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 Background: Item memory and source memory are differently processed with both behavioral and event-related potential 
(ERP) evidence. Reality monitoring, a specific type of source memory, which refers to the ability to differenti-
ate external sources from internal sources, has been drawing much attention. Among factors that have an im-
pact on reality monitoring, fluency has not been well-studied. Therefore, the current study aimed to investi-
gate whether fluency could affect reality monitoring, through observations on both behavioral performance 
and electrophysiological patterns.

 Material/Methods: Adopting ERP techniques, participants were required either to watch the presentation of a name/picture pair, 
or to imagine a picture for each displayed name, once (low fluency) or twice (high fluency). Later they com-
pleted a reality monitoring task of identifying names as perceived, imagined, or novel items. Behavioral per-
formance was measured, and ERP waveforms were recorded.

 Results: Behaviorally, high fluency items were faster and more accurately attributed to the sources than low fluency 
items. ERP waveforms revealed that late positive component (LPC) occurred for all 4 types of items, while imag-
ined items of low fluency did not record a robust FN400 or late frontal old/new effect.

 Conclusions: As results revealed, the factor of fluency does influence reality monitoring in terms of accuracy and respond-
ing speed. Meanwhile, for imagined items of low fluency, the absence of FN400 and frontal old/new effect also 
suggests the sensitivity of reality monitoring to fluency, because these representatives of familiarity-based pro-
cessing and post-retrieval monitoring are inevitably involved in the process of differentiating internal source 
from external source.
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Background

Within the field of memory research, the dual-process model 
proposes that memory for events relies on 2 independent 
processes: familiarity, a relatively automatic and speedy pro-
cess, and recollection, a more controlled and time-consuming 
process [1–6]. Episodic memory, which is defined as retriev-
ing information of our daily experienced events, allows us to 
mentally travel back to our past. Two sub-types of episodic 
memory have been identified and commonly accepted: Item 
memory is memory identifying the stimulus as familiar (i.e., 
distinguishing old items from novel ones); source memory is 
memory retrieving details within which the event has been ex-
perienced. The dual-process model claims that item memory is 
more familiarity-based versus source memory, while the latter 
is more recollection-based than the former, which has been 
supported by many studies [1,4,7]. To date, the distinction be-
tween these 2 sub-types of episodic memory has been well-
documented, manifesting faster responses for item memory 
versus source memory, as well as different neural mechanisms.

Consistent with the dual-process model, neural mechanism 
studies, such as those adopting the event-related poten-
tial (ERP) technique to investigate item memory, have described 
2 robust patterns paralleling the process of familiarity and recol-
lection, depicting the waveform differences (i.e., old/new ef-
fect) between correctly identified studied (or old) items and cor-
rectly rejected unstudied (or novel) items. Specifically, an early 
old/new effect (also known as FN400), which usually peaks at 
approximately 400 ms after stimulus presentation over the an-
terior scalp, with more negative amplitudes for novel versus 
old items, has been commonly agreed to reflect familiarity-
based judgment. In contrast, the late positive component (LPC), 
another old/new effect happening later, is a component of 
positive waveforms with more positive amplitudes for old 
versus novel items that presents at approximately 500 ms 
post-stimulus onset over the posterior sites, has been consid-
ered to associate with process based on recollection [8–13]. 
Furthermore, that involvement of FN400 in item memory and 
source memory is distinct from that of LPC has also been con-
firmed [7,14]. In addition, the waveform differences between 
these 2 sub-types of memory have also been documented by 
a third component which merely appears in source memory, 
the late frontal old/new effect. The component demonstrates 
that items whose sources are correctly attributed elicit more 
positive-going waveforms versus new ones over the anterior 
scalp regions, thus has been considered to correspond with 
the process of post-retrieval monitoring [11,14–16].

To date, a series of influencing factors have been identified for 
source memory. Among these, fluency, which is typically de-
fined as a feeling of ease associated with cognitive operation, 
has received great attention for its influence on a variety of 

judgments based on conceptual or perceptual similarity [17–19]. 
For instance, accuracy of source memory was higher for tar-
gets presented with the same versus varied contextual details, 
mainly because of a more natural and fluent processing [18]; 
besides, N400, a component which reflects semantic process-
ing in source memory, was larger for familiar names in high 
fluency conditions versus low fluency cases [19].

Considering the multitudinous contextual information being 
carried in source memory, Johnson et al. proposed a classifica-
tion for event sources: external sources (i.e., other-generated 
sources obtained through perceptual processes), and internal 
sources (i.e., self-generated sources from internal processes, 
such as reasoning, imagination, or thought) [20]. In view of this, 
they further declared that source memory contains 3 different 
manners: to distinguish between different external sources, to 
distinguish between different internal sources, and to distin-
guish external sources from internal sources. Most interest-
ingly, as the last manner allows self-generated sources to be 
distinguished from externally perceived contexts, it is termed 
“reality monitoring” [21–24].

So far, neural activity studies via the ERP technique have con-
firmed different patterns on retrieving external sources and 
internal sources. For instance, from 600 ms to 1100 ms post-
stimulus onset, the ERP waveforms were more positive going 
over frontal sites when targets were imagined names, whereas 
the perceived ones did not yield such pattern [21]. However, 
an ERP study conducted by Rosburg et al. [25] reported that 
perceived and imagined stimuli elicited similar components of 
FN400, LPC, and the late frontal old/new effect. These seem-
ingly contradictory results call for further investigation into 
brain activities during monitoring for internal and external 
mnemonic details.

In brief, although a large number of source memory studies 
have been conducted with both behavioral and electrophysi-
ological findings, a comparison of neural mechanisms which 
underlie distinguishing between stimuli from external and in-
ternal sources is needed. Moreover, less is known about how 
fluency could affect reality monitoring for perceived or imag-
ined items in terms of both behavioral performance and rele-
vant brain activities. In order to address these issues, an ERP 
experiment was carried out in the current study, in which par-
ticipants were instructed to retrieve the previous status (per-
ceived or imagined) of the studied items, while the fluency of 
stimuli was manipulated through prior exposure frequencies 
(once or twice). It was assumed that significant FN400, LPC, 
and late frontal old/new effect for both perceived and imag-
ined stimuli could be found. Furthermore, we also expected to 
see effect of fluency on all these ERP components.
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Material and Methods

Participants

A total of 18 young adult university students, who were 19–25 
years old and right-handed, participated in this study. Among 
these students, 10 were females and 8 were males. To estimate 
the supposed number of participants required in the study, 
the priori analysis carried out by G*Power 3.1 indicated that the 
sample size should be 17, to obtain a small-to-medium sized 
effect of 0.3 under a standard criteria (a=0.05, 1-b=0.80) in the 
2 (fluency: high versus low)×2 (form: perceived versus imag-
ined) repeated-measures ANOVAs. Therefore, the number of 
participants in the current study could meet the requirement.

All participants were native Chinese speakers who claimed 
that their visual acuity was normal or was corrected-to-nor-
mal, neither had they reported history of neurological disor-
ders or mental dysfunctions. Signed informed consent was 
collected from all participants prior to the experiment, and 
they received course credits or cash for voluntary participa-
tion. The Zhejiang University Research Ethics Board approved 
the current protocols. All participants were debriefed after the 
experiment was done.

Design

The experiment was a reality monitoring task. There were 2 
statuses of the studied stimuli (2 levels: perceived and imag-
ined), and these were further manipulated into different lev-
els of fluency (2 levels: low and high). To specify, the levels of 
fluency were defined and determined by presenting times of 
stimuli during encoding, i.e., stimuli presented once were of 
low fluency and twice were of high fluency.

Materials

The stimuli were 180 pictures and 230 words. Pictures were 
black and white meaningful line pictures of namable objects 
from Snodgrass and Vanderwart [26], which were revised to 
Chinese version in a previous study [27]. Words were all 2-char-
acter Chinese words, 180 of which were names of the objects 
shown in the pictures, while the remaining 50 were names 
of other objects. The formal experiment comprised 160 pic-
tures and 200 names, while others were reserved for practi-
cal trials. To reduce participant fatigue and to avoid interfer-
ences across different stimuli, the whole experiment included 
4 distinct blocks, each had 40 pictures and 50 names. Across 
these blocks, the pictures were equivalent in the scores of 
naming difficulty, familiarity, perceptual complexity, as well 
as imaging consistency, as those provided by Snodgrass and 
Vanderwart [26], and names were also balanced in terms of 
frequency, stroke, spelling, and pronunciation, as described by 

Nie et al. [27]. In each study block, there were 20 pictures and 
40 names. There were 50 names presented in each test block: 
10 perceived with low fluency (PWLF), 10 perceived with high 
fluency (PWHF), 10 imagined with low fluency (IWLF), 10 imag-
ined with high fluency (IWHF), and 10 new names.

Procedure

Practical trials with appropriate feedbacks were provided for 
participants to ensure that they had fully understood the task 
before entering to the formal experiment. Except for the feed-
back portion and the stimuli used, all protocols were the same 
between the practice and formal experiment. Task instruc-
tions were given to each participant before each study and 
test block separately. During the study phase of each block, 
pairs of a name and its corresponding picture were randomly 
shown in the perceived condition, with the names always be-
ing displayed above the pictures; while in the imagined condi-
tion, pairs of a name and a white blank screen were presented. 
For the name/picture pairs, participants were instructed to de-
cide whether the simultaneously presented name and picture 
matched or not, by pressing “F” or “J” keys on the keyboard, 
respectively. In fact, all pairs were matched, and the purpose 
of the task was to ensure that participants actually focused on 
all stimuli (i.e., both name and picture). For the name/screen 
pairs, participants were informed to imagine a picture for each 
displayed name, and they were instructed to press the “F” key 
on the keyboard when a relevant picture had been imagined, 
if not, press the “J” key. The next pair was presented regard-
less of whether key pressing was made or not. The 2 types of 
pairs were hereafter referred to as perceived and imagined 
pairs, respectively. One half of the perceived and imagined 
pairs was shown once, while the other half was presented 
twice. Thus, PWLF, PWHF, IWLF, and IWHF were equivalent in 
amount. Each pair was displayed for 2000 ms, and the inter-
stimulus interval (ISI) was 1500±200 ms.

During the memory test, names were randomly displayed in 
the monitor center, each was presented an interval of 1500 ms 
with an ISI of 1500±200 ms. The test was set using the 3-key 
paradigm, a widely used paradigm for investigating source 
memory [14,27,28], in which participants were instructed to 
press 3 different keys on the keyboard to attribute names of 
objects to previously perceived items, previously imagined 
ones, and new ones. After an entire block of study and test 
phases, a 5-minute interval for rest was sandwiched before 
the next block, in order to prevent interferences across blocks 
and to reduce participant fatigue.

Stimuli in both study and test phases were programmed by 
E-prime software v3.0 (Psychology Software Tools, Inc.), and 
were presented in a black background. The screen had a re-
fresh frequency of 75 Hz and a resolution of 1024×768 pixels. 
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The vertical and horizontal angles of the perceived pictures 
or white blank screens were 5.34º, and those for the names 
were 5.34×2.67º. All names were shown in white bold font. 
No stimuli were re-presented across blocks. During the whole 
experiment, the order of the blocks was pseudo-randomized. 
Participants were instructed to press the keys applying their 
thumb and index fingers, and for each participant, the key 
pressings were balanced among different blocks. Meanwhile, 
participants were required to fixate the eyes on the screen cen-
ter and to minimize their eye blinks during the presentation of 
stimuli. Participants were also encouraged to make responses 
quickly and accurately at the same time. Flow chart of the ex-
perimental procedure is illustrated in Figure 1.

Electrophysiological recording

The whole experiment was done in an electrically shielded 
booth. The EEG (electroencephalogram) was constantly record-
ed from pre-defined 32 Ag/AgCl electrodes with Synamp am-
plifiers, stretching from the 10/20 system. The external canthi 
of both eyes placed electrodes were used to record the hori-
zontal EOG (electro-oculogram), while the recording of verti-
cal EOG was collected from the electrode on the supra-orbital 
ridge of the left eye as well as the one on its infra-orbital ridge. 
For online reference, the right mastoid was chosen, whereas 
in the offline circumstance, EEG recordings were re-referenced 
algebraically to the mean value of both mastoids. We ampli-
fied the signal with a gain of 250, sampling at 500 Hz, and a 
band-pass filter of 0.05–70.00 Hz was adopted. Besides, we also 
kept all electrode impedance not exceeded 5 kW.

Results

Behavioral analyses and the data

Accuracy of key pressing during the study phase was al-
ways above 95% for all participants. Hence, only the testing 

performance was concerned. Data were analyzed applying IBM 
SPSS Statistics v22, and those less or greater than 3 standard 
deviations were excluded. All inferential analyses were con-
ducted at the alpha level of 0.05. A 2-way repeated-measures 
ANOVA was conducted on accuracy and reaction time, with 
status (2 levels: perceived and imagined) and fluency (2 lev-
els: low and high) as variables.

With regard to accuracy, the main effects of both factors 
were significant, F(1,17)=38.673, P<0.001, h2=0.659 and 
F(1,17)=163.718, P<0.001, h2=0.891, respectively, indicating 
that the accuracy was much higher for names of high flu-
ency than those of low fluency, and the performance of per-
ceived trials was more accurate than imagined ones. For re-
action time, the ANOVA also revealed reliable main effects for 
both status and fluency, F(1,17)=120.003, P<0.001, h2=0.857 
and F(1,17)=30.401, P<0.001, h2=0.603, as well as their inter-
action, F(1,17)=7.769, P<0.05, h2=0.280. Simple effect analy-
ses confirmed much longer responses in low fluency versus 
high fluency cases for both perceived and imagined names, 
F(1,17)=134.46, P<0.001 and F(1,17)=69.37, P<0.001, and re-
sponse time was shorter for perceived names vs. imagined 
ones, P<0.001. Furthermore, responses to new names were 
longer than old ones, F(1,17)=52.225, P<0.001.

ERP analyses and the data

Before averaging data, similar to previous studies [6,29], 
a semi-automatic procedure was done to correct eye artifact. 
Those eye blinks or other movements that caused a fluctua-
tion exceeding±100 μV would contaminate the data and were 
thus excluded based on PCA algorithm before collapsing [30]. 
An extraction of epochs from 200 ms pre-stimulus onset to 
1000 ms post-stimulus onset was elicited from the consecu-
tive recording, and the waveforms were corrected with the pre-
stimulus latency. The waveforms were separately collapsed for 
different correctly identified trials of 4 types of names (PWLF, 
PWHF, IWLF, and IWHF) and the new trials.

Perceived/ Imaged

15000±200 ms

2000 ms

15000±200 ms

1500 ms

Old/New

Study Test
Figure 1.  Flow chart of the experimental 

procedure and some stimulus 
exemplars.
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The grand average waveforms for 4 types of names (PWLF, 
PWHF, IWLF, and IWHF) and new names were presented in 
Figure 2. Figure 3 presents the diagram of the waveforms over 
bilateral frontal electrodes. Figure 4 depicts the topographical 
maps obtained by subtracting the waveforms of the names with 

correctly retrieved sources from those of novel names. The am-
plitudes of the source correctly retrieved PWLF, PWHF, IWLF, 
and IWHF names were separately compared with those of new 
ones. The latency window was 350–500 and 500–650 ms for 
FN400 and LPC, respectively. The repeated-measures ANOVA 

PWLF PWHF IWLF IWHF

FZ

CZ

PZ

OZ

FZ

CZ

PZ

OZ

FZ

CZ

PZ

OZ

FZ

CZ

PZ

OZ

0 200

2.5 μV

400 600 800 ms

New item
Source retrival item

Figure 2.  Grand average waveforms depicted at selected electrodes for source correctly retrieved names and new ones, respectively. 
PWLF – perceived with low fluency; PWHF – perceived with high fluency; IWLF – imagined with low fluency; IWHF – imagined 
with high fluency.

PWLF
F3 F4 F3 F4

IWLF

PWLF
F3 F4 F3 F4

IWLF

0 200

2.5 μV

400 600 800 ms

New item
Source retrival item

Figure 3.  Grand average waveforms over bilateral frontal electrodes separately for source correctly retrieved items and new ones, 
respectively. The condition descriptions were the same as in Figure 2.
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of 2 (item type: source correctly retrieved and new)×4 (cortical 
region: frontal [FZ], central [CZ], parietal [PZ], and occipital [OZ]) 
was separately performed for both components. The late 
frontal old/new effect was calculated in the time latency of 
650–800 ms, with the variables of cortical region (2 levels: F3 
and F4) by item type (2 levels: source correctly retrieved and 
new). Merely data relevant to the item type were given con-
cern. Greenhouse-Geisser correction was used, when necessary.

During 350–500 ms, considering PWLF, the item type held a 
robust main effect, F(1,17)=21.333, P<0.001, h2=0.557, and an 
interaction between the two variables, F(3,51)=4.852, P<0.05, 
h2=0.222. Simple effect analyses confirmed that the waveforms 
of the source correctly retrieved PWLF trials were larger than 
those of new trials, and this difference was shown over the fron-
tal, central, parietal, and occipital sites, F(1,17)=13.406, P<0.01, 
h2=0.441; F(1,17)=21.175, P<0.001, h2=0.555; F(1,17)=19.156, 
P<0.001, h2=0.530; and F(1,17)=11.558, P<0.01, h2=0.405. 
It also elicited a reliable main effect of item type for PWHF, 
and a significant interaction of item type by cortical region, 
F(1,17)=27.385, P<0.001, h2=0.617 and F(3,51)=4.769, P<0.05, 
h2=0.219. Similarly, further analyses suggested that PWHF 
words whose source were accurately attributed elicited wave-
forms of a more positive trend than new names over all 
the 4 concerned regions, F(1,17)=11.966, P<0.01, h2=0.413; 

F(1,17)=26.474, P<0.001, h2=0.609; F(1,17)=24.086, P<0.001, 
h2=0.586; and F(1,17)=21.613, P<0.001, h2=0.560. No signifi-
cant effect of item type appeared for IWLF, Ps>0.1, but its main 
effect showed in IWHF items, F(1,17)=3.685, P<0.05, h2=0.178. 
Thus, the findings above indicated a robust FN400 for PWLF, 
PWHF, and IWHF.

During the 500–650 ms, item type yielded a main effect which 
occurred in PWLF, PWHF, IWLF, and IWHF trials, F(1,17)=18.832, 
P<0.001, h2=0.526; F(1,17)=47.466, P<0.001, h2=0.736; 
F(1,17)=20.861, P<0.001, h2=0.551; and F(1,17)=8.710, P<0.01, 
h2=0.339, which strongly proved a robust LPC for all 4 types 
of names.

For the latency window of 650–800 ms, item type exhibited a 
reliable main effect in PWLF, F(1,17)=9.283, P<0.01, h2=0.353. 
Considering PWHF, there was not only an effect of item type, 
F(1,17)=5.901, P<0.05, h2=0.258, but also a 2-way interac-
tion which only reached marginal significance, F(1,17)=3.879, 
P<0.1, h2=0.186. Simple effect analyses confirmed more posi-
tive-going waveforms for the source correctly retrieved PWHF 
trials, when compared with new items over F3, F(1,17)=7.871, 
P<0.05, h2=0.316. As for imagined items, no effects were found 
for IWLF, Ps>0.1. However, main effect of item type was pre-
sented for IWHF, F(1,17)=4.797, P<0.05, h2=0.220, as well as 

PWLF

350–500 ms

500–650 ms

650–800 ms

PWHF IWLF IWHF

+4 –4μV

Figure 4.  Scalp topographies of FN400, LPC, and the late frontal old/new effect. FN400, also known as the early old/new effect; 
LPC – late positive component.
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the interaction, F(1,17)=6.156, P<0.05, h2=0.266, with more 
positive-going waveforms over F4 for source correctly retrieved 
IWHF trials than new ones, F(1,17)=8.016, P<0.05, h2=0.320, 
based on results of simple effect analyses. Thus, PWLF, PWHF, 
and IWHF all confirmed the reliable late frontal old/new effect.

Discussion

The current experiment was carried out to determine to what 
extent the factor of fluency could affect the activity of reality 
monitoring, from a dual behavioral-electrophysiological perspec-
tive. In particular, adopting electrophysiological technique, the 
objective of the current study was to probe whether stimulus 
fluency would have an affection on ERP old/new effects, and 
whether could reveal a different pattern between perceived 
and imaged items. A general discussion concerning our find-
ings would be given in the following parts.

Regarding the behavioral perspective, previous studies have 
suggested a higher accuracy for events with external ver-
sus internal sources [21,31–33], similarly to that perceived 
names were more accurate than imagined names in the 
current study. Additionally, in line with findings in previous 
studies [21,25,31–33], we also found that less time was spent 
on responding to perceived items versus imagined items. 
Besides, for both perceived and imagined items, shorter re-
sponse and greater accuracy were found with high fluency 
items, instead of low fluency items, implicating that fluency 
does have an impact on reality monitoring.

Turning to the brain activities, the current source correctly iden-
tified PWLF, PWHF, and IWHF names elicited a robust FN400, 
and all 4 types of names yielded the robust LPC, while the late 
frontal old/new effect for PWLF, PWHF, and IWHF names was 
significant. Quite evidently, these findings not only offered 
strong evidence for old/new effects, but also proved an effec-
tive influence of fluency on the patterns of these effects. Such 
deduction was due to the fact that there was no the FN400 
and late frontal old/new effect in the case of the imagined 
items of low frequency. As mentioned before, reliable FN400 
and LPC were found, suggesting that reality monitoring relied 
on both familiarity- and recollection-based processes, which 
were nicely in line with the findings of previous study [14]. 
Furthermore, the late frontal old/new effect occurred more 
evidently in source correctly retrieved PWLF, PWHF, and IWHF 
cases. These findings suggested the process of successful post-
retrieval monitoring that has been proved and documented in 
many studies [11,14–16].

Speaking of processing in the frontal site, to date, a large num-
ber of studies have widely verified the engagement of the fron-
tal region in the retrieval of a range of contextual details, with 

converging evidence from studies of normal participants, aging 
populations, and patients as participants [34–37]. Thus, a re-
liable late frontal old/new effect found in the current study 
was correspond to previous studies. Furthermore, we did not 
only reveal the late frontal old/new effect in retrieving per-
ceived sources, but also in retrieving imagined sources, which 
suggested that the frontal region is involved in retrieving both 
external and internal sources.

Apart from replicating the standard late frontal old/new ef-
fect, brain activities dissociation between internal and exter-
nal sources were also identified, which was correspond to ear-
lier findings [21,25,32,33]. Furthermore, focus was given on 
the impact of fluency on reality monitoring, as a mediation of 
fluency upon which has not been considered. Hopefully, we 
identified the dissociation of the sensitivity between internal 
and external sources to fluency, particularly for the imaged 
cases, where both the components of FN400 and late frontal 
old/new effect were more significant for the source correctly 
identified IWHF, when compared with IWLF, which demon-
strated that the fluency-based process affected the remem-
bering of imaged items.

We also tried to comprehend the behavioral results and ERPs 
waveforms from a perspective of microgenetic theory, as the 
cognitive process explained by this theory can also be applied 
to a number of different fields of interest [38]. Microgenetic 
theory posits that memory for a perceived event develops at 
the same time as its perception, remaining silent until it is ac-
tivated, thus recall accuracy of an event is associated with the 
extent to which the content of the episode in the initial per-
ception phase could be revived [39]. Consistent with this as-
sumption, our results showed that in the perceived condition, 
high fluency words were faster and more accurately recalled 
than low fluency words, as encountering high fluency words 
was an event of repeated exposure, which could be more easily 
retrieved. For electrophysiological result of perceived stimuli, 
a pattern showing 3 recurrent stages of old/new effect (i.e., 
FN400, LPC, and the late frontal old/new effect), these find-
ings were analogous as the recurrence of information process-
ing in perception illustrated in Pąchalska et al. study [39], sup-
ports the basic premise of microgenetic theory which is rooted 
in process thought [38,39]. As for those words whose sources 
were incorrectly retrieved, though we did not explicitly state 
in the result section, that less accurate source memory was 
for low frequently processed stimuli than words of high fre-
quency, according to microgenetic theory which is also formed 
based on findings of observable symptoms of brain damage, 
could be accounted for differences in processing in the ventral 
and dorsal streams during perception [38]. As we did not focus 
on the perception processing, it would be a logical next step 
for later research to explore how the processing in left/right 
ventral and dorsal streams which is at temporal and parietal 
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sites respectively, influence the accuracy, reaction times, and 
waveforms of retrieval.

Limitations and further directions

In the current study, several limitations should be mentioned. 
First, merely differences between perceived and imaged events 
were compared, while whether similar patterns could be con-
firmed for other modalities of self-generated or other-gener-
ated sources, such as seen, spoken, and thought ones, remains 
unclear. Second, we should mention that the event, stored in 
our episodic memory, could be occasionally happened or re-
peatedly happened, could be perceived with or without per-
sonal feelings, and could be processed with or without the 
help of semantic knowledge. Thus, when fluency was manip-
ulated through a perceptual way in our study in which words 
has been presented once or twice, possibly causing the events 
more “episodic” or “semantic”, according to microgenetic the-
ory [39]. Therefore, it is necessary for future research to rule 
out the possibilities that the difference is not brought by per-
ceptual fluency but by types of events; at the same time, as 
mentioned before, fluency includes different styles [17–19], 
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