
   71     

The contents of working memory as the 
activated component of long-term memory: a 
literature review on the activated long-term 
memory model

El contenido de la memoria de trabajo como la parte activada de la 
memoria a largo plazo: una revisión de la literatura sobre el modelo 
de memoria a largo plazo activada

Peñaherrera Vélez, María José1; Seade Mejía, Carolina2; Vélez Calvo, 
Ximena3

Abstract

Introduction: memory research traditionally views working memory (WM) 
and long-term memory (LTM) as separate processes, with WM holding 
and manipulating information temporarily, while LTM stores it indefinitely. 
Recent studies suggest these systems may be interconnected, with WM 
acting as an activated subset of LTM. Neuroscientific evidence, including 
fMRI studies, shows overlapping prefrontal activation during tasks involving 
both memory types. This review examines the theory of WM as an activa-
ted component of LTM, evaluating supporting and opposing evidence, and 
exploring the neural mechanisms underlying their interaction.

Objectives: this literature review aims to examine the relationship between 
working memory (WM) and long-term memory (LTM) in cognitive neuros-
cience. Specifically, it explores the theory that WM may be an activated 
component of LTM and evaluates the evidence supporting this idea. Addi-
tionally, it investigates recent findings suggesting that WM and LTM are not 
entirely separate systems but may be interconnected. The review also fo-
cuses on understanding the neural mechanisms, particularly prefrontal ac-
tivation, that facilitate the interaction between these two memory systems.

Methodology: this review analyzes recent studies on the interaction be-
tween working memory (WM) and long-term memory (LTM), focusing on 
fMRI, neuropsychological research, and experimental tasks. It examines 
evidence for and against the activated LTM model, particularly regarding 
prefrontal brain activation during tasks involving both memory systems. Ad-
ditionally, it explores cognitive theories on the integration of these systems.

Results: the literature review shows that working memory (WM) and long-
term memory (LTM) are interconnected, with overlapping activation in pre-
frontal regions during tasks involving both. Functional MRI studies suggest 
that WM relies on LTM for retrieval, particularly when task complexity ex-
ceeds WM capacity. The prefrontal cortex plays a key role in both executive 
control and memory retrieval. However, there is evidence that WM and LTM 
may function separately in simpler tasks, indicating a need for further re-
search to clarify their relationship. Overall, their interaction is complex and 
context-dependent.
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Conclusion: the findings suggest that working 
memory (WM) and long-term memory (LTM) are 
interconnected, with both sharing activation in the 
prefrontal cortex. This collaboration supports com-
plex cognitive functions, though the activated LTM 
model is still debated. Future research should ex-
plore the mechanisms behind their interaction, par-
ticularly in executive control and attention.

Keywords: memory, memory, short term, memory 
long term.

Resumen

Introducción: la investigación sobre la memoria 
ha distinguido tradicionalmente la memoria de tra-
bajo (WM) y la memoria a largo plazo (LTM) como 
procesos separados, siendo la WM responsable de 
retener y manipular información de forma temporal, 
mientras que la LTM la almacena indefinidamente. 
Sin embargo, estudios recientes sugieren que es-
tos sistemas pueden estar interconectados, con la 
WM actuando como un subconjunto activado de la 
LTM. La evidencia neurocientífica, incluidos estu-
dios de fMRI, muestra una activación superpuesta 
en la corteza prefrontal durante tareas que implican 
ambos tipos de memoria. Esta revisión examina la 
teoría de la WM como un componente activado de 
la LTM, evaluando la evidencia a favor y en contra, 
y explorando los mecanismos neuronales que sub-
yacen a su interacción.

Objetivos: esta revisión de literatura tiene como 
objetivo examinar la relación entre la memoria de 
trabajo (WM) y la memoria a largo plazo (LTM) en 
la neurociencia cognitiva. Específicamente, explora 
la teoría de que la WM podría ser un componente 
activado de la LTM y evalúa la evidencia que apoya 
esta idea. Además, investiga hallazgos recientes 
que sugieren que la WM y la LTM no son sistemas 
completamente separados, sino que pueden estar 
interconectados. La revisión también se enfoca en 
entender los mecanismos neuronales, particular-
mente la activación prefrontal, que facilitan la inte-
racción entre estos dos sistemas de memoria.

Metodología: esta revisión analiza estudios recien-
tes sobre la interacción entre la memoria de trabajo 
(WM) y la memoria a largo plazo (LTM), centrándo-
se en la fMRI, investigaciones neuropsicológicas y 
tareas experimentales. Examina la evidencia a favor 
y en contra del modelo de LTM activada, particular-
mente en relación con la activación de las regiones 

prefrontales durante tareas que involucran ambos 
sistemas de memoria. Además, explora teorías cog-
nitivas sobre la integración de estos sistemas.

Resultados: la revisión de la literatura muestra 
que la memoria de trabajo (WM) y la memoria a lar-
go plazo (LTM) están interconectadas, con una ac-
tivación superpuesta en las regiones prefrontales 
durante las tareas que involucran ambos sistemas. 
Los estudios de fMRI sugieren que la WM depen-
de de la LTM para la recuperación, especialmente 
cuando la complejidad de la tarea excede la ca-
pacidad de la WM. La corteza prefrontal juega un 
papel clave tanto en el control ejecutivo como en 
la recuperación de la memoria. Sin embargo, tam-
bién hay evidencia de que la WM y la LTM pueden 
funcionar por separado en tareas más simples, lo 
que indica la necesidad de más investigaciones 
para aclarar su relación. En general, su interacción 
es compleja y depende del contexto.

Conclusión: los hallazgos sugieren que la me-
moria de trabajo (WM) y la memoria a largo plazo 
(LTM) están interconectadas, compartiendo ambas 
activaciones en la corteza prefrontal. Esta colabo-
ración respalda funciones cognitivas complejas, 
aunque el modelo de LTM activada sigue siendo 
debatido. La investigación futura debería explorar 
los mecanismos detrás de su interacción, especial-
mente en el control ejecutivo y la atención.

Palabras clave: memoria, memoria a corto plazo, 
memoria a largo plazo. 

Introduction

The relationship between Working Memory (WM) 
and Long-Term Memory (LTM) has been a topic of 
extensive research and debate in cognitive neu-
roscience. Over the years, several theories have 
emerged to explain the interaction between these 
two memory systems, with some proposing that 
WM is simply the activated portion of LTM, while 
others argue that they are distinct systems with 
separate functions. The “activated LTM model” 
suggests that WM is not an independent system 
but rather the activated state of LTM represen-
tations. This theory has been supported by evi-
dence of overlapping brain activation during tasks 
that engage both WM and LTM, particularly in pre-
frontal and hippocampal regions. However, there 
are also significant critiques of this model, with 
some researchers arguing that the observed brain 
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activations do not necessarily imply a shared sys-
tem and that WM and LTM may operate through 
different processes.

This ongoing debate reflects broader questions 
about how memory is organized and functions in 
the brain. While some researchers maintain a clear 
distinction between WM and LTM, others propose 
that the two systems are more interconnected and 
mutually supportive than previously thought. In this 
context, the current work aims to explore the diffe-
rent views surrounding the activated LTM model, 
examining the evidence supporting and challen-
ging this theory, and considering the implications 
for our understanding of human memory. By re-
viewing both opposing and reconciling perspecti-
ves, this work seeks to shed light on the complex 
relationship between WM and LTM and contribute 
to the ongoing conversation about how these me-
mory systems interact within the brain.

Development

Memory research has traditionally categorized wor-
king memory (WM) and long-term memory (LTM) 
as distinct processes, where WM is responsible for 
the temporary retention (seconds to minutes) of 
a limited amount of information, and LTM for the 
longer retention (minutes or more) of data with a 
higher or potentially unlimited storage capacity1,2,3. 
However, both memory systems contribute to the 
performance of a range of tasks, from simple to 
complex, in daily life and novel situations2. Interes-
tingly, the same prefrontal brain regions implicated 
in WM are also involved in supporting LTM3. These 
overlapping functions have sparked debate in the 
neuroscientific community about the relationship 
between WM and LTM, specifically whether WM 
represents an activated process of LTM4.

Working memory and long-term memory: dis-
tinct processes or interconnected systems?

One of the key arguments for the idea that wor-
king memory (WM) is an activated part of long-term 
memory (LTM) is the observation that WM capacity 
relies on retrieving information from LTM5. A study6 
examined differences in accessibility to LTM (re-
call) by evaluating subjects with high and low WM 
capacity (determined by a z-score of three different 
span tasks). Participants were presented with a 
list of categorical words (six categories per list) in 
either a blocked format (category label presented 

first, followed by each word within the category) or 
a random format (without category labels or spe-
cific word order). Two recall conditions were con-
sidered: free recall, where participants were given 
two minutes to recall as many words as possible 
from the presented list, and cued recall, where a 
category label appeared on the screen, and parti-
cipants had two minutes to recall words from that 
category. 

After analyzing the data, researchers concluded 
that there was a significant difference in accessi-
bility to LTM between high-and-low WM capacity 
participants. Those with high WM capacity recalled 
more words and categories from the list, as well as 
more words from specific categories. Both groups 
performed similarly when given cues, suggesting 
that low-WM capacity participants struggle to ac-
cess cues using an appropriate retrieval strategy6. 
This evidence may help explain the association be-
tween WM deficits and learning difficulties, where 
LTM plays a crucial role7.

In this context, it has been concluded that WM load 
is reduced by LTM’s role in managing and grou-
ping the data entering WM into fewer units. Thus, 
WM operates actively with the support of LTM8. 
This aligns with interference memory phenomena, 
which explain why WM sometimes struggles when 
attempting to access LTM representations. Such 
interference can occur during recall, when similar 
memories compete, leading to difficulties in accu-
rate remembering9.

Some pioneering researchers in the activated long-
term memory (LTM) model theorized that working 
memory (WM) and LTM occur in the same neural 
structures, with WM representing the activated 
state of LTM10,11. More recent evidence suggests a 
strong correlation between WM and LTM measu-
res12. A block-fMRI study compared prefrontal acti-
vation in right-handed adults during LTM and WM 
face-recognition tasks. The WM task involved a 
delayed-recognition task with no repetition of novel 
stimuli, where participants were asked to remem-
ber a face and then determine whether it matched 
a probe face presented after a delay. The LTM as-
sessment involved intentional encoding and face 
recognition tasks with longer delays. Participants 
were asked to remember several faces and later 
confirm if a probe face was among the previously 
presented group.
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To ensure consistency, researchers matched the 
temporal parameters of each task and counterba-
lanced the specific stimuli. The results revealed sig-
nificant overlap in prefrontal activation during both 
WM and LTM trials. Specifically, the left posterior 
middle frontal gyrus and the right and left frontal gyri 
showed overlapping activation during the encoding 
phase of both tasks. During the retrieval phase, 
the right superior frontal gyrus, left anterior middle 
frontal gyrus, right and left inferior frontal gyri, and 
right and left posterior middle frontal gyri were ac-
tivated. The authors concluded that WM and LTM 
share complementary functions and should not be 
considered distinct memory systems3.

Evidence and debates around the activated 
long-term memory model

It has been suggested that for performance on span 
tasks, both working memory (WM) and long-term 
memory (LTM) interact as if they were part of the 
same system13. When analyzing the processes re-
quired to complete a complex span task, three sig-
nificant components of memory become relevant: 
processing (WM), storage (WM/LTM), and retrieval 
(LTM) of data5. In this context, some experts have 
described WM as the active component of LTM, 
with attention serving as its primary ally10,14. This 
view is supported by evidence that complex-ope-
ration span tasks can only be completed if WM 
and LTM work together5. Given that the number of 
items that can be actively retained ranges from 1 
to 4 (dispelling the previously accepted “magical 
number 7” theory)15, it seems unlikely that a person 
could retain four items while simultaneously perfor-
ming additional information processing tasks (e.g., 
solving equations). Therefore, targets that cannot 
be actively maintained would be retrieved from 
LTM when needed (e.g., recall)10,14,5.

A complementary view is Hebb’s dual-trace mecha-
nism, which proposes that a “cellular assembly” (in-
terconnected neurons forming a network) supports 
both working memory (WM) and long-term memory 
(LTM), with WM being reinforced by reverberant 
activity (the activated state) of this cellular assem-
bly16. According to this view, the WM store might be 
considered the temporarily activated portion of the 
LTM store17,4, located in similar brain regions and 
supported by the hippocampus, which binds toge-
ther targeted representations from other regions18. 

Despite extensive study, the activated LTM model 
remains controversial and widely debated19,20,21. 
One criticism of this model is based on two falla-
cies: 1) the reverse-inference fallacy, which assu-
mes that if the prefrontal cortex shows activation, 
then WM or LTM are involved, depending on the 
task22,23; and 2) the correlation fallacy, which con-
cludes that if LTM activity is observed during WM 
retention tasks, then LTM representations are res-
ponsible for that24. However, activation alone is in-
sufficient to support the activated LTM model; it is 
necessary to establish the computational function 
behind the apparent interaction between WM and 
LTM. Until this is clarified, any explanation remains 
speculative24,25. Additionally, when an LTM task is 
performed in a neuroimaging research setting, new 
stimuli must be processed, and instructions need 
to be retained to comply with the activity; this could 
explain the observed WM activation evidence19.

The classic notion that WM and LTM are separate 
stores and, therefore, functionally distinct26,27, pro-
vides the foundation for arguments against the ac-
tivated LTM model, based on the differential effects 
observed in certain tasks28,24. For example, a block-
fMRI study investigated whether selective activa-
tion for WM or LTM occurs in prefrontal regions. 
The study involved a within-subjects design with 28 
right-handed adults, who completed six runs per-
forming a two-back WM task (following the n-back 
paradigm) and an LTM task involving intentional 
memorization (encoding) and subsequent yes-no 
recognition (retrieval). For each LTM condition (en-
coding or retrieval), two types of stimuli (unfamiliar 
faces and familiar words) were used to account for 
task-type vs. material-type effects. Results showed 
that the bilateral dorsotemporal prefrontal cortex 
was activated during the WM task but not during 
the LTM task, regardless of condition (retrieval or 
encoding)29. This evidence aligns with cases of pa-
tients presenting amnesia linked to hippocampal 
damage, showing LTM impairments but preserved 
WM30, and patients with left-inferior posterior-pa-
rietal lobe lesions, who exhibit WM damage but in-
tact LTM function31,32.

The LTM-WM-integrated-system paradigm has 
also been challenged by evidence suggesting that 
executive functions, and not only WM, are involved 
in LTM, as is the case with many other cognitive 
domains33. This perspective also helps explain the 
overlapping activation of WM and LTM in the pre-
frontal cortex3. One alternative explanation for this 
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overlap is to consider the computational demands 
involved in even simple encode-retrieval tasks. For 
example, if a task requires remembering a short 
sequence of three digits, with one of the digits re-
peated (e.g., 1,3,1), it cannot be assumed that the 
mere activation of the digit representation in LTM 
would maintain the order of the two tokens of the 
repeated digit. Instead, this function should be attri-
buted to an independent executive control domain, 
which, of course, includes WM24. A complementary 
approach suggests that recency effects in LTM 
have different properties from those in short-term 
memory. Therefore, two memory components are 
needed to account for these recency effects: an epi-
sodic contextual system with changing context and 
an activation-based short-term memory buffer that 
drives the encoding of item-context associations34.

Conclusions

A recent evolutionary neuroscience argument sug-
gests that, in addition to the prefrontal and posterior 
parietal cortex, which are shared only by anthropoid 
primates (including humans), a specific lateral and 
rostral portion of the prefrontal cortex appears to 
be uniquely present in humans. These regions are 
responsible for specialized executive-control and 
decision-making abilities35. Given that all vertebrate 
animals, from those exhibiting rudimentary learning 
(e.g., classical conditioning) to more sophisticated 
learning, seem to possess forms of long-term me-
mory (LTM) and sensory-short-term memory36,37, 
it is plausible that the brain regions specialized in 
executive control and working memory (WM) evol-
ved as a separate system from LTM36. As a result, 
interactions between WM and LTM are more likely 
to occur as a mechanism of executive control over 
LTM, rather than as an integrated system with WM 
acting as the activated section33.

The different perspectives on the activated LTM 
model have been crucial in advancing our unders-
tanding of memory functions and its organization 
within the brain38. Despite decades of extensive 
debate, some researchers continue to support10,15,39 

and oppose24,19 the model, while others have produ-
ced evidence and theories that attempt to reconcile 
both views. For example, it has been proposed that 
working memory (WM) recruits long-term memory 
(LTM) representations only when beneficial40, and 
that this interaction is closely tied to task complexity 
and attentional control. When a task is demanding, 
WM may seek support from LTM41,40. This aligns 

with evidence suggesting that when the information 
to be learned exceeds WM capacity, task execution 
relies on LTM, even for brief retention intervals42. 
Some studies have further proposed that the inte-
raction between WM and LTM is primarily observed 
in verbal memory, supporting language acquisition 
and development43. This support system is crucial 
because the quality of new words’ representation in 
WM plays a key role in consolidating a well-establi-
shed phonological representation in LTM44,45, and 
LTM phonological representations are essential for 
immediate recall, which also aids in the represen-
tation of new words46.

In addition, many of the arguments for and against 
the activated LTM model share common implica-
tions, and these are often similar to those used by 
researchers who attempt to reconcile both pers-
pectives40. For example, the idea that WM and LTM 
must work together to perform a complex span task 
has been used as evidence in favor of the activated 
LTM model5, while a similar argument suggesting 
that executive functions (including WM) support 
LTM has been used to refute the model33. This 
WM/LTM dissociation does not necessarily contra-
dict the notion that each system is crucial to the 
functioning of the other; instead, the focus should 
be on how this interaction occurs. Therefore, it is 
worth considering whether the more reconciliatory 
approaches might offer a better understanding of 
human memory47.

In conclusion, the growing trend in neuroscien-
tific research to reconsider areas that were once 
viewed as distinct, and to explore brain functioning 
through networks, could represent a turning point 
in the ongoing debate over whether WM is mere-
ly the activated portion of LTM. For example, in-
vestigating the relationship between WM and LTM 
within the Multiple Demand brain network —stron-
gly linked to a wide variety of cognitive tasks48,49 

—could offer valuable insights into how these two 
memory systems interact and support complex 
cognitive processes.

Authors information

Peñaherrera Vélez María José. Psicológa Clínica. 
Máster en Neurociencia y Neuropsicología. Bir-
kbeck University of London. Lóndres–Inglaterra 
e-mail: marjospeve@gmail.com ORCID: https://
orcid.org/0000-0002-2986-7789

mailto:marjospeve@gmail.com
https://orcid.org/0000-0002-2986-7789
https://orcid.org/0000-0002-2986-7789


76    Volumen 42  |  N° 3 |  Diciembre 2024  |  Págs. 71-78  

Revista de la Facultad de Ciencias Médicas Universidad de Cuenca

ISSN: impreso 1390-4450 digital 2661-6777

Seade Mejía Carolina. Licenciada en Ciencias de la 
Educación. Doctor en Educación. UNAE. Cuenca–
Azuay–Ecuador. e-mail: lucia.seade@unae.edu.ec 
ORCID: https://orcid.org/0000-0002-8325-1977

Vélez Calvo Ximena. Licenciada en Educación 
Especial. Doctor en Neurociencia cognitiva y edu-
cación. Universidad del Azuay. Cuenca–Azuay–
Ecuador. e-mail: xvelez@uazuay.edu.ec ORCID: 
https://orcid.org/0000-0002-4451-9547

Contribution of the authors

All authors declare that they have contributed 
equally to the conception, design, analysis, and in-
terpretation of the data.

Conflict of interest

No conflicts of interest.

Financing sources

The research was self-financed.

References

1. Bartsch LM, Singmann H, Oberauer K. The 
effects of refreshing and elaboration on working 
memory performance, and their contributions 
to long-term memory formation. Mem Cognit. 
2018;46(5):796-808. doi:10.3758/s13421-
018-0805-9

2. Cowan N. What are the differences between 
long-term, short-term, and working memory? 
Prog Brain Res. 2008;169:323-338. doi: 
10.1016/S0079-6123(07)00020-9.

3. Ranganath C, Blumenfeld RS. Doubts about 
double dissociations between short- and long-
term memory. Trends Cogn Sci. 2005;9(8):374-
380. doi:10.1016/j.tics.2005.06.009

4. Hartshorne JK, Makovski T. The effect of 
working memory maintenance on long-term 
memory. Mem Cognit. 2019;47(4):749-763. 
doi: 10.3758/s13421-019-00908-6.

5. Healey MK, Miyake A. The role of 
attention during retrieval in working-
memory span: A dual-task study. Q J Exp 

Psychol (Hove). 2009;62(4):733-745. doi: 
10.1080/17470210802229005

6. Unsworth N, Spillers GJ, Brewer GA. Working 
memory capacity and retrieval limitations 
from long-term memory: An examination of 
differences in accessibility. Q J Exp Psychol. 
2012;65(12):2397-2410. doi:10.1080/174702
18.2012.690438.

7. Holmes J, Gathercole SE, Dunning DL. Poor 
working memory: impact and interventions. 
Adv Child Dev Behav. 2010;39:1-43. doi: 
10.1016/B978-0-12-374748-8.00001-9.

8. Ericsson KA, Kintsch W. Long-term working 
memory. Psychol Rev. 1995;102(2):211-245. 
doi: 10.1037/0033-295X.102.2.211.

9. Anderson M, Neely J. Interference and 
inhibition in memory retrieval. In: Bjork E, Bjork 
R, editores. Memory. San Diego: Academic 
Press; 1996. p. 237-313. doi:10.1016/B978-
012102570-0/50010-0

10. Cowan N. An embedded-processes model 
of working memory. En: Miyake A, Shah 
P, editores. Models of Working Memory: 
Mechanisms of Active Maintenance and 
Executive Control. Cambridge: Cambridge 
University Press; 1999. p. 62–101.

11. Crowder RG. Short-term memory: Where do 
we stand? Memory Cogn. 1993;21:142-145. 
doi: 10.3758/BF03202725

12. Unsworth N. On the division of working memory 
and long-term memory and their relation 
to intelligence: A latent variable approach. 
Acta Psychol (Amst). 2010;134(1):16-28. 
doi:10.1016/j.actpsy.2009.11.010

13. Unsworth N, Engle RW. The nature of 
individual differences in working memory 
capacity: active maintenance in primary 
memory and controlled search from secondary 
memory. Psychol Rev. 2007;114(1):104-132. 
doi:10.1037/0033-295X.114.1.104

14. Engle RW. Working memory capacity 
as executive attention. Curr Dir Psychol 
Sci. 2002;11(1):19-23. doi: 10.1111/1467-
8721.00160.

15. Cowan N. The magical number 4 in short-term 
memory: A reconsideration of mental storage 

mailto:lucia.seade@unae.edu.ec
https://orcid.org/0000-0002-8325-1977
mailto:xvelez@uazuay.edu.ec
https://orcid.org/0000-0002-4451-9547


Volumen 42  |  N° 3 |  Diciembre 2024  |  Págs. 71-78     77     

The contents of working memory as the activated component of long-term memory
 a literature review on the activated long-term memory model

Peñaherrera Vélez María José, Seade Mejía Carolina, Vélez Calvo Ximena

capacity. Behav Brain Sci. 2001;24(1):87-114. 
doi: 10.1017/S0140525X01003922.

16. Hebb DO. Distinctive features of learning in 
the higher animal. En: Delafresnaye J, editor. 
Brain mechanisms and learning. Blackwell; 
1961. p. 37-46.

17. Atkinson RC, Shiffrin RM. Human memory: A 
proposed system and its control processes. 
En: Spence K, Spence J, editores. Psychology 
of learning and motivation. 2nd ed. San Diego: 
Academic Press; 1968. p. 89-195. 

18. Squire L. Memory and the hippocampus: a 
synthesis from findings with rats, monkeys, 
and humans. Psychol Rev. 1992;99(2):195-
231. doi:10.1037/0033-295X.99.2.195

19. Norris D. Even an activated long-term 
memory system still needs a separate short-
term store: A reply to Cowan-2019. Psychol 
Bull. 2019;145(8):848-853. doi:10.1037/
bul0000204

20. Logie R, Della-Sala S. Working memory 
as a mental workspace: Why activated 
long-term memory is not enough. Behav 
Brain Sci. 2003;26(6):745. doi: 10.1017/
S0140525X03400162

21. Vallar G. The short-term/long-term memory 
distinction: Back to the past? Behav Brain 
Sci. 2003;26(6):757-758. doi:10.1017/
S0140525X03520167.

22. D’Esposito M, Ballard D, Aguirre GK, Zarahn 
E. Human prefrontal cortex is not specific 
for working memory: a functional MRI 
study. Neuroimage. 1998;8(3):274-282. doi: 
10.1006/nimg.1998.0364

23. Poldrack RA. Can cognitive processes be 
inferred from neuroimaging data?. Trends 
Cogn Sci. 2006;10(2):59-63. doi:10.1016/j.
tics.2005.12.004

24. Norris D. Short-term memory and long-
term memory are still different. Psychol Bull. 
2017;143(9):992. doi: 10.1037/bul0000108

25. Phillips W. The short-term dynamics within 
a network of connections is creative. 
Commentary on Ruchkin, Grafman, Cameron 
& Berndt. Behav Brain Sci. 2003;26:752-753. 
doi:10.1017/S0140525X03480163

26. Craik F, Watkins M. The role of rehearsal in 
short-term memory. J Verbal Learning Verbal 
Behav. 1973;12(6):599-607. doi: 10.1016/
S0022-5371(73)80039-8

27. Henke K. A model for memory systems 
based on processing modes rather 
than consciousness. Nat Rev Neurosci. 
2010;11(7):523-532. doi: 10.1038/nrn2850.

28. Baddeley A, Hitch G. Working memory. En: 
Bodwer G, editor. Psychology of learning 
and motivation. 8th ed. San Diego: Academic 
Press; 1974. p. 47-89.

29. Braver T, Barch D, Kelley W, Buckner R, 
Cohen N, Miezin F, et al. Direct comparison 
of prefrontal cortex regions engaged by 
working and long-term memory tasks. 
Neuroimage. 2001;14(1):48-59. doi:10.1006/
nimg.2001.079

30. Baddeley AD, Warrington EK. Amnesia 
and the distinction between long-and short-
term memory. J Verbal Learn Verbal Behav. 
1970;9(2):176-189. doi:10.1016/S0022-
5371(70)80048-2

31. Basso A, Spinnler H, Vallar G, Zanobio M. Left 
hemisphere damage and selective impairment 
of auditory verbal short-term memory. A case 
study. Neuropsychologia. 1982;20(3):263-
274. doi:10.1016/0028-3932(82)90101-4

32. Warrington EK, Logue V, Pratt R. The 
anatomical localisation of selective 
impairment of auditory verbal short-term 
memory. Neuropsychologia. 1971;9(4):377-
387. doi:10.1016/0028-3932(71)90002-9.

33. Richland LE, Burchinal MR. Early 
executive function predicts reasoning 
development. Psychol Sci. 2013;24(1):87-92. 
doi:10.1177/0956797612450883

34. Davelaar E, Goshen-Gottstein Y, Ashkenazi 
A, Haarmann H, Usher M. The demise of 
short-term memory revisited: empirical and 
computational investigations of recency 
effects. Psychol Rev. 2005;112(1):3-42. doi: 
10.1037/0033-295X.112.1.3

35. Genovesio A, Wise S, Passingham R. 
Prefrontal–parietal function: from foraging to 
foresight. Trends Cogn Sci. 2014;18(2):72-81. 
doi: 10.1016/j.tics.2013.11.007

https://doi.org/10.1017/S0140525X03400162
https://doi.org/10.1017/S0140525X03400162
https://doi.org/10.1037/bul0000108


78    Volumen 42  |  N° 3 |  Diciembre 2024  |  Págs. 71-78  

Revista de la Facultad de Ciencias Médicas Universidad de Cuenca

ISSN: impreso 1390-4450 digital 2661-6777

36. Carruthers P. Evolution of working memory. 
Proc Natl Acad Sci U S A. 2013;110(2):10371-
10378. doi: 10.1073/pnas.1301195110.

37. Passingham R, Wise S. The neurobiology of 
the prefrontal cortex: anatomy, evolution, and 
the origin of insight. Oxford: Oxford University 
Press; 2012.

38. Squire L. The legacy of patient HM for 
neuroscience. Neuron. 2009;61(1):6-9. 
doi:10.1016/j.neuron.2008.12.023

39. Cowan N. Short-term memory based on 
activated long-term memory: A review 
in response to Norris (2017). Psychol 
Bull. 2019;145(8):822-847. doi: 10.1037/
bul0000199

40. Mızrak E, Oberauer K. Working memory 
recruits long-term memory when it is beneficial: 
Evidence from the Hebb effect. J Exp Psychol 
Gen. 2021. Advance online publication. doi: 
10.1037/xge0000934

41. Kane M, Bleckley M, Conway A, Engle R. A 
controlled-attention view of working-memory 
capacity. J Exp Psychol Gen. 2001;130(2):169-
183. doi: 10.1037//0096-3445.130.2.169

42. Jeneson A, Squire LR. Working memory, 
long-term memory, and medial temporal lobe 
function. Learn Mem. 2012;19(1):15-25. doi: 
10.1101/lm.024018.111.

43. De Abreu P, Gathercole S, Martin R. 
Disentangling the relationship between 
working memory and language: The roles 
of short-term storage and cognitive control. 
Learn Individ Differ. 2011;21(5):569-574. doi: 
10.1016/j.lindif.2011.06.002.

44. Gathercole SE. Complexities and constraints 
in nonword repetition and word learning. Appl 
Psycholinguist. 2006;27(4):599-613. doi: 
10.1017/S014271640606053X.

45. Jarrold C, Thorn AS, Stephens E. The 
relationships among verbal short-term 
memory, phonological awareness, and 
new word learning: Evidence from typical 
development and Down syndrome. J Exp 
Child Psychol. 2009;102(2):196-218. doi: 
10.1016/j.jecp.2008.07.001.

46. Burgess N, Hitch G. Computational models of 
working memory: putting long-term memory 
into context. Trends Cogn Sci. 2005;9(11):535-
541. doi: 10.1016/j.tics.2005.09.011.

47. Baddeley A. The episodic buffer: a new 
component of working memory?. Trends 
Cogn Sci. 2000;4(11):417-423.

48. Assem M, Blank I, Mineroff Z, Ademoğlu 
A, Fedorenko E. Activity in the fronto-
parietal multiple-demand network is robustly 
associated with individual differences in 
working memory and fluid intelligence. 
Cortex. 2020;131:1-16. doi:10.1016/j.
cortex.2020.06.013

49. Duncan J. The multiple-demand (MD) system 
of the primate brain: mental programs 
for intelligent behaviour. Trends Cogn 
Sci. 2010;14(4):172-179. doi: 10.1016/j.
tics.2010.01.004.

https://doi.org/10.1037/xge0000934
https://doi.org/10.1037/0096-3445.130.2.169

	_GoBack
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.gjdgxs
	_heading=h.gjdgxs
	_heading=h.1t3h5sf
	_heading=h.30j0zll
	_GoBack
	_heading=h.1fob9te
	_heading=h.3znysh7

