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Abstract: The retro-cue effect (RCE) is known in memory tasks to produce an
increase in accuracy and decrease in response time. The retro-cue brings the
information to the focus of attention in an active state, but it is not known whether
it is retrieved as a conscious mentalimage. In this study, we investigated whether
the retro-cue brings the cued item to an active state, allowing its phenomeno-
logical consciousness. In each trial, the participants rated the vividness of the
retro-cued item and then recognized it. Perceptual visual interference was used
to certify the visual nature of the retrieved items. Our results showed a significant
RCE in memory recognition, but not in the vividness rating. The mental image
vividness and the recognition tasks are based on different cognitive processes
and are subject to different interferences, but despite the different cognitive
processes, there is a correlation between them.

Keywords: mental image, working memory, attention, consciousness

Resumo: O efeito da retro-dica € conhecido em tarefas de memoria por produzir
um aumento na precisao e uma diminuicao no tempo de resposta. A retro-dica
traz a informacao para o foco de atencao em um estado ativo, mas nao se sabe
se ela é recuperada como uma imagem mental consciente. Neste estudo, investi-
gamos se a retro-dica recupera o item indicado para um estado ativo, permitindo
sua consciéncia fenomenolégica. Em cada prova, os participantes avaliaram a
vivacidade do item indicado pela retro-dica e, em seguida, o reconheceram.
A interferéncia visual perceptual foi usada para certificar a natureza visual dos
itens recuperados. Nossos resultados mostraram um efeito significativo da re-
tro-dica no reconhecimento da memaoria, mas nao no julgamento da vivacidade.
A vivacidade da imagem mental e as tarefas de reconhecimento sao baseadas
em diferentes processos cognitivos e estao sujeitas a diferentes interferéncias.
Apesar dos diferentes processos cognitivos, existe uma correlacao entre eles.

Palavras-chave: memodria operacional, atencao, imagem mental, consciéncia

Abstracto: El efecto retro-cue (RCE) es conocido en las tareas de memoria por
producir un aumento en la precision y una disminucion en el tiempo de respuesta.
La retro-senal trae la informacion al foco de atencion en un estado activo, pero
no se sabe si se recupera como una imagen mental consciente. En este estudio,
investigamos si la retro-sefal lleva al elemento sefalado a un estado activo,
permitiendo su conciencia fenomenologica. En cada ensayo, los participantes
calificaron la intensidad del elemento retro-indicado y luego lo reconocieron. Se
utilizo la interferencia visual perceptiva para certificar la naturaleza visual de los
elementos recuperados. Nuestros resultados mostraron un RCE significativo en
el reconocimiento de la memoria, pero no en elindice de viveza. La viveza de la
imagen mentaly las tareas de reconocimiento se basan en diferentes procesos
cognitivos y estan sujetas a diferentes interferencias, pero a pesar de los diferentes
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procesos cognitivos, existe una correlacion entre ellos.

Palabras-clave: memoria de trabajo, atencion, ima-
gen mental, conciencia

Every day we are flooded with visual infor-
mation, and voluntarily or involuntarily our brain
generates mentalimages (MI) to remember situa-
tions, people or solve problems. Try to remember
the SpongeBob square pants character. How
many teeth does he have? Is he wearing a hat?
What color is his tie? You have probably gene-
rated a visual mentalimage of the character and
inspected the requested traits. This phenomenon
is experienced through the mind's eyes (Nanay,
2018; J. Pearson, 2019; Thompson, 2007). The
ability to generate a mentalimage without visual
perceptualinput is a complex cognitive process
and difficult to investigate due to its phenomeno-
logical character, that is, subjective and unique
(ELHaj et al., 2019; Kosslyn et al.,, 2001). This study
proposed to investigate the mentalimage gene-
ration process through the retro-cue paradigm.

The retro-cue allows us to direct our attention
through an internal representation that likely could
involve a mentalimage of the remembered array
(Griffin & Nobre, 2003). In the retro-cue paradigm,
the participant memorizes a visual scene with
some stimuli distributed in space. In the end of
the retention interval, when these stimuli are no
longer available to perception, the participant is
informed by a spatial retro-cue about the location
of the stimulus that has the highest probability
of being presented as the probe test. When the
retro-cue is informative, that is, when the retro-
-cued item is indeed presented as the probe
test, we observe a gain in speed and accuracy
(Lepsien & Nobre, 2006; Souza & Oberauer, 2016).
The Retro-cue effect (RCE) is widely known in
scientific literature for providing increased ac-
curacy and decreased response time in working
memory tasks (Li et al., 2021; Niklaus et al., 2019;
Zerr et al., 2021).

Jacob, Jacobs and Silvanto (2015) suggests that
the retro-cue may retrieve the cued item to an
attended state under the Focus of Attention (FoA),
but to bring the cued item to a phenomenological

state of consciousness as a mental image, it is
necessary to manipulate or inspect the stimulus.
The working memory (WM) model proposed by
Baddeley (Baddeley, 2007) establishes that the
WM content is conscious. However, the disso-
ciation between attended and conscious state
could be explained through studies showing that
items could be attended even in the absence of
awareness (Hassin et al., 2009; Soto et al., 2011).
In contrast, studies also argued the Ml generation
without consciousness, such as flashbacks of an
unpleasant scene (Nanay, 2021).

Attention would play an important role in brin-
ging the content into consciousness. Jacob, Ja-
cobs and Silvanto (2015) proposed three different
levels between the relation of attended and the
conscious state associated with the top-down
control, (@) a non-conscious and unattended
level, (b) non-conscious and attended level, that
involves the Focus of Attention (FoA), and (c)
phenomenological conscious attended level,
that involves a top-down process and a mental
representation.

Until now there is no consensus about the
nature and the phenomenological status of the
retrieved information in the retro-cue paradigm,
whether it involves a mental image of the cued
item or not. According to Jacobs and Silvanto
(2015) the information under the FoA, can give
rise to a phenomenological conscious expe-
rience if it is inspected and/or manipulated as
a mental image. The retro-cue paradigm brings
the memorized information to the FoA, but the
question is whether the information is available
as a conscious mental image. There are several
possible ways to answer this question. One is to
ask the participant to manipulate the retrieved
cued item or to rate the vividness of the mental
image generated from the retro-cue (Jacob et al,,
2015). A second way is to verify whether the infor-
mation generated from the retro-cue is sensitive
to anirrelevant visual information, for example, the
Dynamic Visual Noise (DVN) (McConnell & Quinn,
2000; Quinn & McConnell, 2006; Valenti & Galera,
2020). Finally, although this is not a pacified issue
in literature, another way to assess whether the
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information is available as a mental image is to
correlate the mentalimage's vivacity with memory
performance (Bona et al,, 2013).

A conscious mental image can be created
from the inspection and/or manipulation of a
memorized item/scene. The inspection can be
verified through the mentalimage vividness rating
(Dijkstra et al., 2017, 2019; Runge et al., 2017; Wil-
son et al., 2018), for example, by the Vividness of
Visual Imagery Questionnaire (VVIQ) (Marks, 1973).
On the other hand, the manipulation involves the
metacognitive ability to change the mentalimage
perspective and can be verified by asking the par-
ticipant to rotate a stimulus without the perceptual
input (Pearson et al., 2011). The inspection of the
mentalimage through the vividness assessment
involves a subjective and individual gradient of
detailand clarity of the mentalimage experience
and has been often used through tasks based
on VVIQ (Baddeley & Andrade, 2000; Cui et al,,
2007; Keogh & Pearson, 2018). This questionnaire
is composed of statements that refer to everyday
images that participant must imagine and then
evaluate its vividness according to a five-point
rating scale that ranges from “Perfectly clear
and vivid as a real view" (rating 5) to "No image
formed, | just know that | am thinking about the
object’ (rating 1). That is, the more vivid a mental
image, the closer it is to a perceptual stimulus.

The mental image seems to be vulnerable to
perceptual interference, such as DVN. Besides
that, the DVN effect happens while mental ima-
ges are being generated or while they are being
recovered, in other words, the DVN effect happens
when the mental image is under consciousness
(McConnell & Quinn, 2000; Quinn & McConnell,
2006). The DVN disturbs the visuospatial sketch
competing for storage capacity or recitation pro-
cess, and reduces the vividness with which the
mentalimage is perceived (Baddeley & Andrade,
2000). It's possible to suppose that the perceptual
visual input compete with the generation of the
mental image. In order to experience a mental
image we need to inhibit this perceptual visual
input to prevent its access to consciousness.
This top-down inhibition is a strong factor that

contributes with a conscious experience of a
mentalimage but, under normal circumstances,
a strong perceptual stimulus is likely to win the
competition for consciousness (Jacob et al., 2015).

The correlation between the vividness rating
of mental image and the memory performance
is controversial. Some studies have shown that
participants with stronger mental images tend
to rely more on mental images to perform the
memory task than individuals with weak mental
images (Cui et al., 2007; Keogh & Pearson, 2014).
Other studies suggest a dissociation between the
subjective (conscious) and objective aspects of
our memory (Bona et al,, 2013; Bona & Silvanto,
2014). Studies with patients with Aphantasia, an
inability to generate mental images, showed
that although the MI performance was compa-
red to the control group, the WM performance
was worse than control group (Jacobs et al.,
2018). Scientific literature shows that these two
processes could active the same cortical areas,
together with perceptual areas, but the relation
between these cognitive functions is not clear, as
well as the implication of consciousness (Albers
et al,, 2013; Gayet et al., 2017, Huang et al., 2021;
Kosslyn et al., 2001).

In this study, we investigated whether orienting
attention through the retro-cue to an internal
visual representation brings it to an active state,
allowing its phenomenological consciousness.
There are several ways to infer whether the retro-
-cue is associated with the mental image gene-
ration that can be consciously inspected. We in-
vestigated whether the representation generated
by the retro-cue is sensitive to perceptual visual
interference (DVN) and whether this representa-
tion can be evaluated through vividness rating as
a phenomenological mental image experience.
We also investigated the correlation between the
mental image vividness rating and the memory
performance in a recognition task. If the retro-cue
representation would be retrieved as a mental
image then we expected the perceptual visual
interference (DVN) disturbed the vividness rating
in informative retro-cue. We also expected the
vividness rating in informative retro-cue condition
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better than in neutral retro-cue condition.

Method

Participants

There were 16 participants (10 women; M = 23
years; range=18 to 35 years) in this experiment,
all students from the University of Sao Paulo. The
subjects participated voluntarily and all partici-
pants had normal or corrected to normal vision.
The participants signed an informed consent at
the beginning of the experiment. The study proto-
colisin line with the ethical guidelines of the Uni-
versity of Sdo Paulo (CAAE: 26835614.3.000.5407).

Material and stimuli

The experiment was programmed using E-Pri-
me software (Schneider et al.,, 2002). The stimuli
were the uppercase letters ‘D - H - Q - R", with
different graphics fonts. Ten different graphics
fonts were used: "Ravie”, "Speculum’, “Pixel LCD7",

“Street Cred", "“Dotcirful’, "Alien Encounters’, "Army
Rust", “Chocolate Bar Demo”, “Linowhite" and

“Mexican Knappett" (https:/www.dafont.com/
pt). The fixation point was a triangular frame
presented in the center of the screen.

The Dynamic Visual Noise (DVN) is an irrelevant
visual information presented in the center of a
monitor's screen composed by a drizzle of white
and black squares randomly displayed. The DVN
was formed by a matrix of 80 x 80 points, each
point with 4 x 4 pixels, half of the points were
white and half were black. It covered an area of
approximately 13.5 x 13.5 cm in the center of the
screen.

Procedure

The task consisted of memorizing 3 stimuli
followed by the retention interval, afterward, a
retro-cue was presented (could be informative
or neutral), the participant should recover the
representation showed by the retro-cue. After,
the participant made the vividness rating about
the retro-cued item (in the DVN presence or blank
screen) and finally performed the recognition of

the test item.

At the beginning of each trial, the fixation point
was presented for 500 milliseconds (ms). The
memory array consisted in three stimuli (for exam-
ple, the letter R presented in ‘Ravie’, ‘'Speculum'’
and ‘ArmyRust’ graphical fonts) presented for 3
seconds followed by a 2 seconds of retention
interval. Then the retro-cue (250 ms) was presen-
ted. The retro-cue was valid informative (50%) or
neutral (50%). After the retro-cue presentation, the
participant was requested by a beep, presented
for 50 ms, to rate the vividness of the cued item,
in case of an informative retro-cue, or of the
three memorized stimuli, in the case of a neutral
retro-cue. The DVN was presented during the
vividness rating 50% of trials; in the remaining
trials, the screen was blank. The vividness rating
was made on the numeric keyboard accord the
following scale: “1- | do not remember”; “2- |
remember, but | can not imagine”; “3- | have a
vague image"; “4- | have a moderately clear ima-
ge"; "5- | have a clear and vivid image, like a real
image". The vividness rating lasted 3.5 seconds.
After the vividness rating, the recognition probe
test was presented, and remained on the screen
until participants decided whether it matched the
cued memorized item by pressing the left mouse
button for a match response or the right mouse
button for a mismatch response. The probe test
was equal to one of the memorized stimuliin 50%
of the trials and not one of the memorized stimuli
in the remaining trials (see Fig. 1). There were 96
trials, preceded by training with eight trials.
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Figure 1. Example of the experimental trial. The participant memorized 3 stimuli (with the same letter
but different graphic fonts) followed by the retention interval. After, a retro-cue (could be informative
or neutral) was presented showing the location of the item that will be rating, the participant made
the vividness rating about the retro-cued

Data Analysis

The memory recognition accuracy was trans-
formed into a discrimination index (d') to verify the
decision criterion for the response (Snodgrass
& Corwin, 1988). The discrimination index (d) is
computed by the difference between the hits
). The
Analyses of variance (ANOVA) was conducted in

and false alarms Zscores(d'=Z,, - Z . ...om
recognition d' considering the retro-cue condition
(informative and neutral) and the interference
condition (DVN and blank screen). The Respon-
se Time (RT) analysis considered only correct
responses and RT ranges between 300ms and
3000ms. The analysis of vividness rating con-
sidered only the correct responses in memory
recognition. The mean of RT (recognition and
vividness rating) and the vividness rating were
submitted to separate ANOVA's considering, for
each analysis, the retro-cue condition (informa-
tive and neutral) and the interference condition
(DVN and blank screen). Pearson's correlation was
calculated between the mean of vividness RT vs.
Vividness rating and the Accuracy vs. Vividness
rating. Bonferroni test was applied to post hoc
comparison, when necessary.

Results

Recognition

The d'analyses in memory recognition showed
that the performance was not affected by the
DVN [F(1,15)=0.91; p=0.35; n*,=0.05]. There was a
retro-cue effect [F(1,15)-28.16; p<0.001; n?,=0.65],
showing better performance in informative re-
tro-cue (M=2.40, SEM=0.13) than in neutral retro-
-cue (M=1.69, SEM=0.12) (Fig.2.A). The RT analy-
sis also did not show a DVN effect [F(1,15)=1.00;
p=0.33.177,=0.06], but it was effected by the re-
tro-cue [F(1,15)=49.66; p<0.01; n?,=0.76]. The RT
was faster (M=993ms, SEM=47ms) in informative
retro-cue trial than the neutral retro-cue trials
(M=1218ms, SEM=44ms) (Fig. 2.B) There was no
interaction between the irrelevant visual infor-
mation (DVN) and the retro-cue [F(1,15)=0.19;
p=0.66; n°,=0.01l.

Vividness rating

The vividness rating was not affected by the
retro-cue [F(1,15)=2.38; p=0.14; n°,=0.13], but it
was affected by the DVN [F(1,15)=4.43; p=0.05;
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n?,=0.22]. The vividness rating was lower in DVN
trials (M=3.93, SEM=0.12) than in blank screen
trials (M=4.06, SEM=0.11). The Bonferroni post hoc
test confirmed the significant visual interference
effect of DVN (p=0.005). The response time to the
vividness rating was not affected by the retro-cue
M, =1125ms, M __ =1062ms, p=.22) nor by the DVN
presence (M, =1105ms, M, _ =1082ms, p =.56).

info

blank

Correlation

Vividness time vs. Vividness rating. The response
time required to the vividness rating was inversely
proportional to the vividness rating response
(Fig.2.C). The participants rated the most vivid
item faster and took longer to rate the low vivid
item, as is showed in Table 1. The correlation of
the general average between the RT and the
vividness rating was r = -0.98 (p < 0.01).

Recognition accuracy vs. Vividness rating. The

vividness rating and the recognition accuracy
presented positive correlation. The more vivid,
the greater the recognition accuracy (Fig. 2.D).
The negative correlation showed in Table 2 in
DVN/Informative condition can be explained by
the result in category “1 - | do nhot remember” in
which participants had answered that they did not
remember the stimulus but correctly recognized
100% of the responses regarding this category.
As the frequency rate response of the vividness
rating ‘1" was low (Fig. 2.E), we analyzed the data
removing response “1" from the total of this con-
dition and the correlation coefficient is r = 0.83,
indicating that the vividness rating “1" was res-
ponsible for the negative correlation presented.
The correlation of the general average between
the recognition accuracy and the vividness ra-
tingisr=0.97 (p < 0.05), that is a high correlation
between the factors.

Table 1 - Correlation between the mean of Vividness rating time and vividness rating

e o
Informative Neutral Informative Neutral M (SEM)
M (SEM) M (SEM) M (SEM) M (SEM)
1 1779(412) 2043 (713) 1662 (710) 1267 (728) 1687(161)
2 1258(263) 1841 (423) 1651 (383) 1674(376) 1606(123)
3 1400 (212) 1162 (180) 1347(190) 1187 (198) 1274(58)
4 1261 (193) 1136 (189) 1245 (189) 1101(163) 1186(39)
5 961(144) 672 (114) 1004 (147) 900(140) 885(73)
r -0,86 -0,97 -0,97 -0,72 -0,98
Table 2 - Correlation between the mean recognition accuracy and vividness rating
e o
Informative Neutral Informative Neutral M (SEM)
M (SEM) M (SEM) M (SEM) M (SEM)
1 1(0) 0,33(0,33) 0,56 (0,23) 0,50 (0,28) 0,59 (0,14)
2 0,84 (0,06) 0,52 (0,11) 0,69 (0,16) 0.86 (0,07) 0,72 (0,07)
3 0,81 (0,06) 0,80 (0,04) 0,85 (0,05) 0,73 (0,04) 0,79 (0,02)
4 0,88 (0,04) 0,84 (0,07) 0,92 (0,04) 0,76 (0,04) 0,85 (0,03)
5 0,92 (0,03) 0,77 (0,09) 0,97 (0,01) 0,90 (0,02) 0,89 (0,04)
r -0,25 0,86 0,97 0,70 0.97
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Figure 2. A) The mean of d' of memory recognition. B) The mean of Response Time of memory
recognition. C) Correlation between the mean of recognition accuracy and vividness rating. D)
Correlation between the mean of response time of the vividness rating and the vividness rating. E)
Percentage frequency of response to vividness rating.

Discussion

In this study, we investigated whether orienting
attention through the retro-cue to an internal
visual representation stored in short term me-
mory brings it to an active state that allows this
representation to be consciously inspected. We
expected that the representation retrieved from

visual short term memory to the active state
would be sensitive to a perceptual visual interfe-
rence (DVN). We also supposed that the retrieved
information, as a mentalimage, could be submit-
ted to the conscious inspection needed for the
vividness rating. Our results showed a significant
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Retro-cue effect in memory recognition, but not
in the vividness rating. The visual interference
(DVN) is detrimental in the vividness rating, but
not in the memory recognition. There was a high
correlation between the vividness rating and the
memory recognition test, and the response time
in vividness rating was inversely proportional to
the rating.

Recognition task. Our results showed the RCE
in the memory recognition consistent with pre-
vious studies (Criffin & Nobre, 2003; Lepsien &
Nobre, 2006; Souza et al,, 2016). The RCE have
been explained by several hypotheses (see Sou-
za & Oberauer, 2016) and our results enable us
to discuss some of these hypotheses. In our
task, the participant should make the vividness
rating before the recognition test, this order 'vi-
vidness-recognition' could allow maintaining
the information in consciousness and prioritized
for decision-making in the recognition test. If
the information was conscious and prioritized
then it reduces the comparison process in the
recognition test, making the response faster
and more accurate. In addition to the Prioritiza-
tion Hypothesis, in the Hypothesis of Retrieval
Head Start, the retro-cue may allow the gradual
accumulation of evidence from the cued-item,
which would make the decision-making more
assertive (Souza & Oberauer, 2016). Once more,
the vividness rating before the recognition test
might contribute to this accumulation of evidence
of the retro-cued item.

Another hypothesis suggests that the retro-
-cued item is protected to perceptual interfe-
rence (Souza et al, 2016), our results showed
that the DVN did not affect the recognition test.
This hypothesis proposes that the retro-cued
item is beneficial in FoA, and the un-cued items
would be unprotected and easily submitted to
perceptualinterference (Souza & Oberauer, 2016).
The presence of perceptual irrelevant informa-
tion after the retro-cue presentation does not
affect the recognition test. The retro-cue permit
orienting the attention to the cued-item making
this representation strong enough against visu-
al interference (Makovski & Jiang, 2008). In the

recognition test, the retrieved information will
subserve a decision process and may be un-
der the FoA, in an active state, but it would not
necessarily involves a conscious mental image
(Jacobs & Silvanto, 2015).

Vividness rating. Our results showed no RCE
in vividness rating suggesting that the mental
representation might not be generated from the
retro-cue, but the retro-cued item could already
have been in an active state. The information
maintained in the active state can be manipulated
in different ways, consciously as a mentalimage,
or used as recognition and decision-making task
(Fig.3.A). This explanation is associated with the
proposal of Jacob, Jacobs and Silvanto (2015)
about the attended and the conscious content
in WM. The retro-cue state is active and involves
the FoA, but not necessarily a phenomenological
conscious, as a mental image.

The absence of the RCE in the vividness rating
suggests that the phenomenological conscious
information could be first retrieved as a global
scene and not just a retro-cued item (fig. 3.B).
Our results showed that the vividness rating is
not different for the retro-cued item or for all the
memorized items and the time of vividness rating
does not differ between the retro-cued item and
allitems. There is a possibility that, when a mental
image is generated the entire scene is brought to
consciousness and not just the retro-cued item.
After the entire scene is generated, it is possible
to inspect or manipulate the mental image and
prioritized the retro-cued item.

The DVN impaired the vividness rating implying
that the generation of conscious mentalimages
are sensitive to perceptual visual interference
and may be generated within the same system
responsible for both memory and mental repre-
sentation (Pearson, 2001). The DVN effect has
been found during the encoding and the retrieval
periods, when the mental image can be gene-
rated and held in a system that is susceptible to
visual interference (Quinn & McConnell, 2006:;
Valenti & Galera, 2020). The DVN impairment in
informative and neutral conditions suggests that

the perceptualinterference had a general effect
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not only in retro-cued item but in all WM retrieved
content. We supposed that vividness rating was
performed on a conscious representation, which
was not necessarily generated by the retro-cue.

Baddeley and Andrade (2000) also found that
irrelevant visual information affected the vividness
rating but not the memory performance, sugges-
ting that the visual memory and the subjective
experience of visual imagery reflect a different
process. The double dissociation between visual
imagery and visual memory is suggested in Van
der Meulen, Logie e Della Sala (2009) study that
shows a disruption of visual imagery but not
visual memory by irrelevant visual information,

Tepognition Bask

« Mental Enage Lk

while tapping task disrupt visual memory and
not visual imagery.

The response time of vividness rating was
inversely proportional to the rating, that is, the
higher the vividness, the faster the response;
the lower the vividness, the longer is the answer.
This inverse correlation suggests that the mental
image vividness may reflect the activation level
of working memory system, as well as the speed
of image generation may also be associated with
quality, thus, a better visual quality allows more
efficiency and speed in the recovery of the mental
image (D'Angiulli & Reeves, 2002).

Allowi  arbaritining o5
R
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Fig. 3. Possible relationship among the content in WM. A) The content in an active state could be
consciously inspected as in a mental image task, or could remain in an active state not available
consciously, but available in decision-making as a recognition task. B) In recognition task the content
could be in an active state which allows prioritizing one item of memoranda. In mental image task
the content is an active state but it is first recovered as a global scene in mental image, and then one
item could be prioritized within the scene.

Correlation between vividness and recognition.
Different processes can be explained by different
type of tasks and/or different cognitive process.
Mental image and memory recognition are dif-
ferent and are not sensitive to the same interfe-
rences, but they are not entirely dissociated. Our
results showed a positive correlation between
the vividness rating and the performance in the
recognition task. The more vivid the mentalimage,
the higher the recognition accuracy of memory.

Studies with Aphantasia patients showed that
performance in visual working memory tasks did

not differ from the control group, but the use
of strategies and the metamemory ability do
change from control and aphantasia individuals
(Jacobs et al., 2018; Pounder et al., 2021). That is,
the processes involving WM tasks and mental
image tasks are different, although they may
share the same subsystem. Neuroimaging studies
suggest the sharing activation of neural areas in
perception, memory and imagination (Albers et
al., 2013; Amedi et al., 2005; Kreiman et al., 2000;
J. Pearson et al,, 2011; Sheldon et al,, 2017).
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Limitations. Participants were not assessed
for metacognition. We did not use articulatory
suppression, although participants were instruc-
ted not to rehearse phonologically, but to try to
visualize it. The time to encode the information
may have been long enough to prevent the parti-
cipant from using the retro-cue in vividness rating.

Conclusion

This study showed that the vividness of the
mental image and the memory recognition pre-
sent different cognitive processes and are submit-
ted to different types of interference, but there is
a correlation between them. The retro-cue might
bring the information to an active state, which is
not necessarily a phenomenological conscious
mentalimage of the retro-cued item. This allows
us to think about how the mentalimage is genera-
ted in working memory and whether is necessary
to retrieve all the content instead only one item of
the content of conscious mental representation.
The difference between mental image and me-
mory recognition processes is related to different
types of tasks and how we request information in
WM. Further studies are needed on the different
ways in which we retrieve information from WM.
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