidotas atminas, kas
neatbilst cilvéka sakotnéji uztvertajai informacijai (Loftus, 2003).

* Liecinieki, paklauti noteiktu metozu ietekmei, var noticét, pieméram,
tam, ka sarkana gaisma bija zala vai ka laupitajam bija Gsas, kuru
patiesiba nebija (Loftus, Pickrell, 1995).
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Working memory span
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Mnemonika

* Elephants
* Can
e Mnemonika ir * Always
panemienu kopa, * Understand
kas atvieglina
informacijas * Small
iegaumesanu,
reproducésanu, tas ¢ Elephants

strukturizesanu.
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. - \/ . Muscle pattern and begins. sleep. movement.
? activity slows heart rate Brain begins Rhythmic Brainwaves
I e ga u I I I e S a n a I . down. slows. Slight to generate breathing. speed up and
Occasional decrease slow delta Limited muscle dreaming
muscle in body waves. activity. Brain occurs.
twitching. temperature. produces delta Muscles relax
waves. and heart rate
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Breathing is

* Reklamas zinojumu e i
izvietojums laika un =
telpa tiecas maksimali ‘
nonakt musu ilgtermina
atmina (Appleton-
Knapp, 2005).

* Informacijas sadalisana oo Sleep Stages
mazakas vienibas, REM Yol g oyole —___ opole oycle
vienmeériga atkartosana Stage 1 I_
laika veicinas tas labaku Stage 2
iegaumesanu Stage 3

(Sternberg, 2012). Slege

Deep Sleep (SWS) Dreaming (REM)




Informacijas iegaumeésana

e KategorizéSana — iepirkumu saraksts (augli, piena produkti, darzeni).
* Interaktivi attéli — savstarpéji nesaistiti vardi (Skéres un zekes).
* Loci metode — atminas pils.

 Akronimu metode — pirmais burts veido kadu vardu ar citiem
pirmajiem burtiem.

* Atslégas vardu sistéma.



Verb Generation Action Observation Theory of Mind Visual Search

Sad Faces

Landscape Movie Spatial Imagery

Biological Motion ~ Mental Rotation Spatial Map

King, Hernandez-
Castillo, Poldrack, lvry,
& Diedrichsen, 2018



Vai pratu var trenéet?
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Curr Dir Psychol Sci. 2017 Dec:26(6):515-520. doi: 10.1177/0963721417712760. Epub 2017 Oct 25.

Does Far Transfer Exist? Negative Evidence From Chess, Music,
and Working Memory Training.

Sala G1 Gobet F'. 5 metaanalizu
rezultati
Table 1. Results of the Three Meta-Analyses of the Experimental Studies
Training Overall Cognitive Academic
Chess 0.34 [0.24, 0.44] Overall: 0.33 [0.13, 0.53] Mathematics: 0.38 [0.23, 0.53]
Literacy: 0.25 [0.13, 0.37]
Music 0.16 [0.09, 0.22] Intelligence (fluid/full-scale): 0.35 [0.21, 0.49] Mathematics: 0.17 [-0.02, 0.30]
Memory: 0.34 [0.20, 0.48] Literacy: -0.07 [-0.23, 0.09]

Phonological processing: 0.17 [0.04, 0.29]
Spatial cognition: 0.14 [-0.06, 0.34]

Working 0.12 [0.06, 0.18] Fluid intelligence: 0.11 [-0.02, 0.24] Mathematics: 0.20 [0.03, 0.36]
memory Cognitive control: 0.09 [-0.08, 0.20] Literacy: 0.11 [0.00, 0.22]

Note: Results are presented as overall differences in standard deviations between treatment and control groups. The 95%
confidence intervals are shown in brackets.
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Lumosity to Pay $2 Million to Settle FTC Deceptive
Advertising Charges for Its “Brain Training” Program

Company Claimed Program Would Sharpen Performance in Everyday Life and

Protect Against Cognitive Decline
SHARE THIS PAGE 0 o @

FOR RELEASE
January 5, 2016
TAGS: Bureau of Consumer Protection | Consumer Protection | Advertising and Marketing | Health Claims |

Online Advertising and Marketing

The creators and marketers of the Lumosity “brain training” program
have agreed to settle Federal Trade Commission charges alleging that
they deceived consumers with unfounded claims that Lumosity games
can help users perform better at work and in school, and reduce or delay
cognitive impairment associated with age and other serious health
conditions.

As part of the settlement, Lumos Labs, the company behind Lumosity,
will pay $2 million in redress and will notify subscribers of the FTC action
and provide them with an easy way to cancel their auto-renewal to avoid
future billing.

Lumosity

“Lumosity preyed on consumers’ fears about age-related cognitive

decline, suggesting their games could stave off memory loss, dementia,
and even Alzheimer’s disease,” said Jessica Rich, Director of the FTC's
Bureau of Consumer Protection. “But Lumosity simply did not have the science to back up its ads.”




Lidzi nemsanai

* Kognitivie procesi ir konstrugjosi,
prognostiski

» Kognitivos procesus var (un vajag)
trenét tajas nodarbeés, kuras jauzlabo
sniegums

* Kognitivo procesu novecosana ir
neizbégama, tacu to iespéjams
palélinat ar veseligu, aktivu
dzivesveidu

 KlGdas kognitivos procesos ir dabiska
paradiba, nepiecieSams attistit
metakogniciju
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