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Abstract It has been widely accepted that iconic memory has a capacity of minimally 9 elements
and a duration of approximately 0.3 seconds. However, Sperling’s (1960) partial report methodology
influenced the study of iconic memory by demonstrating its larger capacity than previously consid-
ered. Due to the limited number of participants in the original study, a replication study was nec-
essary to corroborate the results of Sperling (1960) to validate the scientific merit of results, thereby
strengthening the validity of the study. The present study aimed to replicate Sperling’s (1960) partial
report experiment with modern technology amongst a larger and demographically heterogeneous
sample. Male and female participants (n = 64) aged 18-59 years old (M = 30.61, SD = 13.211) were
recruited to complete four online tasks via Qualtrics. Tasks 1 and 4 involved the recall of briefly pre-
sented sequences of 3, 4, 5, and 6 letters. Tasks 2 and 3 required participants to recall an array of
3 and 4 letters and numbers presented in 2 and 3 rows respectively. In Tasks 2 and 3, an auditory
cue was presented for 0.05 s at two (high and low) and three different frequencies (high, medium,
low), respectively, which indicated the row to be reported at different interstimulus intervals (-0.10,
0.0, 0.15, 0.30, 0.50, 1.0 s) relative to the presented stimuli. Analyses revealed that the interaction
between the number of letters and the interstimulus interval, the number of rows and the interstim-
ulus interval, as well as the number of letters and number of rows was statistically significant. The
findings of this replication study support the results of Sperling (1960) suggesting that partial report
accuracy is influenced by the number of briefly presented characters. Future studies should explore
the influence of a controlled environment to explain the effects of the variables on recall abilities.
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Introduction

Remember sparkling stick fireworks when we were kids?
We used to have fun drawing figures in the air, using the
persistent line of light. The sensory register ensures that
the perception quickly decays, as it only serves to give our

brain time to process the information and maintain a fluid,
continuous perception of the environment (Cappiello &
Zhang, 2016; Coltheart, 1980; Di Lollo & Dixon, 1988; Ir-
win & Thomas, 2008; Lemaire & Didierjean, 2018; Neisser,
1967; Rensink, 2014).

The visual repository, also called iconic memory
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(Neisser, 1967) has been the object of much research given
the importance of visual perception in human function-
ing. Iconic memory is characterized by a high encod-
ing capacity and a short lifetime span (less than 500 ms),
making its capacities greater than those of working mem-
ory (Cappiello & Zhang, 2016; Cowan, 2001; O’Regan &
Noë, 2001; Sperling, 1960). Alternatively, iconic memory
(Neisser, 1967) could retain the visual stimulus for up to
100 ms before transferring it to working memory (Bradley
& Pearson, 2012). To quantify the amount of visual infor-
mation retained during a brief exposure, Miller (1956) used
the full report that is characterized by exposing a limited
number of symbols (letter, number, etc.) to a participant
for a brief time, and then asking them to report all symbols
remembered (Fortin & Rousseau, 2016).

George Sperling’s research, among others, focused on
conceptualizing and estimating fundamental characteris-
tics of iconic memory. Prior to Sperling’s research, early
studies had accounted for an immediate memory span, for
example a limit to the amount of information that par-
ticipants could report from an array of letters briefly pre-
sented through a tachistoscope (Miller, 1956). Such limit
was equal to no more than 4.5 letters on average (Colt-
heart, 1980; Sperling, 1960). Sperling (1960) believed that
the duration of information in sensory memory was differ-
ent than that of short-term memory. This theory-based as-
sumption led him to quantitatively investigate the decay of
available information within iconic memory. Through a se-
ries of ground-breaking experiments, Sperling (1960) pro-
vided insight into both the capacity and duration of iconic
memory. He used the full ratio and developed another
quantification approach, the partial report. By using the
partial report and different cues at various intervals, the ca-
pacity and duration of iconic memory could be inferred. In
this study, participants were briefly presented with an ar-
ray of letters and/or numbers and were then asked to ei-
ther report the entire array (whole report), or a single row of
the array (partial report). During the partial report task, the
row that participants were asked to report was determined
by the frequency of a signal tone that was sounded be-
fore, during, or after the presentation of the array of letters
and/or numbers. Variations of the time chosen to display
the signal cue allowed estimating the duration of informa-
tion in iconic memory. Indeed, Sperling believed that un-
like full reports, which he thought were constrained by the
immediate memory span, partial reports would unveil all
the accessible information in iconic memory (1960). Sper-
ling found that 80-90% of the stimulus was still available,
but that this availability diminished rapidly after 150 ms.

Researchers who worked on similar projects (Averbach
& Coriell, 1961; Coltheart, 1980; Loftus et al., 1992) and
more recent studies (Graziano & Sigman, 2008; Rensink,

2014; Sligte, 2010) seem to confirm his theory of visual per-
sistence. However, results vary greatly depending on the
method, for example depending on the type of visual task,
iconic memory may last as little as 120 ms or as long as
240 ms (Rensink, 2014). Several years after Sperling’s ar-
ticle, it was theorized that iconic memory is the expres-
sion of an information process and not a simple sensory
store in which information starts decaying at the end of vi-
sual perception (Di Lollo, 1977). Other research focused on
whether attention is required for iconic memory to form,
and that question may still be unresolved (Bachmann &
Aru, 2015; Botta et al., 2023; Mack et al., 2016). Recent stud-
ies found that iconic memory is related to neuronal activity
in the visual cortex and may be improved through training
(Gong et al., 2022; Teeuwen et al., 2021).

The objective of this study is to replicate the fourth ex-
periment conducted by Sperling in 1960 which examined
the duration of information in brief visual presentations.
Replicating a study involves repeating the research proce-
dure under similar conditions to assess the reliability and
validity of the initial findings (National Academies of Sci-
ences, Engineering, and Medicine, 2019). We also strived to
address some of the limitations identified in the original re-
search such as recruiting a larger and more heterogeneous
sample that will allow the generalization of our results to
a broader sample of the general population. Indeed, Sper-
ling’s original sample consisted of five highly trained par-
ticipants, four of which were students at Harvard University
and one of which was a faculty member of this university.
This limited the statistical power of the conducted analyses
and increased the likelihood of overlap in participant char-
acteristics, potentially deviating from the diversity found in
the general population. Furthermore, many early studies
on memory capacity, such as Sperling’s (1960) study, used
tachistoscopes to briefly present visual stimuli to partici-
pants and hand-written response grids to code their an-
swers. However, these methods of testing have become
outdated as they may introduce additional variance and
have since been computerized. Thus, the use of modern
technology will allow for more precise and accurate mea-
surements of the decay of available information in iconic
memory with time.

Investigating iconic memory has significant implica-
tions for the field of cognitive psychology and the broader
community. All visual information perceived by an in-
dividual is initially processed by and temporarily held in
their iconic memory system (Sperling, 1960). This memory
system acts as the primary receiver of visual information
within the cognitive system, preceding the involvement of
short-term and long-term memories. Understanding the
parameters of iconic memory is therefore fundamental to
our understanding of the early stages of visual sensory pro-
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cessing and subsequent human cognitive and perceptual
abilities. Additionally, the study of this memory system has
practical implications, such as its potential clinical use in
assisting patients with memory disorders, as well as pro-
viding insight into common perceptual phenomena such
as partial visual memories.

Based on the results of Sperling (1960), a gradual de-
cline in reported correct responses as the signalling delay
for the various sound tones increases (0.0, +0.15, +0.30,
+0.5, +1.0 sec.) should be observed, confirming that sen-
sory information deteriorates over time. This would be
observable by the reduced performance on the partial re-
port given by the participant. Additionally, presenting the
auditory instruction before the visual stimulus (-0.10 sec.)
should increase the amount of information available in the
participant’s immediate memory, making the report more
accurate.

Method

Recruitment

Undergraduate students enrolled in a cognitive psychology
course at the University of Ottawa during the 2023 win-
ter semester collaborated on this project for course credit.
Each student recruited friends and/or family members by
sending a standard email containing an invitation to the
study including a Qualtrics link to access the experiment.
Participants had two weeks to complete the study and were
instructed to reserve a 45-to-50-minute period, free from
any distraction, to complete the study. This method en-
sured a consistent recruitment process and standardized
instructions for all participants.

Participants

Data were obtained from 119 participants. Participants
with a history of epilepsy should have been excluded (n =
2), due to the rapid presentation of visual stimuli as they
could provoke a seizure; however, their data were kept as
they did not significantly differ from other participants.
Participants below the age of 18 years old (n = 0) would
have been excluded and those who did not complete all
four tasks (n = 55) were excluded. Data was retained from
64 participants (cisgender woman, n = 41; cisgender man,
n = 20; preferred not to respond, n = 1; other, n = 2) be-
tween 18 and 59 years old (M = 30.61, SD = 13.211). This
sample included participants who had completed various
levels of education (high school, college, bachelor, Masters,
or Ph.D.), diverse ethnic backgrounds (White, Black, Non-
white Latin American, or East Asian) and had a sufficient
level of English to complete the experiment. See Table 1 at
the end for a detailed list of the demographic information
obtained by each participant.

Materials

The study was administered through an online question-
naire using Qualtrics as the programming software. The
program was set up to present the experiment on full
screen mode to minimize potential distractions. Partici-
pants were asked to use their personal electronic devices,
such as desktop, laptop, or tablet and to ensure they had
functional speakers or headphones on said devices. Partic-
ipant were asked to not use their smartphones to complete
the study as the stimulus may appear very small making it
more difficult to complete the tasks. We also recommended
that participants with visual impairments wear their visual
aid and those with hearing impairments to also wear their
hearing aid.

Stimuli

The stimuli used in this replication consisted of a randomly
generated array of consonants only (’B’, ’C’, ’D’, ’F’, ’G’, ’H’,
’J’, ’K’, ’L’, ’M’, ’N’, ’P’, ’Q’, ’R’, ’S’, ’T’, ’V’, ’W’, ’X’, ’Y’, ’Z’), to
prevent word recognition, or a combination of consonants
and single-digit numbers (0-9). All stimuli were displayed
in the middle of the screen, in white capital letters in Arial
font, size 12, over a black background, for 50 ms. Before and
after each array was presented, a plus sign (+) was shown in
the middle of the screen for 33,34 ms as a fixation point.
For the first and fourth task, the arrays consisted of one
row of either 3, 4, 5 or 6 consonants. For the second task,
two rows of 3 or 4 consonants (3/3 or 4/4) were presented.
As for the third task, the arrays consisted of three rows of
3 letters (3/3/3) or three rows of 2 letters and 2 numbers
each (4/4/4). For the second and third task, signal tones
were used to indicate which row had to be reported, de-
pending on its pitch (high, medium, or low). For a high-
pitch tone (2,500 CPS), the participants had to report the
top row of the grid and for a low-pitch tone (500 CPS), they
had to report the bottom row of the grid. For the third task,
a medium-pitch tone (650 CPS) was added to indicate that
participants had to report the middle row of the grid. The
signal tones were presented with an increasing or decreas-
ing time delay (-0.10, 0.0, 0.15, 0.30, 0.50, 1.0 sec.) from the
arrays and played for 0.5 sec.

Procedure

The procedure was identical for all participants, for the
exception of counterbalancing and randomization proce-
dures. Figure 1 provides a schematic. The experiment be-
gan with a welcome message, followed by a consent form
and a demographic questionnaire (Table 1). Participants
were then presented with general instructions to minimize
technical issue and were given the chance to test their au-
dio. Demonstrations and practice trials, where the correct
answers were indicated to participants, preceded each task.
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Figure 1 Flowchart of the experimental protocol for this replication study of Sperling (1960). The fixation point (+) was
presented before and after each array for 33,34 ms. Each array was presented for 50 ms. To illustrate the experimental
protocol, typical arrays are used as example. As per counterbalancing, half of the participants started with 3/3 arrays,
while the other half started with 4/4 arrays. The same counterbalancing method was applied to 3/3/3 and 4/4/4 arrays.
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Demonstration

Demonstration

Demonstration

Participants were asked to type an answer, and indicate a
“0” as their answer if they couldn’t recall the response. For
the first task, participants were given a short demonstra-
tion and two practice trials with two random sequences of
either 3, 4, 5 or 6 letters. They were then asked to complete
a total of eight trials, or two trials for each 3, 4, 5, or 6 letter
sequences on a single row.

For the second task, instructions were presented on the
screen, followed by a sound test, two demonstrations (one
for each tone) and a practice block. The practice block con-
sisted of 24 randomized trials, or two practices trials for ev-
ery tone delay (-0.10, 0.0, 0.15, 0.30, 0.50, 1.0 sec) applied
to each array type (3/3 and 4/4) and for the low and high
pitched tones (6 delays × 2 tones × 2 practices). After the
practice block, participants completed 168 trials (6 delays
× 2 tones × 14 trials) to complete the second task with the
order of presentation counterbalanced as described below.
New instructions, indicating the addition of a medium-

pitched tone, were presented for the third task, followed by
a sound test, three demonstrations (one for each tone) and
a practice block. Participants were asked to complete the
practice block, which consisted of 36 randomized trials (6
delays × 3 tones × 2 practices). Participants were then in-
structed to complete a total of 252 trials (6 delays × 3 tones
× 14 trials) to complete the third task with a similar coun-
terbalanced order of presentation as the second task.

For the second and third task, there were counterbal-
ancing variations in the order of presentation of the stim-
uli. As for the second task, half of the participants started
with the 3/3 arrays while the other half started with the 4/4
arrays. In the same fashion, half of the participants started
with the 3/3/3 arrays while the other half started with the
4/4/4 arrays in the third task. The viewing order was re-
versed for each participant between both tasks. In addition,
half the participants heard the sound tone in increasing or-
der of time delay (-0.10, 0.0, 0.15, 0.30, 0.50, 1.0 sec.), while
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Figure 2 Mean correct recalled letters as a function of the number of letters per row for tasks 1 and 4. Results of the mean
correct number of letters recalled according to the number of letters per row. The mean of letters correctly reported by
participants (n = 64) for each condition (3, 4, 5, and 6 letters). Error bars represent 95% confidence intervals adjusted for
correlations and differences (Cousineau, 2017).

the other half heard the sound tone in decreasing order of
time delay (1,0, 0.50, 0.30, 0.15, 0.0, -0.10 sec.). The listen-
ing order was reversed for each participant between both
tasks.

For the fourth task, participants followed the same pro-
cedure as the first task. It was repeated to account for fa-
tigue and practice effects.

The experiment ended with a thank you message, and
participants were asked to provide feedback on technical
or performance-related difficulties experienced during the
experiment.

Coding

Recall of letters presented in each task was scored as fol-
lows: a score of 1 was given for each correct letter in the
correct order, and a score of 0 was given to any missed let-
ters or correct letters in the incorrect order. Given these pa-
rameters the score for tasks 1 and 4 could vary between 0
and 6 depending on the sequence presented, while tasks 2
and 3 could vary between 0 and 4 depending on the condi-
tion. The average of the scores for each condition ( -0.10,
0.0, 0.15, 0.30, 0.50, 1.0 second delays) was then calculated
by dividing the sum of the correct answers by the number of
trials (number of correct letters by trial) or by the total num-
ber of presented letters (percentage of correct answers).

Statistical analysis

Statistical analyses were performed using SPSS 28. A 95%
confidence interval was used with an alpha level set to
p < .05 for all analyses of means. A repeated measures
ANOVA (RMANOVA) was conducted on the scores from
the first and fourth task to determine the effect of the
number of letters on report accuracy. A Greenhouse-
Geisser correction was implemented when the assumption
for Mauchly’s sphericity was violated. For the second and
third task, another RMANOVA was conducted using num-
ber of rows and number of letters as within-subject fac-
tors and indicated stimuli interval (-0.10, 0.0, 0.15, 0.30,
0.50 and 1.0 sec) as between-subject factor to determine
their respective main effects and joint interactions on re-
port accuracy. A Greenhouse-Geiser correction was also
implemented on those main effects and interactions when
Mauchly’s sphericity was violated. A paired-sample t-test
was also conducted from the second and third tasks to ver-
ify if the order of presentation (increasing vs. decreasing)
of the tone delays had a significant effect on the results.
The stimuli and the raw data for this experiment have been
made available online (osf.io/cynv8/).
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Figure 3 Comparison of the means of correct responses between Sperling’s (1960) study and the current study. The grey
and green lines represent the results of the present study while the results in red and blue are estimated from Sperling
(1960) figures. On the left, the results of the correct number of letters reported by participants according to the number
of letters per row and the interstimulus interval for two rows. On the right, the results of the correct number of letters
reported by participants according to the number of letters per row and the interstimulus interval when there are three
rows. The mean of correct letters recalled by participants (n = 64) when there are 3 and 4 letters in either 2 or 3 rows for
each interstimulus interval (-100 ms, 0 ms, 150 ms, 300 ms, 500 ms, and 1000 ms). Error bars represent 95% confidence
intervals adjusted for correlations and differences (Cousineau, 2017). The right panel with the 3 rows reflects the results
of one participant from Sperling’s study, thus the error bars could not be computed.

Results

First, a RMANOVA using the within-subject variable was
performed to determine whether the number of letters
observed (3, 4, 5, or 6) influenced the number of let-
ters correctly reported for tasks 1 and 4. The assump-
tion for Mauchly’s sphericity test was violated [χ2(5) =
13.212, p = .021]. After applying a Greenhouse Geisser
correction (ε= .873), significant differences were observed
[F (2.62,165.085) = 225.600, p < .001, partial η2 = .782]. As a
result, the number of letters presented accounted for 78%
of the variability in performance. Figure 2 indicates that
most participants reported almost all the letters when 3 or
4 letters were presented, but recall became more difficult
when 5 or 6 letters were shown. As found by Sperling (1960),
there were no practice or fatigue effects.

Second, a paired sample t-test was executed to de-
termine whether an increasing or decreasing order of in-
terstimulus interval affected participants’ performance for
tasks 2 and 3. The test revealed that the order of presen-
tation of the different tones had no significant impact on
performance (p = .202). This suggests that participants
retained a similar amount of information despite increas-
ing or decreasing order delays between visual stimulus and
tone cues. This differs from Sperling’s (1960) study, for
which there seems to be an interaction between order type
and interstimulus interval parameters.

Third, a factorial ANOVA using the within-subjects vari-
ables was carried out to determine if the number of letters
presented (3 or 4), the number of rows (2 or 3), the inter-
stimulus interval (-0.10, 0.0, 0.15, 0.30, 0.50 and 1.0 sec)
and their interactions affected performance for tasks 2 and
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3. The analysis revealed that the main effect of the num-
ber of letters was statistically significant [F (1,63) = 418.163,
p < .001, partial η2 = .869]. The number of letters explained
86% of the variability in the correct number of letters re-
ported. Participants performed better when asked to re-
call 3 letters rather than 4, as shown in Figure 3. Moreover,
the main effect of the number of rows was statistically sig-
nificant [F (1,63) = 425.033, p < .001, partial η2 = .871]. It
suggests that the number of rows explains 87% of the vari-
ability in performance. The number of letters correctly re-
ported is better when there are 2 rows rather than 3 (see Fig-
ure 3). These results corroborate those of Sperling (1960),
although he does not explicitly report this main effect (see
Figure 3). For the interstimulus interval, Mauchly’s spheric-
ity test was violated [χ2(14) = 103.272, p < .001]. After
a Greenhouse-Geisser correction (ε = .529), this main ef-
fect was also statistically significant [F (5,315) = 109.998,
p < .001, partial η2 = .636], accounting for 64% of the vari-
ability in performance. As the auditory cue became more
distant from the visual stimulus presented (from time 0 to
1.0 sec), performance decreased. Moreover, the number of
letters correctly reported was better when the auditory cue
was before the visual stimulus (see Figure 3). These results
corroborate those of Sperling (1960), who considers it cru-
cial to give the auditory cue within the one-second time-
frame.

Although Sperling (1960) provides little information on
interactions, several interactions in this current analysis
were discovered. The interaction between the number of
letters and the number of rows was statistically signifi-
cant [F (1,63) = 19.451, p < .001, partial η2 = .236]. The
number of letters by the number of rows interaction ac-
counts for 24% of the variability in performance. Accord-
ing to Figure 3, performance peaks when there are 3 let-
ters for 2 rows, while performance drops when there are
4 letters for 2 and 3 rows, thereby corroborating Sperling’s
findings. A Greenhouse-Geisser correction (ε = .878) was
applied to the interaction between the number of letters
and the interstimulus interval, considering the violation of
Mauchly’s sphericity test [χ2(14) = 23.439, p = .054]. Fol-
lowing correction, this interaction was also statistically sig-
nificant [F (5,315) = 3.272, p = .007, partial η2 = .049]. The
number of letters combined with the interstimulus inter-
val represents around 5% of the variability in the partici-
pants’ performance. As shown in Figure 3, the peak per-
formance occurs when 3 letters are presented with a sound
cue at -0.10 sec, irrespective of the number of rows. How-
ever, the performance drops the most when 4 letters were
presented with an auditory cue at 1.0 sec, regardless of the
number of rows. Furthermore, the factorial ANOVA also
revealed that the interaction between the number of rows
and the interstimulus interval was statistically significant

[F (5,315) = 6.961, p < .001, partial η2 = .099]. The interac-
tion accounted for 10% variability in performance. Specif-
ically, the interaction between 2 rows and -0.10 sec gives
the best performance, while the combination of 3 rows
and 1.0 sec is the one for which performance decreases
the most (see Figure 3). Lastly, Mauchly’s sphericity test
indicated that the sphericity assumption is not respected
when examining the interaction between the number of
letters, the number of rows, and the interstimulus interval
[χ2(14) = 24.619, p = .039]. After applying the Greenhouse-
Geisser correction (ε = .864), the latter interaction was not
statistically significant [F (5,315) = 1.957, p = .085, partial
η2 = .030]. Indeed, this interaction would explain only 3%
of the variability observed in participants’ performance.

Discussion

The aim of the current study was to replicate the experi-
mental design put forth by Sperling in 1960 to verify the va-
lidity and fidelity of his findings by utilizing a larger and
more diverse sample of participants, as well as modern
technology. As in Sperling (1960), participants were asked
to report the letters and/or numbers of briefly exposed
stimuli. Two methods of reporting were explored, first, us-
ing whole reporting tasks during which participants were
required to report all letters presented on a single row (tasks
1 and 4); and second, using partial reporting tasks where
participants were required to report letters from one of two
or three rows cued by a sound tone (tasks 2 and 3).

The findings from this study demonstrate that partici-
pants never came close to the 4.4 letters reported by Sper-
ling (1960) in his partial-report tasks, even at the extrem-
ity of a 95% confidence interval level (Figure 3). Moreover,
the average number of letters reported by participants de-
clined in the form of an inverted U-shape once the number
of presented letters exceeded four. We can tell from Fig-
ure 3 that these results are not impacted by the moment
of presentation of the auditory stimulus in the experiment
when the participants executed the task. Both these issues
are significant differences from Sperling (1960). A potential
explanation would be the fact that Sperling’s participants
underwent much more training during his experiment, in-
cluding whole reports with up to 12 letters. This lack of
training may justify the drop in the performance once we
reached a higher number of letters in a single row, which
may have caused stress for our participants. Another ex-
planation may rely on the size and demographic charac-
teristics of our sample compared to Sperling’s (1960). Con-
sistent with the underperformance observed in the tasks 1
and 4, the partial reporting in our study resulted in a lower
number of correct answers than Sperling’s (1960) for each
task and each condition, as shown in Figure 3. Based on
our results, the capacity of iconic memory would be sharply
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lower than Sperling’s at 4.4 (2 × 2.2) letters following task
2 and only 3.6 (3 × 1.2) letters following task 3. This sug-
gest that a practice effect exists for one, but not the other.
The findings of this study suggest that a one-second delay
in the signalling tone will lead the partial report accuracy to
be comparable to that of the whole report.

As also seen in Figure 3, the accuracy of partial reports
decreased as the delay between the presentation of the vi-
sual stimulus and the sound tone increased. This is illus-
trated by a lower accuracy at a delay of 1.0 second than was
found at the lowest average of the whole reporting tasks.
Therefore, our results are consistent with Sperling (1960),
especially for arrays with three rows. Past the 0.3 seconds
delay, the number of correctly reported letters decreases
more slowly and levels off, reflecting the passage of residual
information into another type of memory. In other terms,
this study demonstrated that the timing of the sound in-
struction has an impact on recall performance, suggesting
that sound tones may serve as retrieval cues for the cor-
responding row in the array. This idea is in line with pre-
vious studies which claim that performance on partial re-
port tasks is negatively influenced as the gap between stim-
ulus presentation and auditory cue increases (Averbach &
Coriell, 1961; Di Lollo & Dixon, 1988; Sperling, 1960). Our
results show that Sperling’s original theory, that human be-
ings can retain more information in iconic memory than
originally thought, has not yet been disproved.

In contrast, one of our results differs from what Sper-
ling observed: the ascending or descending order in which
the sound instruction is presented does not significantly af-
fect participants’ performance. This difference may be ex-
plained by the fact that Sperling only examined the effect
of order when the stimuli were presented as two rows of
letters. In contrast, our study showed that the number of
letters and the number of rows also influenced recall accu-
racy. Finally, compared to Sperling, the present study also
examined the presence of interactions (the number of let-
ters and rows; the number of rows and indicated stimuli
interval; the number of letters and indicated stimuli inter-
val) likely to improve or deteriorate an individual’s perfor-
mance.

Our research adds to modern studies in the field of cog-
nitive psychology that have expanded on Sperling’s (1960)
initial research regarding the duration, capacity, and other
parameters of iconic memory. Some authors proposed en-
coding techniques that would enhance the ability to recall
information, such as the specificity principle where Thom-
son and Tulving (1970) suggested that the probability of
successful memory retrieval increased when the retrieval
cues aligned with the contextual factors that were present
during the original encoding of information. By applying
the encoding specificity principle, it is reasonable to sug-

gest that the incorporation of practice trials during the en-
coding phase could potentially enhance the partial recall of
participants. Other authors conducted investigations into
the potential impact of various variables on iconic mem-
ory, such as colour, on the accuracy of information recall
(Phillips, 2011).

Our study demonstrated several methodological
strengths which ultimately allowed for a more valid as-
sessment of the capacity and duration of stimuli in iconic
memory. One of these strengths was the inclusion of a di-
verse and inclusive sample of participants. In contrast to
Sperling’s (1960) study, the population used in the repli-
cation varied in age, gender, education level and had no
specific pre-established training in psychology. Thus, al-
lowing for the generalizability of the results to a wider sam-
ple of the general population. Despite efforts to attain a
more extensive and heterogenous sample of the popula-
tion, the sample was still primarily comprised of younger
women with some degree of higher education. In addition,
the use of modern technology facilitated the recruitment
of this larger and more diverse sample by allowing us to
overcome potential barriers resulting from geographical or
scheduling constraints. This online format also allowed
for greater standardized administration and control of the
experimental conditions, thereby enhancing the study’s in-
ternal validity. While this contrasted with Sperling’s initial
use of a Gerbrand’s tachistoscope, it allowed the increase of
the precision and accuracy of the experimental design, ulti-
mately resulting in more reliable findings. We also provided
breaks in-between experimental trials to mitigate potential
eye strain, fatigue or boredom resulting from prolonged
engagement with the task whereas Sperling conducted his
study across several days. Moreover, the randomization
of participants across the different experimental condi-
tions was also a significant strength, as it helped reduce the
carry-over effects resulting from the presentation of condi-
tions in the same order to all participants. This is particu-
larly relevant due to our utilization of a repeated-measures
design.

While our study demonstrated notable strengths, it is
necessary to acknowledge certain limitations it was faced
with, one of which was its significant length, weight, and
complexity. These factors could have posed a challenge
for some participants and provided a plausible explanation
for the high attrition rate of our study (45%). As the cur-
rent study was conducted online and thus unsupervised,
the likelihood of participants becoming distracted by out-
side stimuli, such as mobile notifications, may have been
higher (Dontre, 2020). Despite the user-friendly instruc-
tions displayed on participants’ screens during the exper-
iment, and the possibility of carrying out the study from
anywhere, thus reaching a larger number of people, the use
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of technology in such a study has its drawbacks. The elec-
tronic distribution of the study via e-mail, removed both a
test administrator and controlled test environment. Both
components would have benefited the study for control
purposes, potentially enabling a higher rate of test comple-
tion and ensuring similar testing conditions. Another po-
tential study limitation was the two-week timeframe par-
ticipants had to complete the task; a higher rate of comple-
tion might have been attained if participants were offered a
longer timeframe to complete the study.

Future research endeavors should consider limiting the
number of experimental trials and the duration of the
study. This simplification would improve participant en-
gagement and potentially mitigate attrition rates. Thus,
to enhance the generalizability of results, future studies
could benefit from recruiting an even broader and more
heterogeneous sample of the population. Future research
should also investigate the potential mediating effect of de-
mographic variables, such as age and gender, on the rela-
tionship between visual stimuli characteristics and accu-
rate iconic memory recall. This could provide a more com-
prehensive understanding of how different individuals may
process and recall briefly presented stimuli differently, and
whether age-related declines in cognitive and perceptual
abilities may impact iconic memory.
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Table 1 Table 1 Demographic questions asked to participants following the consent form Questions

Questions and Response options Responses
What is your biological sex?

Male n = 22
Female n = 42

What gender do you identify with?
Cisgender woman n = 41
Cisgender man n = 20
Transgender man n = 0
Transgender woman n = 0
Nonbinary or gender fluid n = 0
Other (specify) n = 2
I prefer not to respond n = 1

What is your age?
I am _____ years 18-59

What is your highest level of completed education?
Highschool n = 22
College n = 11
University - Bachelor n = 26
University - Master n = 4
University - Ph.D or Psy.D n = 1
Postdoctorate Degree n = 0
Other (specify) n = 0

Are you currently studying?
Yes n = 37
No n = 27

(if yes) What program are you currently in?
High school n = 1
College n = 7
University - Bachelor n = 26
University - Master n = 1
University - Ph.D or Psy.D n = 1
Postdoctorate Degree n = 0
Other (specify) n = 1

What is your native language?
French n = 40
English n = 16
Spanish n = 4
Other (specify) n = 4

What is your level of proficiency in English?
Advanced n = 53
Moderate n = 10
Beginner n = 1

What is your ethnic background? Select all that apply.
White n = 45
Black n = 3
Non-White Latin American n = 4
East Asian n = 2
South Asian/East Indian n = 2
Southeast Asian n = 3
Non-white West Asian, North African, Arab n = 4
Persons of Mixed Origin n = 1
First Nations, Métis, or Inuit n = 0
Other (specify) n = 0

Questions and Response options Responses
As the stimulus for this study will appear very quickly, do you
have a history of photosensitive epilepsy?

Yes n = 2
No n = 62

Do you have any medical or psychological conditions that
could impact your results in an experiment involving short
term memory?

Yes n = 5
No n = 59

In the past 24 hours, have you consumed any recreational
drugs or alcohol?

Yes n = 12
No n = 52

How many hours of sleep did you get last night?
1-2 hours n = 0
3-4 hours n = 1
5-6 hours n = 11
6-7 hours n = 19
7-8 hours n = 26
9-10 hours n = 7
More than10 hours n = 0

Does this reflect your typical sleep quantity?
Yes n = 48
No n = 16

Do you have visual impairment?
Yes n = 13
No n = 51

Do you use visual aids?
Glasses n = 11
Contact n = 0
Other (specify) n = 0
No n = 2

Do you have hearing impairments?
Yes n = 2
No n = 62

Do you use hearing aids?
Yes n = 2
No n = 0

Note. Participants had the option to select “I prefer not to answer,” for all questions. If the response “I prefer not to answer” was not selected by
at least one participant for that specific question, this answer choice was omitted from the present table.
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