Forelesning 3: Sensory, short term and working
memory

Laeringsmal

Acquire a general understanding of the main features of the sensory registries
Be able to describe the differences and communalities of the two concepts short-term
memory and working memory

e Be able to explain the major components of Baddeley’s working-memory model and how
these interact

e Understand the role of attention and long-term memory activation in Cowan’s embedded
processes of working-memory model
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Core questions

What is the difference between short-term and working memory?
How do the 4 phenomena listed on slide 39 support Alan Baddeley’s idea that the
phonological loop is based on subvocal rehearsal?

e Discuss the word-length effect in relation to George A. Miller’s “magical number seven”.
Do these two phenomena contradict each other? (hint on slide 33)

e Discuss the relationship between attention and working memory (e.g., based on
Cowan’s embedded processes working memory model).

Relevante eksamensoppgaver

e 2019
(a) Nevn og beskriv kort de fire (4) hovedkomponentene i Baddeleys
arbeidsminnemodell.
(b) Hvordan ville disse komponentene interagere under fglgende oppgave: Skriv inn et
telefonnummer som du fant pa en nettside, pa telefonen din?
(c) Hvorfor ville det veere et problem & snakke med noen under denne oppgaven?

e 2019 (utsatt eksamen)
(a) Hva er rollen av «fonologiske Igkke (FL)» (phonological loop) i Baddeleys
arbeidsminnemodell? Hva er FLs underkomponenter?
(b) Beskriv «irrelevant-tale-effekten» (irrelevant-speech effect) og «ordlengde-effekten»
(word-length effect). Hva viser disse effektene?
(c) George A. Miller pa 1950-tallet postulerte "magisk nummer syv". Hva refererte han
til? Hvordan er det relatert til ordlengde-effekten?

o 2021
(a) Hva er sensorisk minne/register?
(b) Beskriv Sperlings eksperiment og dets viktigste resultater.
(c) Hvordan brukes verbal-auditiv (fonologisk) informasjon fra sensorisk minne («echoic
memory») i arbeidsminnet i henhold til Baddeleys modell?



Begreper/navn/teorier/sentrale forsgk o.l.

Begreper

encoding - the function by which information is coded in a form that allows it to be
stored in memory

storage - the function by which information is retained in memory
retrieval - the function by which information is recollected as needed

short-term memory - the store where information is temporarily held in an accessible
way

long-term memory - the system where information is held for longer periods, and can
be accessed when needed

working memory - the system in which information is held and manipulated in order to
perform a task

“memory that involves storing, focusing attention on, and manipulating information for a
relatively short period of time”

(Merriam Webster online dictionary)

“... the collection of mental processes that permit information to be held temporarily in
an accessible state, in the service of some mental task”

(Nelson Cowan, 1998)

“... [these processes] involve the temporary maintenance and manipulation of
information that is not currently available to the senses but that is necessary for
successfully achieving ... objectives”

(Purves et al., 2013)

primary memory - term introduced by William James (1890), referring to what we now
would call short-term memory

secondary memory - term infroduced by William James (1890), referring to what we
now would call long-term memory



e sensory registers (sensory memory) - “moduler” for svaert korttids lagring av
sanseinntrykk. Ogsa kalt sensory memory. Iconic (for synsinntrykk), echoic (lyder) og
haptic (beraring).

“brief pre-attentive representation of input from the sensory modalities after the original
input has ceased”
(fra forelesningsslide)

Sensory registries provide a representation of
sensory input which is:

+ Modality specific (iconic, echoic, haptic etc.)

* Exists after the sensory input has ceased (see
Sperling experiment)

* Decays very rapidly (time depends on modality)

* |s automatic and pre-attentive (see MMN next
slides)

* Attention transfers selected information from
sensory registry to STM store

e iconic memory - sensory register for synssansen. Oppdaget av George Sperling ca.
1960. En buffer/minnemodul som lagrer en neer perfekt gjengivelse av noe du nettopp
har sett. Inneholder mye informasjon, men falmer sveert raskt (under et sekund).

“the brief retention of an image of a visual stimulus beyond cessation of the stimulus.
This iconic image usually lasts less than a second.”

(APA Dictionary of Psychology)

e echoic memory - sensory register for synssansen. Begrepet coinet av Ulric Neisser i
1967. En buffer/minnemodul som lagrer lyder du nettop har hart. Inneholder mye
informasjon, falmer sveert raskt (2-3 sekunder).

“the retention of auditory information for a brief period (2—-3 seconds) after the end of the
stimulus.”

(APA Dictionary of Psychology)

e haptic memory - sensory register for bergring. Oppdaget av Bliss (1966), inspirert av
Sperling. En buffer/minnemodul som lagrer bergringsinntrykk du nettop har falt. Er som
de to andre sveert kortvarig (ca. 2 sekunder), men i motsetning til de to andre har denne
lav kapasitet (inneholder lite informasjon).



e serial position effect - the tendency of a person to recall the first and last items in a
series best, and the middle items worst

e recency effect - the tendency, given a list of items to remember, to recall those from the
end of the list more readily than items from the middle

e primacy effect - enhanced recall of items at the start of a list compared to those in the
middle
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e negative recency effect - at man husker ord fra slutten av lister darligere enn ord fra
starten av lister med mindre huskingen (recall) finner sted rett etter at man har fatt
presentert listen. Se bilder under.

Bilde 1: Nar det gar 30 sek mellom man far presentert det siste ordet og huskingen, er
recency effekten borte - man husker ikke lenger ordene fra slutten bedre enn de fra midt
i listen.

Bilde 2: Nar forsgksperson “Sbj” fikk 5 minutter til & skrive ned sa mange ord hun husket
som mulig fra 10 lister a 15 ord hun hadde blitt presentert, var det ordene som var pa
slutten av listene hun husket feerrest av. Dette pa tross av at det var ordene mot slutten
hun i snitt husket best ndr hun hadde gjengitt ordene rett etter at hver enkelt liste hadde
blitt presentert.
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e magical number 7 - “'The Magical Number Seven, Plus or Minus Two: Some Limits on
Our Capacity for Processing Information” is one of the most highly cited papers in
psychology. It was written by the cognitive psychologist George A. Miller of Harvard
University's Department of Psychology and published in 1956 in Psychological Review. It
is often interpreted to argue that the number of objects an average human can hold in
short-term memory is 7 £ 2. This has occasionally been referred to as Miller's law.”

(Wikipedia)

Senere ble det oppdaget at STM kan holde mer enn 7 elementer dersom disse
grupperes sammen til “chunks” (kalt chunking). Men STM ser fortsatt ut til & ha en



grense pé +/- 7 “chunks”.

chunking - a strategy to improve memory by grouping smaller units together into a
larger unit, or «chunk».

masking - reduced perception of a visual stimulus when another stimulus is presented in
spatial or temporal proximity to it.

Hvis man farst blir vist et bilde, og sa et annet bilde, vil bilde nr. 2 “maskere” bilde nr. 1
og man vil huske bilde nr. 1 déarligere.

Executive functions - “Executive function is a set of mental skills that include working
memory, flexible thinking, and self-control. We use these skills every day to learn, work,
and manage daily life. Trouble with executive function can make it hard to focus, follow
directions, and handle emotions, among other things.”

(Understood.org)
“In cognitive science and neuropsychology, executive functions are a set of cognitive

processes that are necessary for the cognitive control of behavior: selecting and
successfully monitoring behaviors that facilitate the attainment of chosen goals.”

(Wikipedia)
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Dysexecutive syndrome - et syndrom assosiert med skader pa dorsolateral prefrontal
cortex. Beskrevet slik:

“disturbed attention, increased distractibility, a difficulty in grasping the whole of a
complicated state of affairs ... [they are] well able to work along old routine lines. But
they cannot learn to master new types of task” — Rylander, 1939



word length effect - en av flere effekter oppdaget av bl.a. Baddeley som viser at
George Millers “magical number 77-hypotese trolig ikke stemmer. | stedet er det the
phonological loop som avgjor hvor mye informasjon vi kan holde i korttidsminnet. Forsgk
viser nemlig at folk kan huske flere ord fra en liste hvis ordene er kortere. Dette gjelder
ogsa hvis ordene har like mange stavelser, men ordene pa den ene listen gar fortere a
uttale enn ordene pa den andre listen. Videre ser man en sammenheng mellom folks
lesehastighet og deres evne til & memorere ordlister. Mao: The phonological
store/phonological buffer kan holde en viss tidsmengde med informasjon (ca 3-4
sekunder), og jo raskere lesehastighet du har, jo mer informasjon kan du fylle pa med i
lgpet av disse 3-4 sekundene ved hjelp av subvocal rehearsal (& gjenta ting for deg selv
med din indre stemme).

Andre effekter som tyder pa at det er the phonological loop som avgjar hvor mye
spraklig/ikke-visuell informasjon vi kan holde i korttidsminnet er:

- Effekten av undertrykking ved uttale: A uttale distraherende ord mens du
prover & memorere en ordliste fgrer til darligere resultat.

Tolkning: Uttale av irrelevante ord forstyrrer subvocal rehearsal av listen
du forsgker & memorere.

- rrelevant taleeffekt: A hare irrelevant tale i bakgrunnen mens en forsoker
& memore en ordliste farer til darligere resultat.

Tolkning: Forstryrrer subvocal rehearsal ved at the phonological buffer
fylles med irrelevant informasjon/fonologisk input.

- Fonologisk likhetseffekt: Memorering av ord som hares like ut (ku/bu) er
vanskeligere enn memorering av ord som hares forskjellige ut men har lik
mening (hytte/landsted).

Tolkning: Ord med fonologiske “fragmenter” som ligner hverandre
forstyrrer innleeringen av hverandre (vanskelig & skille for phonological
buffer).



Exp. 1: Is it the number of items or length of items that determines WM span?

K: oNE SYLLABLE sum, hate, harm, ...
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Fi. 1. Effect of word length on memory span.
Mean percentage recall of long and short words as
a function of sequence length.

Exp. 2: Does the time to sub vocally “say” the words affect the WM span?

Equal in number of syllables,
differed in spoken duration:
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>> the spoken duration not the length
in syllables determines WM span

e boundary extension errors - nar deltagere i forsek tror de har blitt vist et starre utsnitt
av et bilde enn de faktisk har blitt. Tyder pa at det er kognitivt system som knytter rddata
fra sansene sammen med informasjon vi har lagret i langtidsminnet. Nar vi ser et
ufullstendig utsnitt av noe, vet vi hva som “skal vaere”, og dette systemet fyller inn
informasjonen som “mangler”. Se eksempel under.



Presented:

Recall:
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Navn

e Alan Baddely - “Alan David Baddeley (born 23 March 1934) is a British psychologist. He
is known for his research on memory and for developing the three-component model of
working memory. He is a professor of psychology at the University of York.”

(Wikipedia)

Alan Baddeley
e Atkinson og Shiffrin

e George A. Miller - “George Armitage Miller (February 3, 1920 — July 22, 2012) was an
American psychologist who was one of the founders of cognitive psychology, and more
broadly, of cognitive science. He also contributed to the birth of psycholinguistics. Miller
wrote several books and directed the development of WordNet, an online word-linkage
database usable by computer programs. He authored the paper, "The Magical Number
Seven, Plus or Minus Two," in which he observed that many different experimental
findings considered together reveal the presence of an average limit of seven for human
short-term memory capacity. This paper is frequently cited by psychologists and in the
wider culture. Miller won numerous awards, including the National Medal of Science.”

(Wikipedia)
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https://en.wikipedia.org/wiki/CBE

George A. Miller

George Sperling - amerikansk kognitiv psykolog. Ph.D. fra Harvard om korttidsminne i
1959. Oppdaget ikonisk minne gjennom “the Sperling experiment’ tidlig pa 1960-tallet,
som la grunnlaget for oppdagelsen av andre former for sensorisk minne (sensory
registers).

George Sperling

Dr. Nelson Cowan - professor i psykologi ved University of Missouri. Star bak Cowan’s
Embedded Processes Working Memory Model.
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Dr. Nelson Cowan

Risto Naatanen - finsk professor i psykologi, fadt i 1939. Kjent for oppdagelsen av
mismatch negativity.

Risto Naétanen

13



Teorier/modeller o.l

The three-component model - Atkinson og Shiffrin, 1968

En tidlig modal modell (dvs basert pa andre modeller) av minne, basert pa forstaelsen av
hjernen som en computer, der ulike lokasjoner i hjernen har ulike funksjoner.

Modellen pasto at sensorisk input ma “gjennom” STM for a lagres i LTM, men dette viste
seq a veere feil, ved pasientene K.F. og P.V., som hadde hadde hemmet STM men
relativt intakt LTM.

STM forstas i modellen som en midlertidig lagring av sensorisk input. Sensory input
lagres kortvarig i sensory register, men forsvinner/glemmes etter kort tid tid (decay). Ved
fokus/oppmerksomhet kan informasjon fra sansene STM. Gjennom rehearsal kan
informasjonen holdes i STM (maintenance rehearsal) over lengre tid. Informasjon kan sa
lagres i LTM gjennom prosessering (elaborative rehearsal).

The three-component model
by Atkinson & Shiffrin (1968)

Rehearsal
Attention Encoding
Sensory Sensory Short-term Long-term
input register store Retrieval store
“sensory “short- “long-term
memory” term/working memory”
memory”
Motor
output
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Sensory information is stored pre-attentively in a more or less
unprocessed way (e.g., shape or colour) for a couple of seconds or less.

Short-te

2>N0 term store

Attention to information in sensory-register content transfers it into short-
term memory (STM) representation where it is retained for further
processing. STM last 15 to 30 secs, but may be retained longer by
rehearsal of the material. The capacity of the short-term store is limited
to a small number of “chunks” of information.

Long-term store

Long-term memory (LTM) systems provide a lasting retention of
information (e.g., facts, episodes, skills, conditioned responses) from
minutes to a lifetime. The long-term storages appear to have an almost
unlimited capacity.

Baddeley working memory model - “Baddeley's working memory model is a
theoretical framework proposed by British psychologist Alan Baddeley to explain how
information is temporarily stored and manipulated in the mind during complex cognitive
tasks. According to this model, working memory consists of several independent
subsystems that work together to maintain and manipulate information:

1. The phonological loop, which is responsible for the temporary storage of verbal
information and is divided into two components: the phonological store (or "inner
ear"), which holds speech-based information for a few seconds, and the
articulatory rehearsal process (or "inner voice"), which helps to refresh and
maintain this information in memory.

2. The visuospatial sketchpad, which is responsible for the temporary storage and
manipulation of visual and spatial information, such as mental imagery or spatial
relationships between objects.

3. The central executive, which acts as a supervisory system that coordinates and
controls attention, switching between tasks, and manipulating information from
both the phonological loop and the visuospatial sketchpad.

In addition, the working memory model also includes a fourth component called the
episodic buffer, which acts as a temporary store for information from the other
subsystems and allows for the integration of information from long-term memory into
working memory.”

(ChatGPT)
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Visual semantics Episodic LTM

“Baddeley’s model of working memory is a model of human memory proposed by Alan
Baddeley and Graham Hitch in 1974, in an attempt to present a more accurate model of
primary memory (often referred to as short-term memory). Working memory splits
primary memory into multiple components, rather than considering it to be a single,
unified construct.

Baddeley & Hitch proposed their three-part working memory model as an alternative to
the short-term store in Atkinson & Shiffrin's ‘multi-store’ memory model (1968). This
model is later expanded upon by Baddeley and other co-workers to add a fourth
component, and has become the dominant view in the field of working memory.
However, alternative models are developing, providing a different perspective on the
working memory system.

The original model of Baddeley & Hitch was composed of three main components: the
central executive which acts as a supervisory system and controls the flow of information
from and to its slave systems: the phonological loop and the visuo-spatial sketchpad.
The phonological loop stores verbal content, whereas the visuo-spatial sketchpad caters
to visuo-spatial data. Both the slave systems only function as short-term storage centers.

Baddeley & Hitch's argument for the distinction of two domain-specific slave systems in
the older model was derived from experimental findings with dual-task paradigms.
Performance of two simultaneous tasks requiring the use of two separate perceptual
domains (i.e. a visual and a verbal task) is nearly as efficient as performance of the tasks
individually. In contrast, when a person tries to carry out two tasks simultaneously that
use the same perceptual domain, performance is less efficient than when performing the
tasks individually.

A fourth component of Baddeley's model was added 25 years later to complement the
central executive system. The third slave system was designated as episodic buffer. It is
considered a limited-capacity system that provides temporary storage of information by

16



conjoining information from the subsidiary systems, and long-term memory, into a single
episodic representation.”

(Wikipedia)

Delene som utgjer Baddeleys modell er:

o

phonological loop - “in the model of working memory proposed in 1974 by
British cognitive psychologists Alan D. Baddeley (1934-) and Graham J. Hitch
(1946-), a component that holds and manipulates auditory information over short
intervals of time. For example, if one tried to remember a telephone number by
repeating it over and over in the few moments before dialing, this effort would
take place in the phonological loop. It comprises a phonological store or
phonological buffer (or acoustic or articulatory store) within which memory traces
fade after 2 seconds unless an articulatory control process (or articulatory
rehearsal system) refreshes them by subvocal rehearsal. The phonological store
thus acts as an “inner ear” by remembering speech sounds in their temporal
order, whereas the articulatory control process acts as an “inner voice” by
repeating the series of words on a loop to prevent them from decay. Additionally,
it has been suggested that the phonological loop is important to reading
comprehension and may in fact function primarily as a language learning device,
rather than a mechanism for the memorization of familiar words.”

(American Psychological Association)

(1) The phonological Loop

Phonological buffer, holds speech- Articulatory control process, allows
based information for short period (a) Maintenance (sub-vocal rehearsal) of info
(about 2 to 3 seconds) in the phonological buffer; and

(b) Conversion of visual information (e.g.
written word) to a speech-based/
phonological form

Example: Using the Phonological loop
when entering your banking PIN

Forelesningsslide

(Bilde: Tomt hode/hals i profil med et gre i hodet og en munn i adamseplet (som
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sier “blablabla”) + “loop-tegn” mellom de to)

the visuo-spatial sketchpad - motsatsen til the phonological loop i Baddeleys
working memory-modell. For visuell informasjon istedenfor lyd. Bestéar av “the
visual cache”, som passivt lagrer visuell ELLER romlig informasjon for en (sveert)
kort periode, og “the inner scribe”, som lar en holde informasjon i the visual
cache gjennom en repetisjons-/gjentagelsesprosess (rehearsal) - s& mao ganske
som ‘the articulatory controll process” i the phonological loop.

the central executive - “sjefen” i Baddeleys working memory model. Bestar av
to undersystemer, se bildet under:

Les ordene! Si fargen pa bokstavene!

Bla Sort Grgnn Bla Sort

4 \ 4

contention scheduling system: automatic supervisory activating system (SAS):
system of control allows to perform interrupt automatic processing, select an
routine/well-practised actions through the alternative schema and allow attention
selection of learned habits and schemas to be directed towards a goal

the episodic buffer - en buffer (kortvarig beholder for informasjon) som blander
data fra the phonological loop, the visuo-spatial sketchpad, langtidsminnet og
sansene og setter de sammen til “episoder” (dvs. fortellinger/strukturer med en
start og en slutt). Disse kan sé lagres i long term memory.

Sa hvis du feks er pa besgk pé stadion til favorittfotballlaget ditt, lukker aynene
og ser for deg hvordan det hadde vaert om det var du som var pa vei ut pa banen
for a spille kamp, sé& skapes den indre episoden ved at data fra de ulike
systemene settes sammen i the episodic buffer.

The episodic buffer ble lagt til modellen i ar 2000.

(Egen)

18



Episodic buffer

“a global workspace that is accessed by
conscious awareness” - Baddeley

= storage of the central executive
= controlled by the central executive

= Binding of different information (PL, VSS, ... ; and
LTM) into chunks/episodes

= structure of limited capacity (4 chunks/episodes)

= “episodic”: integrates across time — “in order”

“In 2000 Baddeley added a fourth component to the model, the episodic buffer.
This component is a limited capacity passive system, dedicated to linking
information across domains to form integrated units of visual, spatial, and verbal
information with time sequencing (or episodic chronological ordering), such as
the memory of a story or a movie scene. The episodic buffer is also assumed to
have links to long-term memory and semantic meaning.

"It acts as a buffer store, not only between the components of Working Memory,
but also linking Working Memory to perception and Long-Term Memory".
Baddeley assumes that "retrieval from the buffer occurred through conscious
awareness". The episodic buffer allows individuals to use integrated units of
information they already have to imagine new concepts. Since this is likely "an
attention-demanding process...the buffer would depend heavily on the Central
Executive”.

The main motivation for introducing this component was the observation that
some (in particular, highly intelligent) patients with amnesia, who presumably
have no ability to encode new information in long-term memory, nevertheless
have good short-term recall of stories, recalling much more information than
could be held in the phonological loop. "The episodic buffer appears...capable of
storing bound features and making them available to conscious awareness but
not itself responsible for the process of binding".

It is assumed that "conscious access to the phonological loop or sketchpad may
operate via the buffer". This is based on the assumption that both the
visuo-spatial sketchpad and phonological loop act as minor buffers, combining
information within their sensory area. The episodic buffer may also interact with
smell and taste.”
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Cowan’s embedded processes working memory model - Cowan mener at vi ikke har
et separat arbeidsminnesystem, men at representasjoner i arbeidsminnet aktiverer
langtidsminnet. Altsa at vi ikke putter informasjon fra langtidsminnet inn i et annet
lagringssted, men i stedet aktiverer langstidsminnet.

Denne aktiveringen kan veere at nevroner fyrer i et visst omradet i hjernen og dette
representerer for eksempel en bestemt person eller noe annet relevant. Denne
aktiveringen har lignende karakteristika til det vi ser i arbeidsminnet, altsa at hvis man
ikke vier noe oppmerksomhet, vil det falme (fade) og aktiveringen blir borte fra
arbeidsminnet, men hvis man @ver kan man opprettholde det i arbeidsminnet. Han
mener altsa at arbeidsminnet ikke er et separat system, men heller en aktivering av
langtidsminnet i et omrade som er relevant for den aktuelle oppgaven.

Capacity

limited focus
of attention

Time-limited
active
memory

Long-term memory

Forklaring av figur:

- Focus of attention (bléa sirkel): Arbeidsminnet har kapasitet til & gj@re én ting av
gangen.

- Time limited active memory (lilla omrade): Informasjon som vil falme dersom
man ikke retter oppmerksomhet mot den.

- Langtidsminnet (hvitt omrade): Delen av langtidsminnet som ikke er aktivert pa
naveerende tidspunkt
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Sentrale forsok

the Sperling experiment - viktig eksperiment gjennomfart av den amerikanske
kognitive psykologen George Sperling (Ph.D. fra Harvard om korttidsminne i 1959) tidlig
pa 1960-tallet.

Sperling ba deltagere fokusere pa et kryss pa en hvit flate, og viste dem sé rader med
bokstaver i en veldig kort tid (50ms). De skulle deretter fritt gjengi s& mange de klarte
(whole report). Han testet med ulike mengde bokstaver, fra 1 til 12, og fant at det meste
folk i snitt klarte & gjengi var 4 bokstaver. Dette viste at vart visuelle korttidsminne har
begrenset kapasitet, noe som var ukontroversielt pa dette tidspunktet.

K L S T
D G+J O
W Q U H

Sperling hadde dog en intuisjon om at mennesker lagrer et “perfekt bilde” av alle
synsinntrykk, men at dette rett og slett falmer for raskt til at deltagerene kan benyitte det
til & rapportere alle bokstavene de har sett. Innen de har rukket & rapportert de forste 4
bokstavene, har det “perfekte bildet” falmet.

For a teste dette ga han en annen gruppe samme test, men deltagerene i denne
gruppen skulle bare gjengi bokstavene de hadde sett pa én av radene (partial report).
Hvilken av radene visste de ikke péa forhand, det ble avgjort av en kort tone som ble spilt
av rett etter at bokstavene hadde forsvunnet. Harte de en lys tone, skulle de gjengi den
gverste raden, harte de en middels tone, skulle de gjengi den midterste raden, osv.

Ved & sé sla sammen gjenommesnittsresultatene fra gruppene som gjenga de ulike

radene, fant han at de samlet sett hadde sveert hay gjengivelsesgrad. Pa en oppgave
med 12 bokstaver, kunne de samlet gjengi 8 av disse, mot 4 for gruppen med free recall.
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Fordi testpersonene i partial report-gruppen ikke hadde visst pa forhand hvilken av
radene de skulle fokusere pa, men likevel klarte a svare sapass riktig, matte det bety at
Sperling hadde rett. De hadde et naermest perfekt bilde av samtlige bokstavene lagret i
en form for visuelt kortidsminne (visual store), som de kunne hente informasjonen fra.
Denne funksjonen kalte Sperling ikonisk minne.

Han eksperimenterte med & gke avstanden fra bokstavene ble vist og lyden ble spilt av i
partial report-gruppen. Nar denne ble 1 sekund, gjorde ikke partial recall-gruppen det
bedre enn whole report-gruppen. Slik demonstrerte Sperling at ikonisk minne (visual
store) ha stor kapasitet, men en varighet pa under 1 sekund.
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Senere ble det gjort lignende forsgk med andre sanser. Det ble funnet at vi har et
lignende, enda bedre system for harsel (echoic memory) og et lignende, men langt
Svakere, system for beraring (haptic memory).

Iconic memory: representations of
visual stimuli (duration: 200-500 ms)

Echoic memory: representation in
auditory system (duration: 3—4 seconds)

Haptic memory: representation in
somatosensory system (duration:
about 2 seconds)
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Not transferred to next stage
and therefore forgotten

Mismatch negativity - et fenomen forst avdekket av Risto Na&tdnen m.fl. i 1978. De ga
testpersoner i oppgave a lese tekst mens de spilte av stort sett den samme pipelyden i
bakgrunnen, med en og annen liten variasjon i tone. Med EEG fant de sma variasjoner i
elektrisk aktivitet i hjernen nar de avvikende tonene ble spilt av. Det spesielle er at
forsgkspersonene selv ikke registrerte/var bevisst endringene i lyden. Likevel skjedde

det altsé en endring i hjerneaktivitet.
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Senere fant de at de kunne bruke denne malingen for & forutsi om komapasienter kom til
a vakne eller ikke. Hvis de spilte av en tilsvarende serie med lyder for pasientene som la
i koma, og det var var variasjon i den elektriske aktiviteten som samsvarte med de
avvikende lydene, var det stgrre sjanse for at pasienten kom til & vakne.

| falge foreleser René kan dette forklare fenomenet der du blir bevisst lyden av
kisleskapet ditt i det den stopper. Du var ikke bevisst lyden av kjgleskapet mens den
pagikk, men i det den slutter, harer du endringen. Hvordan kan det ha seg, hvis du ikke
var bevisst lyden i utgangspunktet? Kanskje er det en underbevisst funksjon som
overvaker endringer i lydbildet, og s&, nér det skjer en endring, gar denne funksjonen inn
i echoic memory-bufferen og spiller av lyden av endringen.

—— deviant
5 uv

Y [ — standard

Risto Naatanen

Mismatch-negativity (MMN):

increased EEG negativity evoked __ 1 | 1 ]
by an infrequent (deviant) - -
stimulus in a series of standard
stimuli (pre-attentive)

VSSP-eksperimentet - “Pattern span: a tool for unwelding visuo—spatial memory”
(Baddeley et. al., 1999)

Et eksperiment av bl.a. Baddeley, hvor de viste at romlig og visuelt minne i hgy grad er
to separate prosesser, eller i det minste ikke forstyrrer hverandre seerlig.

Dette gjorde de ved & gi folk en enten visuell eller romlig hukommelsesoppgave. Farst
ble forsgkspersonene vist hvordan oppgaven skulle lgses (dette matte de altsa
memorere), sa matte de lgse en annen, ikke-relevant oppgave, for de fikk lase
oppgaven de faktisk ble testet pa.

Det man fant var at hvis folk f.eks. skulle memorere noe visuelt, og sa lgste en romlig
oppgave (feks & plassere former i riktige hull, med @ynene igjen) i mellomtiden, sé&
forstyrret ikke det prestasjonen deres pa den visuelle minneoppgaven sa veldig. Men
hvis de i mellomtiden ble presentert med ny visuell informasjon, sé& svekket det
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prestasjonen voldsomt.
Slik viste de at the visuo-spatial sketchpad kan holde pa bade visuell (visuo) og romlig
(spatial) informasjon, og at ny informasjon av den ene typen ikke i seerlig grad forstyrrer

korttidslagringen av den andre.

Se “masking”.

Two interference tasks during retention

Visual Patterns Test (VPT)

Spatial:

Hypothesis: visual interference task should have “blinded” pegboard test
a stronger negative effect on visual working
memory effect than the spatial interference task
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