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Deconstructing Accurate and 
Inaccurate Recall in the DRM 
Paradigm: A Phenomenological and 
Behavioral Exploration
Jaša Cerne • University of Ljubljana, Slovenia • jasa.cerne/at/pef.uni-lj.si  
Urban Kordeš • University of Ljubljana, Slovenia • urban.kordes/at/pef.uni-lj.si

> Context • Reliably differentiating between memories of events that happened and those that did not (commonly 
referred to as “false memories” in the literature) is essential for both personal and societal well-being, yet studies 
increasingly show that this is nearly impossible to achieve. > Problem • Significant support for this conclusion comes 
from the research using the Deese-Roediger-McDermott (DRM) paradigm, which has been limited in terms of behav-
ioral and phenomenological measures employed, particularly concerning recall memory (as opposed to recognition 
memory). > Method • We used a combination of disciplined first-person methodology and behavioral measures to 
explore the process of recall in the DRM paradigm. Participants were interrupted during word recall and underwent 
phenomenological interviews about their recall processes. Reaction times and performance accuracy were measured 
for each recalled word. > Results • We identified a diverse selection of categories pertaining to the phenomenology 
of recall, describing the mechanisms of attention, structural and processual characteristics, mood and motivation, and 
other experiences indirectly related to recall. These categories were used to construct the phenomenological indica-
tors of accurate and inaccurate recall. The most coherent accurate recall indicators were related to the experience 
of strong certainty or the emergence of a word matching the critical lure during encoding as a word that should 
be avoided during recall. The most coherent inaccurate recall indicators were linked to a deliberate, inferential type 
of recall or an automatic and fluid recall. Preliminary joint analysis of phenomenological and behavioral data indi-
cated support for the most coherent inaccurate recall indicators, showing varying reaction times associated with dif-
ferent indicators and noticeable differences in the serial position of recalled words corresponding to the indicators. 
> Implications • This study sheds light on the complexity of recall in the DRM paradigm, highlighting the need for a 
phenomenologically driven mixed-methods approach in a quest to better understand the nature of both accurate and 
inaccurate memories. > Constructivist content • The research design for this study draws heavily on Varela’s neuro-
phenomenological framework. > Key words • Constructive memory, DRM paradigm, empirical phenomenology, false 
memory, memory accuracy, neurophenomenology, reaction times, recall.

Introduction

« 1 »  The ability to rely on our own 
and others’ memories is essential for both 
personal and societal well-being. Accurate 
memories play a vital role in the construc-
tion of trustworthy personal narratives 
(Gallo 2010) and contribute to just resolu-
tions of legal disputes (Loftus 1996). Thus, 
the question of how to separate accurate 
memories from inaccurate ones (commonly 
referred to as “false memories” in the litera-
ture), has attracted a lot of interest in cog-
nitive science (e.g., Lampinen, Neuschatz & 
Payne 1997; Heaps & Nash 2001; Kim & Ca-

beza 2007; Bernstein & Loftus 2009; Marche, 
Brainerd & Reyna 2010).1 However, a grow-

1 |  While researchers typically understand 
the term “false memories” to mean memories of 
events that did not happen (Brainerd & Reyna 
2005), it is important to note that this defini-
tion is rooted in the perspective of the observer 
(e.g., a researcher) rather than the rememberer 
(e.g., a participant). A more epistemologically 
precise definition is as follows: “false memories” 
are instances when a participant’s experiential 
account of their past encounter with a stimulus 
significantly deviates from the researcher’s per-
spective. Therefore, in this article, we decided to 

ing consensus is emerging that, due to the 
ample contextual variability of inaccurate 

use the term “inaccurate memories” instead of 
“false memories” to emphasize (a) that memories 
should be viewed on a continuum ranging from 
less accurate to more accurate rather than in bi-
nary fashion, where some are “true” and some are 
“false”; and (b) that, when talking about memory 
or any other psychological construct, it is not pos-
sible to adopt a God’s eye view from nowhere, as 
is assumed in the “true/false” distinction, but one 
always has to adopt a certain point of view that 
may or may not be shared with the view of other 
individuals.

ˇ
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memory occurrences, it is extremely diffi-
cult to reliably predict their onset (Brainerd 
& Reyna 2005; Jou & Flores 2013). In our 
study, we aimed to challenge this consensus 
by examining the relationship between phe-
nomenology and behavior via a novel meth-
odological approach that has not yet been 
used in this setting.

« 2 »  The phenomenon of memory in-
accuracy has been approached through a 
diverse array of research paradigms rang-
ing from highly suggestive, where partici-
pants are directly exposed to inaccurate 
narratives, to less suggestive, where inac-
curate narratives are implied through the 
meaning of the study material (Brainerd 
& Reyna 2005). So far, little work has been 
done on the latter, i.e., inaccurate memo-
ries that are constructed largely by the 
participants themselves, without help from 
the environment. By focusing on this type 
of inaccurate memory, we strove to delve 
deeper into the endogenous processes of 
memory, providing a more comprehensive 
understanding of its associative and con-
structive nature.

« 3 »  One of the most reliable meth-
ods for inducing inaccurate memories 
without explicit external suggestion is the 
Deese-Roediger-McDermott (DRM) para-
digm (Deese 1959; Roediger & McDer-
mott 1995). Typically, the DRM paradigm 
involves presenting participants with dif-
ferent lists of words where the words from 
each list (henceforth list items) bear strong 
associative relatedness to the one common 
concept (henceforth critical lure), which is 
not included on the list. For example, a list 
of words with the critical lure blossom may 
include flower, bee, fragrant, spring, daisy, 
anther, meadow, etc. When participants are 
tested on their ability to remember list items 
from a given list, they often report the criti-
cal lure as being part of the list (for a review, 
see Gallo 2006).

« 4 »  There are two ways researchers 
conduct the memory test in the DRM par-
adigm: with a recall test and a recognition 
test. The recall test is especially valuable as 
it allows us to tap into inaccurate memo-
ries that are mostly self-produced; instead 
of asking participants to recognize list items 
among the set of words that also include 
critical lures, participants are asked, usually 
after the presentation of each list, to recall 

list items from their memory without re-
ceiving any external cues.

« 5 »  Research on the phenomenologi-
cal and behavioral characteristics of recall 
memory in the context of the DRM para-
digm has been scarce and selective in terms 
of methods employed (for reviews, see 
Brainerd & Reyna 2005; Gallo 2006; Jou & 
Flores 2013). In terms of behavioral mea-
sures, studies focused almost exclusively on 
performance accuracy. They showed that the 
recall rate of critical lures is typically higher 
than that of unrelated lures (i.e., incorrect 
reports that are unrelated to the theme of the 
list), and that, for some lists, the recall rate 
of critical lures is similar to that of list items 
(e.g., Roediger & McDermott 1995; Payne 
et al. 1996; Toglia, Neuschatz & Goodwin 
1999; Anastasi, Rhodes & Burns 2000; Ia-
cullo & Marucci 2016).

« 6 »  Although speed, fluency, and ease 
of retrieval occupy a prominent place in sev-
eral theoretical proposals related to memory 
inaccuracy (Jacoby & Whitehouse 1989; Ko-
riat 1993; Jou 2008), so far, only two studies 
have compared recall reaction times (RTs) 
of accurate and inaccurate memories: Jou 
(2008) reported slightly faster RTs for list 
items than for critical lures, while Černe and 
Kordeš (2023) demonstrated similar RTs for 
both.

« 7 »  To examine the characteristics of 
accurate and inaccurate recall at the phe-
nomenological level, studies used confidence 
scales and the remember/know paradigm 
(Tulving 1985).2 They showed that list item 
recall is usually rated as more confident and 
more frequently involving specific episodic 
details about a prior event (e.g., sounds, feel-
ings, position in the list) than critical lure 
recall, which often relies on just a belief in 
a prior event’s occurrence (for a review, see 
Gallo 2006). However, they also showed 
that critical lure recall is sometimes rated 
with similar or even higher confidence, and 
judged as involving episodic details about a 

2 |  The remember/know paradigm maintains 
that the experience of recall can be divided into 
either a “remember” response (i.e., recollection), 
which is commonly associated with accurate 
memory, or a “know” response (i.e., a feeling of 
familiarity without recollection), which is com-
monly associated with inaccurate memory (for 
reviews, see Brainerd & Reyna 2005; Gallo 2006).

past event as well (Roediger & McDermott 
1995; Payne et al. 1996; Read 1996; Toglia, 
Neuschatz & Goodwin 1999), suggesting 
that some inaccurate memories are indistin-
guishable from accurate memories.

« 8 »  While confidence scales and the 
remember/know paradigm allow for fast 
and uniform data acquisition, their capac-
ity to provide subject-centered and in-depth 
data is limited (Berkovich-Ohana et al. 
2020). For example, the remember/know 
paradigm reveals only whether a participant 
relived episodic details about a past event, 
but not which details, how exactly they were 
experienced, and in what order they ap-
peared. This type of data could prove useful 
for developing reliable phenomenological 
indicators of accurate and inaccurate recall, 
which highlights the need for methods that 
are sensitive enough to detect richer and 
more nuanced phenomenology.

« 9 »  In the past few decades, various 
such methods have been proposed in the 
field of contemporary first-person research 
(Varela 1996; Depraz, Varela & Vermersch 
2003; Petitmengin 2006; Hurlburt 2011; 
Kordeš & Klauser 2016; Kordeš & Demšar 
2021), also known as empirical phenome-
nology (Kordeš 2016). These methods strive 
to suspend everyday beliefs, judgments, and 
explanations about the experience, adopt in-
depth phenomenological interviews, and re-
quire practice on the side of both research-
ers and participants. By doing so, they allow 
for the acquisition of more elaborate and 
complex phenomenological data (Varela 
1996; Petitmengin 2006; Hurlburt 2011; Pe-
titmengin, Remillieux & Valenzuela-Mogu-
illansky 2019). While no published research 
has yet examined the DRM paradigm using 
phenomenological methods,3 researchers 

3 |  Although no published study has so far 
investigated the phenomenology of recall in the 
DRM paradigm by using a first-person research 
method, a similar idea was presented on 4 Sep-
tember 2018 at the seminar “A micro-phenome-
nological investigation into memory and confab-
ulation” at the Interacting Minds Centre, Aarhus 
University, Denmark, by Emily Hammond, Ka-
trin Heimann, Chris Allen, Terje Sparby and 
Maria Gyemant, https://interactingminds.au.dk/
events/single-events/artikel/how-to-trust-our-
selves-empirical-assessments-of-confabulation-
in-introspection.

ˇ
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have already demonstrated their benefits in 
similar settings (Petitmengin et al. 2013).

« 10 »  Inspired by Francisco Varela’s 
neurophenomenological research proposal 
(Varela 1996; Lutz & Thompson 2003), we 
conducted an exploratory study of accurate 
and inaccurate recall in the DRM paradigm 
by pairing a more sensitive and rigorous 
first-person method with behavioral mea-
sures.4 Two research questions guided the 
study:
RQ1	What is the phenomenology of recall 

within the context of the DRM para-
digm?

RQ2	Can we uncover any novel differences 
between accurate and inaccurate recall 
by employing a neurophenomenologi-
cal research design?

In this article, we are going to focus on RQ2 
only, while RQ1 will be explored in a sepa-
rate publication.

Material and methods

Overall procedure
« 11 »  The study was conducted entirely 

online. Zoom (https://zoom.us) or Skype 
(https://www.skype.com) was used as a me-
dium of online communication between the 
researcher and the participants. Drawing 
from the neurophenomenological research 
program (Varela 1996), contemporary first-
person research guidelines (e.g., Petitmen-
gin 2006; Hurlburt 2011; Petitmengin et al. 
2019) and the grounded theory approach 
(Charmaz 2014; Flick 2014), we adopted an 
exploratory, bottom-up, and iterative ap-
proach. This involved:

	� bracketing preconceived notions about 
the phenomenon (Hurlburt 2011; Flick 
2014);

4 |  We use Varela’s definition of neuro-
phenomenology, in which “neuro” refers to the 
“entire array of scientific correlates which are 
relevant in cognitive science” (Varela 1996: 330). 
This definition contrasts first-person (phenom-
enological) data with third-person data, which 
includes data that is available to public scrutiny 
and does not rely on subjective reports, includ-
ing neural (e.g., EEG), psychophysiological (e.g., 
electro-dermal activity), and behavioral (e.g., 
RTs) data.

	� studying participants with an interest 
and expertise in systematically examin-
ing their experience (Varela 1996; Hurl-
burt 2011; Kordeš & Klauser 2016);

	� conducting qualitative analysis and data 
collection simultaneously, allowing in-
sights from early interviews to inform 
subsequent ones (Charmaz 2014; Petit-
mengin et al. 2019);

	� conducting qualitative analysis induc-
tively, grounding insights in the con-
crete reports of participants rather than 
imposing them based on current knowl-
edge of the phenomenon (Charmaz 
2014; Petitmengin et al. 2019); and

	� analyzing phenomenological and be-
havioral data not only independently of 
each other, but also jointly, by mutually 
informing each other (Varela 1996; for 
details, see the Data analysis section).
« 12 »  Each participant underwent 

multiple sessions over several days, each of 
which consisted of listening to and recalling 
words as part of the DRM paradigm, a phe-
nomenological interview about their expe-
rience of recall, and a post-interview ques-
tionnaire. RTs needed to recall each word 
and performance accuracy were measured. 
To limit potential bias (e.g., suggestive ques-
tioning in interviews, researcher/participant 
confirmation bias), data collection and most 
of the qualitative analysis were conducted 
in accordance with the “double-blind” cri-
terion, meaning that neither the research-
ers nor the participants knew which target 
words were presented.5 Pilot studies were 
conducted prior to the study to inform the 
final design and provide practice for the re-
searcher in conducting the phenomenologi-
cal interviews. Figure 1 illustrates the overall 
research design, which will be explained 
further in the following subsections.

Participants
« 13 »   Eleven younger adults (four fe-

males, seven males; mean age = 26.18; SD = 
1.89) were recruited via email according to 
non-probabilistic purposive sampling. Only 
native Slovenian speakers who were expe-
rienced with and interested in first-person 

5 |  While the researcher was familiar with 
the basic idea of the DRM paradigm (i.e., that 
each list has a common theme), all but one of the 
participants (see Footnote 8), were not.

research were recruited. At the time of con-
ducting the study, eleven participants were 
postgraduate students in the field of cogni-
tive science, and one participant was a work-
ing professional.

« 14 »  The study was carried out in 
compliance with the standards of the Ethi-
cal Committee of the Faculty of Education, 
University of Ljubljana. The participants 
provided written and oral consent before 
taking part in the study. To avoid potential 
influence on the results, the participants 
were informed that the study aimed to in-
vestigate the experience of recall, but not 
that the study focused on memory accuracy. 
The participants were fully debriefed upon 
completion. Phenomenological interviews 
were conducted with utmost respect for 
participants’ willingness to share their ex-
periences. The participants were assigned 
codes (e.g., D-S01) to protect their privacy, 
and their personal details were kept separate 
from the study results on an encrypted ex-
ternal drive.

The DRM paradigm
« 15 »  An open-source tool for design-

ing experiments, PsychoPy v3.0 (Peirce et al. 
2019), and an online repository for running 
PsychoPy experiments, Pavlovia (https://
pavlovia.org/), were used to develop and run 
an online, Slovenian version of the DRM 
paradigm (Černe & Kordeš 2023). Below, we 
outline the main characteristics of the stim-
uli, online application, and task-completion 
procedure, with further details provided in 
Supplementary Material A at https://con-
structivist.info/data/19/1/cerne.

« 16 »  Stimuli consisted of 36 DRM lists 
in the form of audio recordings (duration 
from 48 to 53 seconds, spoken by a male, 
native Slovenian speaker). Each list started 
with a beep, followed by 15 words uttered 
in descending order of association strength. 
There was a two-second pause between each 
word, and the list ended with another beep. 
Eight pseudo-random lists were selected per 
session for each participant, and their order 
of presentation was additionally random-
ized. The participants had the option to de-
lete an already submitted word.

« 17 »  The application guided the par-
ticipants through the following steps: read-
ing the instructions, listening to the audio 
recording of one list, solving mathematical 
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problems for two minutes, and recalling 
words for another two minutes.6 The par-
ticipant pressed the return key to write an-
other word, or the right key to move to the 
next list. Each recalled word from a given list 
appeared on the left side of the screen. The 
text was presented in white, uppercase font 
against a gray background.

« 18 »  The process of listening to lists, 
solving mathematical problems, and recall-
ing words, was repeated until the application 
pseudo-randomly interrupted (i.e., interview 
cue) the process of recall after the participant 
entered and confirmed a specific word. The 
application was designed to distribute inter-
ruptions evenly between list items and criti-
cal lures throughout the entire recall phase, 
and to minimize interruptions during the 
early recall stages, since critical lure recall 
was seldom observed at that point (Roediger 
& McDermott 1995). Within one session, the 
participant listened to a maximum of eight 
lists, but the interruption typically occurred 
earlier.

« 19 »  RTs were measured for each re-
called word without the participants’ aware-
ness. The RT of the individual word was 
defined as the time that elapsed from the 
confirmation of the previous word by press-
ing the return key (or, for the initial word, 
when the recall test started) to the confirma-
tion of the current word and so on until two 
minutes had passed or until the right key was 
pressed, indicating the end of recall.

Phenomenological interview
« 20 »  A phenomenological interview 

inspired by the micro-phenomenological 
interview technique (Petitmengin 2006) was 
used to elicit a detailed description of the 
experience of accurate and inaccurate recall. 
The focus of the interview was primarily on 
the experience of recalling the very last word 
from the previously presented list. All inter-
views were recorded.

6 |  The participants were told that they had 
two minutes to recall as many words as possible. 
Mathematical problems were introduced based 
on the findings gathered from the pilot studies 
and included elementary multiplication and divi-
sion equations (e.g., 14 × _ = 70). They were used 
as a distractor task meant to provoke more cases 
of genuine recall as opposed to just reciting words 
from short-term memory.

Qualitative analysis 1

Quantitative analysis

Analysis of post-interview
questionnaire

&
Comparison of RTs of list items,

critical lures, and unrelated lures

Preliminary joint analysis of
qualitative and quantitative data 

Comparison of RT clusters based on 
phenomenological indicators 

& 
Assessing alignment of

phenomenological indicators 
with serial position of recalled words
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e 
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accuracy estimate
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with observed accuracy data
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accurate and inaccurate trials  

Phenomenological interview

Listening to word list

Blinded data collection and analysis
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Post-interview questionnaire
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Figure 1 • The overall procedure of data collection and data analysis.
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« 21 »  When the interruption occurred, 
a brief pre-interview discussion took place 
to mutually define the beginning of the ex-
periential episode for later exploration in the 
interview. The interview began with the re-
searcher suggesting that participant return in 
their memory to the first moment of the se-
lected experiential episode. The interviewer 
used open questions aimed not at the content 
of experience but at its structure. He guided 
the participant to reflect on and thoroughly 
describe the diachronic (i.e., the succession 
of phases and subphases of the experiential 
episode) as well as the synchronic charac-
teristics (i.e., characteristics co-occurring 
within a single phase or sub-phase, such as 
the level of clarity of an inner image or the 
shape of a bodily sensation) of the selected 
episode. Whenever the participant started 
to explain, comment, or theorize about the 
experience, the researcher redirected the 
participant’s attention back to describing the 
structure of the experience. When the par-
ticipant seemed to have difficulty describing 
the experience, the researcher briefly refor-
mulated what they had already reported.

Post-interview questionnaire
« 22 »  A Google Forms questionnaire 

was used as an additional quantitative mea-
sure of how much participants’ reports in the 
interview could be trusted from their own 
subjective perspective (see Supplementary 
Material B). This questionnaire was devel-
oped partly based on the study by Michel Bit-
bol and Claire Petitmengin (2013) and partly 
based on our own experience of conducting 
phenomenological interviews. The questions 
asked about different aspects of how accu-
rately participants recalled and reported on 
their experiences during the phenomenolog-
ical interview. Questions were answered us-
ing a seven-point Likert scale, ranging from 
one (strongly disagree) to seven (strongly 
agree), plus an open question field for op-
tional comments on each response.

Data analysis

Qualitative analysis
« 23 »  The qualitative analysis followed 

the grounded theory approach (Glaser 
& Strauss 1967; Corbin & Strauss 2008; 
Charmaz 2014) and micro-phenomenolog-
ical analysis method (Petitmengin, Remil-

lieux & Valenzuela-Moguillansky 2019). 
Although our focus in this article was on 
identifying recall patterns in accurate and 
inaccurate recall (RQ2), we summarize be-
low the analysis for both RQs, as they were 
tightly intertwined.

« 24 »  The analysis unfolded in two 
phases: blinded analysis for RQ1, and in-
formed analysis for RQ2.7

« 25 »  In the blinded analysis (see the 
rectangle “Qualitative analysis 2” in Figure 1), 
we adhered to the double-blind criterion. Af-
ter each interview, we transcribed verbatim 
and selected relevant parts focusing on the 
structure of experience as opposed to the de-
scriptions of content, context, or comments, 
judgments, and theories about the experience 
(Petitmengin, Remillieux & Valenzuela-Mo-
guillansky 2019). Using an inductive initial 
coding (Charmaz 2014), we identified salient 
characteristics and their relationships, as well 
as more abstract patterns (i.e., categories), 
both along the synchronic and diachronic di-
mensions of experience (Petitmengin, Remi-
llieux & Valenzuela-Moguillansky 2019). 
While continuing to use initial coding for 
each newly gathered transcript, we addition-
ally utilized focused coding (Charmaz 2014) 
to screen these (and previous) transcripts for 
the most relevant categories. We used a con-
stant comparative analysis (Charmaz 2014) 
to refine categories. We stopped coding when 
further analysis yielded no new insights.

« 26 »  Before unblinding ourselves, we 
provided a subjective accuracy estimate for 
target words by recording whether we be-
lieved they were accurate or inaccurate, how 
certain we were in the estimation, and the 
reasons for making the estimation.

« 27 »  In informed analysis (see the rect-
angle “Qualitative analysis 2” in Figure  1), 
we unblinded ourselves, and compared our 
accuracy estimates with the observed ac-
curacy data to see if researcher blinding 

7 |  The rationale for blinded analysis was 
twofold: (a) as data collection unfolded simulta-
neously with the first phase of qualitative analysis, 
both had to adhere to the double-blind criterion; 
and (b) as the first phase of qualitative analysis 
aimed primarily at identifying the experience of 
recall irrespective of the accuracy of target words 
(RQ1), we wanted to minimize prior knowledge 
about the accuracy to maximize the validity of the 
results.

was preserved. Using knowledge of which 
target words were presented, we grouped 
transcripts as accurate or inaccurate, and, 
building on the insights from the blinded 
analysis, carried out additional coding to 
identify distinct categories and relationships 
for each group. We organized the results 
into a codebook, assigning names, descrip-
tions, subordinate/superordinate categories, 
and examples.

« 28 »  Based on the codebook, we as-
sembled phenomenological indicators of ac-
curate and inaccurate recall as follows (see 
Figure  2). We identified categories clearly 
featuring more strongly in either accurate or 
inaccurate recall, called distinctive categories. 
We used a small subset of these distinctive 
categories that were most frequent and most 
exclusive either to accurate or inaccurate 
recall as grouping variables for assembling 
phenomenological indicators. Starting from 
these grouping variables, we recorded the 
presence of distinct categories in each recall 
instance and determined their minimal con-
figurations that were completely exclusive to 
either accurate or inaccurate recall. In some 
cases, we had to include less selective cat-
egories in the list of distinctive categories to 
achieve exclusivity. We defined the resulting 
configurations as phenomenological indi-
cators. Subsequently, as some of these con-
figurations were linked to multiple other cat-
egories, we further assembled second-order 
indicators, which included one or more ad-
ditional categories.

Quantitative analysis
« 29 »  In the post-interview question-

naire, scores below 4.0 (the middle point) 
on items 1, 2, 3, and 5, or above 4.0 on item 
4, were considered as an indication that 
some parts of the interview were judged 
less valid from the perspective of the par-
ticipant. These were thoroughly inspected 
and, if necessary, problematic parts of the 
interview transcript were excluded from the 
analysis. Results for each participant’s ses-
sion for each of the questionnaire items were 
additionally averaged to provide an overall 
estimate of the participant’s confidence in 
their report.

« 30 »  In our RT analysis, we compared 
participants’ average RTs of list items, criti-
cal lures, and unrelated lures among all re-
called words. Additionally, we compared 
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participants’ average RTs of list items and 
critical lures for target words only, exclud-
ing unrelated lures as they occurred only 
once. We used the open-source software 
environment R (https://www.r-project.org). 
The level for assessing the significance of the 
statistical results was .05. Because the RT 
data violated the assumptions of common 
parametric procedures, we used robust sta-
tistical methods from the R package WRS2 
(Mair & Wilcox 2020) and bootstrapped 
version of effect size (Algina, Keselman & 
Penfield 2005). As per recommendations 
(Field & Wilcox 2017), we used 20% trim-
ming for all trimmed means procedures 
and 2,000 samples for all bootstrap-based 
procedures.

Preliminary joint analysis of 
phenomenological and behavioral data
« 31 »  To mutually analyze phenomeno-

logical and behavioral data, we integrated 
phenomenological indicators with RTs of 
target words for each trial. It is important to 
note that, due to small sample sizes (rang-
ing from three to eight RTs per group), we 
refrained from using inferential statistical 

procedures. Hence, the results are prelimi-
nary and should be interpreted with cau-
tion.

« 32 »  We analyzed RTs based on phe-
nomenological data. We used accurate recall 
indicators to cluster RTs of list items, and 
inaccurate recall indicators to cluster RTs of 
critical lures, subsequently comparing these 
clusters separately for accurate and inaccu-
rate recall. In addition, we assessed whether 
the phenomenological indicators aligned 
with words recalled earlier or later during 
the recall phase by separately comparing the 
average serial positions of recalled words 
corresponding to accurate and inaccurate 
recall indicators.

Results

« 33 »  We conducted two to five sessions 
with each participant (on average 4.27 ses-
sions), amounting to 47 sessions altogether. 
The average time to complete the DRM par-
adigm was 16 min (SD = 10 min) and the 
average interview length was 98 min (SD = 
29 min). Overall, the participants recalled 

1,332 list items, 26 critical lures, and 23 un-
related lures, of which 20 list items, all 26 
critical lures, and one unrelated lure were 
target words that we further explored in the 
interview.8

« 34 »  In the remainder of this section, 
we present the results of the qualitative and 
quantitative analysis, as well as the results of 
the preliminary joint analysis of phenom-
enological and behavioral data.

8 |  We omitted or lost some target word data 
for the following reasons: (a) due to exclusive-
ness, we used the data from the single unrelated 
lure instance (the first session with D-S06) only 
in the first phase of qualitative analysis, and com-
pletely excluded it from the quantitative and joint 
analysis; (b) we excluded one list item’s data (the 
third session with D-S06) because the participant 
reported prior experience with a task resembling 
the DRM paradigm, which likely influenced their 
recall, as indicated by corresponding phenom-
enological data; (c) technical issues led to the loss 
of RT data for two critical lures (the fifth session 
with D-S02 and the first session with D-S10) and 
one list item (the first session with D-S03).
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Figure 2 • The process of developing phenomenological indicators of accurate and inaccurate recall. Colored shapes represent categories, and 
their dissimilarity between accurate and inaccurate recall in terms of frequency and exclusiveness.
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Results of the qualitative analysis
« 35 »  The qualitative analysis yielded a 

large set of categories describing the phe-
nomenology of recall in the DRM paradigm. 
As this article focuses on RQ2, we first pro-
vide a brief overview of the complete set of 
categories and then focus mainly on distinc-
tive categories, i.e., those that were most 
relevant for distinguishing accurate from 
inaccurate recall. An exhaustive description 
of the remaining categories and specifics re-
garding the diachronic dimension of recall 
will be explored in a separate publication. In 
the subsequent sections, we define distinc-
tive categories and provide descriptions of 
the phenomenological indicators of both 
accurate and inaccurate recall. Additional 
insights and concrete interview examples 
related to these distinctive categories can be 
found in Supplementary Material C.9

Phenomenological landscape 
of the recall process
« 36 »  The categories that emerged were 

grouped into five overarching categories: 
attention, elements of recall, phases of recall, 
mood and motivation, and other (Figure 3).

« 37 »  Attention constitutes descriptions 
of attentional direction, gestures, states, and 
tendencies in recall. When searching for 
memories, the participants reported that 
their attention was oriented either inward or 
outward, and that they performed gestures, 
such as focusing on, moving away from, or 
maintaining in awareness different expe-
riential entities. Attention also denotes re-
ports of being more or less deeply immersed 
in the activity, as well as reports of feeling as 

9 |  Throughout this document and supple-
mentary material, the names of the phenomeno-
logical categories are written in italics (e.g., meta-
knowledge). The descriptions of the indicators 
sometimes include references to the words that 
the participants recalled. Because the words were 
in Slovenian, we structured the initial reference 
of each word in the following way: EnglishWord 
[SlovenianWord; WordType], where Slovenian-
Word stands for the originally recalled word, Eng-
lishWord for the English translation of that word, 
and WordType for the type of the recalled word, 
which can be either list item, critical lure, or unre-
lated lure. For example, “blossom [cvet; list item]” 
would mean that the list item cvet was recalled, 
which translates to blossom in English.

though attention was being pulled towards 
somewhere.

« 38 »  Elements of recall refers to re-
ports of structural characteristics present 
in different phases of recall. Among them, 
we find essential memory entities, such as 
meta-knowledge or knowledge about the 
existence and accessibility (but not content) 
of the relevant elements for recall; memory 
trace,10 which refers to a reconstruction of 
the experience from the encoding phase (i.e., 
the time of listening to the list of words); and 
concept, which is a fully developed memory 
of a particular word. We also find temporal 
experiences, such as a sense of speed or a 
sense of sequence in which words were (or 
should have been) recalled, and various ex-
periences that were particularly distinctive 
to one of the phases of recall.

« 39 »  Phases of recall describes four 
main phases of a recall experience and their 
types. These phases are: localizing an ap-
propriate memory trace, either by searching 
the inner mental space or by reading on the 
computer screen the words that were already 
recalled; processing that memory trace, be 
it more deliberate or more automatic; the 
emergence of a concept, which can be more 
or less spontaneous and more or less inde-
pendent from the emergence of other con-
cepts; and an optional phase of verification 
or testing the accuracy of the concept if the 
emergence of the concept is accompanied by 
uncertainty.

« 40 »  Next, mood and motivation cap-
tures reports of more subject-related expe-
riences, such as the participants’ tendencies 
in relation to the task or affective states. The 
participants reported adopting different at-
titudes toward the task, varying in terms of 
motivation, earnestness, self-assurance, and 
trust. They also reported being in different 
moods, such as feeling detached from their 
own bodies or being in a generally bad state 
of mind.

10 |  In contrast to its frequent usage in refer-
ence to the neurological processes underpinning 
memory functions (e.g., Robins 2018), within this 
article, we employ the term “memory trace” to 
specifically refer to observations situated within 
the domain of the experiential level of analysis. 
Hence, if not stated otherwise, any claims that we 
make regarding memory traces should be under-
stood as referring to this domain.

« 41 »  Lastly, other groups reports that 
were important for distinguishing between 
accurate and inaccurate recall but not di-
rectly related to the experience of recall. 
These include unknowingly conflating two 
similar concepts during the interview, where 
one is a critical lure, but the other is not; 
thinking about the critical lure already in 
the encoding phase; and experiencing vari-
ous difficulties during the encoding phase.

Phenomenological indicators 
of accurate recall
« 42 »  Phenomenological indicators of 

accurate recall consist of the smallest pos-
sible configurations of one or more catego-
ries distinctive of accurate recall that (i.e., 
the configurations) emerged within at least 
one instance of accurate recall and never in 
inaccurate recall. We present these distinc-
tive categories in Table  1, along with the 
corresponding phase of the task, accurate 
and inaccurate recall rate, and the difference 
between them (see Supplementary Material 
C for additional details and interview ex-
cerpts).

« 43 »  Some of these categories were 
more indicative of accurate recall than oth-
ers. For example, strong certainty is the cat-
egory that emerged most frequently in ac-
curate recall and very rarely in inaccurate 
recall, and the category complete critical lure 
recognition emerged only in accurate recall 
and never in inaccurate recall. Accordingly, 
we used these two categories as grouping 
variables and organized the phenomenolog-
ical indicators of accurate recall in a three-
fold structure: (a) indicators related to strong 
certainty, (b) indicators related to complete 
critical lure recognition, and (c) other indi-
cators (see Figure  4). Below, we describe 
indicators (a) and (b), as they are the most 
coherent, while the description of indicators 
(c) can be found in Supplementary Mate-
rial D.

« 44 »  The first group of phenomeno-
logical indicators of accurate recall is struc-
tured around the category strong certainty. 
It encompasses those instances of accurate 
recall where the participants have explic-
itly reported high levels of certainty in their 
memories. The group includes indicators 1 
and 2.

« 45 »  Indicator 1 describes recall in-
stances in which the participants relied on a 
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Figure 3 • Complete set of categories describing the experience of recall in the DRM paradigm. The vertically aligned boxes at the left-hand side 
denote the highest-order categories, serving as the overarching themes for the subordinate categories to their right. Subordinate categories 
marked in bold represent distinctive categories that were used to assemble the phenomenological indicators of accurate and inaccurate recall.
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memory trace to find a concept (connection 
with memory trace), which was then expe-
rienced as at least weakly connected to that 
memory trace (weakly connected concept or 
strongly connected concept) and perceived 
with absolute certainty (strong certainty). 
For example, in the fifth session, participant 
D-S01 reported searching for a new word by 
holding in the periphery of their awareness 
a mental image of a tiger [tiger; list item]. 
This resulted in the emergence of the word 
roar [rjovenje; list item] in the form of inner 
speech, accompanied by a sense of familiar-
ity and a feeling of rightness.

« 46 »  Overall, indicator 1 applied to 
as much as 58% of accurate recall instances 
and never in inaccurate recall, which makes 
it the best indicator of accurate recall. Some 
of these recall instances additionally re-
flected the presence of meta-knowledge in-
dicating a belief that more words could be 
recalled by active engagement (words can be 
made accessible).

« 47 »  In some other recall instances, 
captured by indicator 1, the participants 
reported thinking about the word that was 

also the critical lure already in the encoding 
phase and recognizing it as important for 
the task (complete critical lure recognition). 
This scenario suggests that the participants 
could have been particularly immune to 
critical lure recall, so we decided to treat the 
category complete critical lure recognition in-
dependently of the first group of indicators 
(see section Phenomenological indicators of 
accurate recall related to complete critical lure 
recognition).

« 48 »  Still other recall instances, cap-
tured by indicator 1, did not fit any other 
distinctive category.

« 49 »  Indicator 2 applied to a single in-
stance of accurate recall where the partici-
pant did not report experiencing any other 
characteristic that we deemed indicative of 
accurate recall apart from being very cer-
tain of the recalled word (strong certainty). 
Although this scenario was present in one 
inaccurate recall instance, the two scenarios 
differ in that the inaccurate recall instance 
was additionally characterized by the par-
ticipant unknowingly mixing two similar 
concepts during the interview, where one 

was a critical lure, and the other was not 
(unconscious concept confusion). For exam-
ple, in the second session, participant D-S01 
mentioned first the word baby [dojenček; 
list item] and a few minutes later the word 
child [otrok; critical lure], both times refer-
ring to the same memory entity (a child/
baby that was a part of their mental image 
reconstructed from the encoding phase). 
Since the confusion went unnoticed by the 
participant, it might be that it contributed 
to inaccurate recall. Together with strong 
certainty, indicator 2 therefore includes an 
additional negative criterion – a lack of un-
conscious concept confusion.

« 50 »  There is only one phenomenologi-
cal indicator of accurate recall related to com-
plete critical lure recognition – indicator 3. It is 
derived from the observation that the partici-
pants sometimes reported thinking about the 
concept that was consistent with the critical 
lure already during the encoding phase and 
paying special attention not to recall it. How-
ever, according to their reports, they were 
unaware that this concept constituted a cen-
tral manipulation of the task. Instead, they 

Category Task phase Short description Accurate 
recall rate

Inaccurate 
recall rate

Strong certainty Concept emergence A feeling of unequivocal certainty in the recalled word that 
is explicitly reported by the participant

.58 .04

Connection with 
memory trace

Memory trace processing A participant relies on a relevant memory trace while engaged 
in the phase of memory trace processing

.89 .46

Complete critical lure 
recognition

Encoding A critical lure is experienced during the encoding phase, identified 
as the concept that unites some of the words from the list, and 
extra care is taken not to recall it in the recall phase

.32 .00

Strongly connected 
concept

Concept emergence A recalled word is experienced as distinctively situated in the 
corresponding memory trace

.42 .12

Words can be made 
accessible

Memory trace processing Meta-knowledge indicating that more words can be recalled 
by active engagement

.47 .19

Weakly connected 
concept

Concept emergence A recalled word is experienced as weakly connected 
to a corresponding memory trace

.37 .12

Unconscious concept 
confusion

Unclear A confusion of two similar concepts during the interview, where 
one is a critical lure

.00 .08

Uncertainty Concept emergence A feeling of uncertainty or doubt in the recalled word .11 .42

Table 1 • Distinctive categories used to assemble phenomenological indicators of accurate recall, organized in descending order based on the 
difference between accurate and inaccurate recall rates. Task phase = the phase of the DRM paradigm (encoding phase or particular recall 
phase) that is most distinctly connected to the category; Accurate/Inaccurate recall rate = the rate of occurrence of the category in accurate/
inaccurate recall. Rates were calculated based on 19 reports of list item recall and 26 reports of critical lure recall.

ˇ

https://constructivist.info/19/1
https://constructivist.info/19/1


47

Deconstructing Accurate and Inaccurate Recall   Jaša Cerne & Urban Kordeš

Neurophenomenology

               https://constructivist.info/19/1/038.cerne

perceived it as a common theme among the 
words being encoded that was significant ei-
ther because it could aid recall through asso-
ciation or lead to confusion. As an example, 
in the fifth session, participant D-S09 identi-
fied cabbage [zelje; critical lure] as a unifying 
concept and used it as a means to recall some 
other words from the previously presented 
list by inwardly saying cabbage together with 
a new word (e.g., by saying sour [kislo; list 
item] – cabbage, when the word sour was pre-
sented but cabbage was not).

« 51 »  Indicator 3 applied to six (32%) 
instances of accurate recall, three of which 

overlap with the instances captured by in-
dicator 1 (characterized by the categories 
connection with memory trace, weakly or 
strongly connected concept, and strong cer-
tainty). However, the other three recall 
instances lacked features of indicator 1. In 
one of them, the participant’s report sug-
gested the presence of the category com-
plete critical lure recognition without any 
other category indicative of accurate recall. 
In another, the participant reported actively 
examining the memory trace prior to con-
cept emergence (connection with memory 
trace) and distinctly recollecting the expe-

rience of the emerged concept from the en-
coding phase (strongly connected concept). 
In the third one, the participant’s report 
involved parts that are consistent with the 
categories connection with memory trace 
and words can be made accessible, a meta-
knowledge.

« 52 »  The above-listed indicators (to-
gether with other indicators of accurate re-
call, described in Supplementary Material D) 
account for 89% (17 out of 19) of instances 
of accurate recall. For two of the remaining 
ones, we were unable to identify a convinc-
ing distinguishing criterion.
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Figure 4 • Phenomenological indicators of accurate recall. The rates of occurrence of indicators in both accurate and inaccurate recall, re-
spectively, are provided in parentheses. The configuration of the indicator’s categories is displayed using white-background rectangles, while 
colored-background rectangles show categories that occurred alongside the indicator’s categories less frequently. A crossed line means that the 
following category must not be present in the configuration of the indicator. The “No additional category” rectangle means that the configura-
tion of categories to its left sometimes appeared without any additional distinctive category. Apart from that, the order of the categories holds 
no significance.
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Phenomenological indicators 
of inaccurate recall
« 53 »  Phenomenological indicators of 

inaccurate recall consist of the smallest pos-

sible configurations of categories distinctive 
of inaccurate recall that (i.e., the configura-
tions) emerged within at least one instance of 
inaccurate recall and never in accurate recall. 

As in the previous section, we first provide a 
short overview of these distinctive categories 
and then proceed to describe the phenom-
enological indicators of inaccurate recall.

Category Task phase Short description Accurate 
recall rate

Inaccurate 
recall rate

Disconnected 
concept

Concept emergence A recalled word is not experienced as being connected to (or emerging from) 
a corresponding memory trace

.11 .65

Meaning 
consonance

Concept emergence A feeling that the recalled word fits the general meaning of the set of words 
being currently recalled

.05 .58

Tendency to rush All phases A strong urge to proceed with the next step of the task .11 .62

Flow of recall * Memory trace 
processing

A recall is characterized by deep immersion in the task, automaticity, rapid and 
fluid unfolding, merging of different concept emergences, a belief that more 
words will arrive by themselves, and a strong tendency to move on with the next 
part of the task (with characteristics often extending over multiple recall phases)

.05 .42

Inferential search Memory trace 
processing

Deliberate memory trace processing based on making inferences rather than 
on examining a memory trace

.05 .38

Uncertainty ** Concept emergence A feeling of uncertainty or doubt in the recalled content .11 .42

Disconnection with 
memory trace

Memory trace 
processing

Memory trace is not clearly present as a subject of examination during the phase 
of memory trace processing

.05 .35

More words are 
accessible

Concept emergence Meta-knowledge indicating that more words are readily accessible for recall and 
will arrive fluently

.26 .54

Verification Verification An optional phase of recall where the accuracy of the concept is tested due 
to experienced uncertainty

.11 .35

Incomplete critical 
lure recognition

Encoding A critical lure is experienced during the encoding phase, identified as the 
concept that unites some of the words from the list, but no special attention 
is dedicated not to recalling it in the recall phase

.00 .23

Codependent 
emergence

Concept emergence An emergence of one concept is experienced as seamlessly coupled with the 
emergence of another concept

.37 .58

Disorder All phases Broader and scattered attention accompanied by feelings of confusion 
or distraction

.00 .19

Lack of concern All phases Nonchalant approach toward the task with minimal effort put in and disregard 
for the instructions to only report the previously heard words

.00 .19

Sequence 
dissonance

Concept emergence A feeling of dissonance between the sequence in which the word is recalled and 
the sequence in which it is presented

.00 .19

Immersion All phases Intense focus on the task .21 .38

Unconscious con-
cept confusion **

Unclear A confusion of two similar concepts during the interview where one is a critical 
lure

.00 .08

Table 2 • Distinctive categories used to assemble phenomenological indicators of inaccurate recall, organized in descending order based on 
the difference between accurate and inaccurate recall rates. Task phase = the phase of the DRM paradigm (encoding phase or particular recall 
phase) that is most distinctly connected to the category; Accurate/Inaccurate recall rate = the rate of occurrence of the category in accurate/
inaccurate recall. Rates and differences were calculated based on 19 reports of list item recall and 26 reports of critical lure recall. 
* The label “flow of recall” does not directly align with Csikszentmihalyi’s concept of flow (e.g., Nakamura & Csikszentmihalyi 2002) but rather 
reflects the concrete reports provided by participants, which may or may not have been shaped by this idea.. 
** The categories uncertainty and unconscious concept confusion are presented in Table 1 and Table 2, as they are found in both accurate and 
inaccurate indicators.
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« 54 »  Table 2 shows distinctive catego-
ries used to assemble inaccurate recall indi-
cators, along with the corresponding phase 
of the task, accurate recall rate, inaccurate 
recall rate, and the difference between them 
(see Supplementary Material C for addi-
tional details and interview excerpts).

« 55 »  Some of these categories were 
more indicative of inaccurate recall than 
others. For instance, disconnected concept 
and meaning consonance appeared very 
frequently in inaccurate recall and seldom 
in accurate recall. Similarly, incomplete 
critical lure recognition, disorder, lack of 
concern, sequence dissonance, and uncon-
scious concept confusion appeared only 
in inaccurate recall and never in accurate 
recall. Most notably, however, inferential 
search and flow of recall exhibited a high 
frequency of occurrence in inaccurate re-
call and a low frequency of occurrence in 
accurate recall, and they occurred in the 
same recall instance only once. Hence, we 
used them as grouping variables and orga-
nized the inaccurate recall indicators in a 
threefold structure: (a) indicators related to 
inferential search, (b) indicators related to 
flow of recall, and (c) other indicators (see 
Figure  5). Below, we describe indicators 
(a) and (b), as they are the most coherent, 
while the description of indicators (c) can 
be found in Supplementary Material D.

Phenomenological indicators 
of inaccurate recall related 
to inferential search
« 56 »  The first group of phenomeno-

logical indicators of inaccurate recall de-
scribes recall instances where the partici-
pants engaged in a more deliberate type of 
memory trace processing involving actively 
inferring words rather than letting them 
emerge by themselves (inferential search). 
It includes indicators 1, 1.1, 1.2, and 1.3.

« 57 »  Indicator 1 denotes inaccurate 
recall instances that fit the categories mean-
ing consonance, and disconnected concept. 
The reports of these instances demonstrat-
ed that the participants always based their 
inferences on the gist of previously recalled 
words (meaning consonance) and experi-
enced emerged concepts as detached from 
memory traces (disconnected concept). For 
example, in the second session, participant 
D-S03 reported recalling the word window 

[okno; critical lure] by logically inferring 
it from the recognized common theme, 
“observation,” rather than letting themself 
immerse in the corresponding memory. 
While listening to the list of words, D-S03 
was constructing a mental scene and si-
multaneously narrating what was going on 
in the form of inner speech (“I’m looking 
through something, so it’s observation”). In 
recall, instead of accessing the memory of 
the scene, D-S03 recalled the narrative and 
said, “the theme is observation, I was look-
ing out – of course, I was looking through 
the window.”

« 58 »  Indicator 1.1 applies to seven 
out of the nine recall instances covered by 
indicator 1, which additionally displayed 
the presence of the category uncertainty. 
As an example, in the first session, par-
ticipant D-S07 reported feeling uncertain 
about the emerged word because of the in-
ability to inwardly hear the emerged word 
in the same voice that it was presented in 
the encoding phase. In 6 out of 7 such in-
stances, the phase of concept emergence was 
typically followed by an additional phase 
of verifying the concept’s accuracy (verifi-
cation). Whether uncertainty was followed 
by verification or not, such recall instances 
were sometimes additionally characterized 
by the categories tendency to rush, disorder, 
disconnection with memory trace, lack of 
concern, or incomplete critical lure recogni-
tion.

« 59 »  Two recall instances covered by 
indicator 1 did not reflect the presence of 
uncertainty. One such instance is described 
by indicator 1.2, involving a situation 
where the participant additionally expe-
rienced a strong urge to keep moving on 
with the task even before the concept that 
was currently being recalled had an oppor-
tunity to develop fully (tendency to rush). 
Another such instance is described by in-
dicator 1.3, involving a situation where the 
participant thought about the critical lure 
already in the encoding phase but did not 
consider it important (incomplete critical 
lure recognition); knew, even before the 
recall of the current word was concluded, 
that more words will arrive by themselves 
(more words are accessible); and did not rely 
so much on the memory trace in the phase 
of memory trace processing (disconnection 
with memory trace).

Phenomenological indicators 
of inaccurate recall related 
to flow of recall
« 60 »  The second group of phenom-

enological indicators of inaccurate recall in-
cludes indicators 2 through 5. The group is 
structured around the category flow of recall, 
which is defined by an amalgam of categories 
found in different phases of recall. Namely, 
flow of recall refers to a recall where a partici-
pant is deeply focused on the task (immer-
sion) and the words typically arise one after 
another, automatically, quickly, and fluidly, 
without a clear division between them (code-
pendent emergence). Importantly, before 
one concept emerges fully, there is already 
a sense that more concepts are readily avail-
able (more words are accessible) with a strong 
tendency to move on to the recall of another 
concept (tendency to rush).

« 61 »  Indicator 2 describes those recall 
instances where the participants’ reports 
additionally displayed a lack of connection 
between the emergent concept and the cor-
responding memory of the experience from 
the encoding phase (disconnected concept). 
For example, in session one, participant 
D-S02 reported experiencing the emerged 
word needle [igla; critical lure] as a mere 
part of the recall process without any addi-
tional modality (e.g., inner image or inner 
speech).

« 62 »  Indicator 2.1 describes those re-
call instances, covered by indicator 2, where 
the participants additionally reported not 
relying very much on the recollection of 
experience from the encoding phase while 
recalling words (disconnection with memory 
trace). In one of these instances, the partici-
pant also reported thinking about the con-
cept that was the critical lure already in the 
encoding phase without acknowledging it as 
clearly dubious (incomplete critical lure rec-
ognition). More concretely, in the first ses-
sion, participant D-S08 reported forming a 
mental image of the words being presented 
during the encoding phase and trying to 
include the word needle [igla; critical lure] 
into it but with limited success (“it was as if 
the word lingered somewhere in the air”). 
In the recall phase, the word spontaneously 
appeared through a process that did not de-
pend on the reconstruction of the mental 
image from before. The word itself lacked an 
independent existence in the participant’s 
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Figure 5 • Phenomenological indicators of inaccurate recall. A decimal point (e.g., Indicator 1.1) designates a second-order indicator, which 
includes the categories from the first-order indicator and additional ones. The rates of occurrence of indicators in both accurate and inaccurate 
recall, respectively, are provided in parentheses. The configuration of first- and second-order indicator’s categories is displayed using white-
background rectangles, while colored-background rectangles show additional categories that occurred alongside the first- and second-order 
indicator’s categories less frequently. The “No additional category” rectangle means that the configuration of categories to its left sometimes 
appeared without any additional distinctive category. Apart from that, the order of the categories holds no significance.
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experience; rather, it came together with 
a promise that more words would follow, 
which was accompanied by slight excite-
ment.

« 63 »  Indicator 2.2 describes those re-
call instances, covered by indicator 2, where 
the participants reported experiencing the 
emerged words as consistent with the general 
meaning of the set of words being currently 
recalled (meaning consonance). The reports 
of these instances additionally reflected the 
presence of different configurations of the 
categories uncertainty, sequence dissonance, 
verification, lack of concern, and incomplete 
critical lure recognition. For example, in ses-
sion two, participant D-S02 reported repeat-
ing the word girl [dekle; critical lure] in their 
mind after its presentation in the encoding 
phase and later recalling it as part of the swift, 
automatic, and fluid process. Fully engrossed 
in this process, the participant knew that 
many words were accessible and that they 
would emerge by themselves. D-S02 was 
more concentrated on the words that had 
not yet emerged than on the word that was 
currently emerging, experiencing the latter 
with less clarity and individuality. When the 
word dekle emerged, D-S02 experienced it 
as semantically similar to some other words 
from the list, but also felt that it arrived too 
early compared to their memory of the order 
in which the words were presented.

« 64 »  Finally, indicators 3 through 5 are 
three distinct types of flow of recall indica-
tors that did not include the category discon-
nected concept. Each applies to a single inac-
curate recall instance. Indicator 3 describes 
an instance where the participant’s report 
reflected the category unconscious concept 
confusion; indicator 4 describes an instance 
where the participant’s report contained a 
description corresponding to the category 
lack of concern; and indicator 5 describes an 
instance where the participant reported feel-
ing generally confused during recall (disor-
der) and experiencing the concept that was 
also the critical lure already in the encoding 
phase (incomplete critical lure recognition). 
As an example, in session two, participant 
D-S07 visualized a window [okno; critical 
lure] in the encoding phase and even ac-
knowledged it as a concept that should not 
be recalled. However, during the subsequent 
recall phase, overwhelmed by the numerous 
events happening simultaneously, D-S07 

completely forgot this acknowledgment and 
recalled the concept.

« 65 »  The above-listed indicators (to-
gether with other indicators of inaccurate 
recall, described in Supplementary Material 
D) explain 85% (22 out of 26) of instances of 
inaccurate recall. For the remaining 15% (4 
out of 26), we were unable to find any distin-
guishing criteria at all.

Researcher’s accuracy estimate
« 66 »  We successfully predicted the 

accuracy of the target word in 42 out of 47 
cases (89% success rate). However, we were 
partly uncertain in all but one of our esti-
mations (sleep [spanje; critical lure]) with an 
average certainty of 87%. Broadly speaking, 
the reasons stemmed from either our back-
ground knowledge of the DRM paradigm 
(e.g., knowing that the words from each list 
have a common theme), the content of the 
participant’s report (e.g., the level of recall 
fluency reported by the participant), or the 
way that report was delivered during the in-
terview (e.g., the certainty level implicitly or 
explicitly expressed by the participant while 
delivering the report).

Results of the quantitative analysis
« 67 »  In terms of quantitative data, we 

first present the results of the post-interview 
questionnaire and then continue with pre-
senting the results of the independent RT 
analysis.

Post-interview questionnaire
« 68 »  Table  3 shows the results of the 

post-interview questionnaire averaged for 
each participant. Overall, not a single re-
sult was in the range that would indicate 
a lower validity of the interviews from the 
perspective of the participant (i.e., below 4.0 
on items 1, 2, 3, and 5, or above it on item 
4), suggesting that the participants generally 
judged their interviews to be valid. Howev-
er, the results of the individual sessions (see 
Supplementary Material E) revealed that 
some participants were less confident in the 
reports given in some of their sessions (par-
ticularly the third session with D-S07, and 
the fourth session with D-S09 and D-S10).

Reaction times
« 69 »  We used 42 participants’ sessions 

in the analysis. As can be seen in Table  4, 

Partici-
pant

Number of 
interviews

Item 1: 
Memory 
of the 

experience

Item 2: 
Consistency 

with the 
experience

Item 3: 
Complete-
ness of the 

report

Item 4: 
Constructing/ 

inventing 
things

Item 5: 
Being under-
stood by the 
interviewer

D-S01 5 5.0 5.8 5.4 2.2 5.4

D-S02 5 5.4 5.8 5.2 2.0 5.8

D-S03 3 5.7 5.3 5.0 1.7 6.3

D-S04 5 5.4 5.2 6.0 2.2 6.0

D-S05 2 4.5 5.0 6.0 2.5 5.0

D-S06 4 6.0 6.0 4.0 1.0 6.7

D-S07 5 5.0 5.2 4.8 3.4 6.2

D-S08 4 5.5 6.0 5.0 1.5 5.3

D-S09 5 4.4 4.8 5.6 3.6 6.2

D-S10 4 4.3 4.8 4.0 2.0 4.5

D-S11 5 4.8 5.2 4.8 1.8 6.0

M 5.1 5.4 5.1 2.2 5.8

SD 0.9 0.8 1.1 1.0 0.8

Table 3 • Average results of the post-interview questionnaire for each participant for each of 
the questionnaire items. Note: Answers were accepted on a scale from one (strongly disagree) 
to seven (strongly agree). Number of interviews = number of interviews conducted with each 
participant.
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considering all recalled words, the partici-
pants recalled critical lures slightly faster 
than list items, which they recalled faster 
than unrelated lures. However, these dif-
ferences were not statistically significant 
according to a bootstrap-based repeated 
measures ANOVA for trimmed means 
(rmanovab), Ft = 3.21, Fcrit = 9.27, p > .05.

« 70 »  Considering target words only, 
the participants similarly recalled critical 
lures faster than list items, with a robust 
paired Yuen’s test (yuend) showing that the 
difference was not significant, Mdiff = 2049.57, 
95% CI [–7584.75, 11683.88], Yt(4) = 0.59, 
p = .587, δt = 0.26.

Results of the preliminary joint 
analysis of phenomenological and 
behavioral data
« 71 »  In Figure 6, we can see that recall 

instances linked to various phenomenologi-
cal indicators, especially the most coherent 
ones, exhibited different speeds, suggesting 

potential alignment between phenomeno-
logical and behavioral classifications. Con-
sidering accurate recall, instances of complete 
critical lure recognition indicators (N = 5; 
M = 4201.4; SD = 3625.0) were the fastest, fol-
lowed by slower instances of strong certainty 
indicators (excluding instances of complete 
critical lure recognition; N = 8; M = 8026.5; 
SD = 10930.3), and even slower instances 
of other indicators (N = 3; M = 11400.1; 
SD = 12456.7). Considering inaccurate recall, 
instances of flow of recall indicators (N = 10; 
M = 2870.8; SD = 2649.6) were the fastest, fol-
lowed by slightly slower instances of other in-
dicators (N = 3; M = 3579.3; SD = 2636.4), and 
even slower instances of inferential search in-
dicators (N = 8; M = 4640.9; SD = 3387.8).

« 72 »  The analysis of average serial posi-
tion of recalled words linked to main indica-
tors showed a negligible difference for the in-
dicators related to strong certainty (M = 7.88; 
SD = 2.17) and complete critical lure recogni-
tion (M = 6.20; SD = 3.03), but a more notice-

able difference for indicators related to flow 
of recall (M = 2.90; SD = 1.97) and inferential 
search (M = 7.13; SD = 3.68), providing fur-
ther support for inaccurate recall indicators. 
While the former occurred mainly at the be-
ginning of the recall, the latter appeared more 
frequently in the later stages of the recall.

Discussion

« 73 »  The present study aimed to ex-
plore the phenomenological and behavioral 
characteristics of accurate and inaccurate 
recall in the DRM paradigm. We interrupted 
participants while they were recalling the 
words from the previously presented list and 
conducted in-depth phenomenological inter-
views about their recall processes. Through-
out the task, we measured the RTs needed to 
recall each word and performance accuracy. 
We conducted a separate analysis of phenom-
enological and behavioral data, as well as a 
preliminary joint analysis of both.

« 74 »  The qualitative analysis revealed 
new insights into the complexity of the phe-
nomenology of recall as induced by the DRM 
paradigm, which can be organized into five 
overarching categories:

	� different states, gestures, and directions 
of attention;

	� phases of recall;
	� experiences that can be found through-

out the recall or in a particular phase;
	� mood and motivation; and
	� other relevant observations.

« 75 »  These categories gave rise to the 
phenomenological indicators of accurate and 
inaccurate recall, which is the main contribu-
tion of the present article. The most coherent 
accurate recall indicators were related to the 
experience of great assurance in the recalled 
word (strong certainty) or the emergence of a 
word matching the critical lure during encod-
ing as a word that should be avoided during 
recall (complete critical lure recognition). In 
contrast, the most coherent inaccurate recall 
indicators were linked to a deliberate, infer-
ential type of recall (inferential search), or an 
automatic and fluid recall (flow of recall). Pre-
liminary joint analysis of phenomenological 
and behavioral data indicated mild support 
for the inaccurate recall indicators. This was 
evident in varying RTs associated with differ-
ent indicators and noticeable differences in 
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Figure 6 • Mean RTs for each group of phenomenological indicators of accurate and inaccurate 
recall. Error bars depict the standard error of the mean.
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N M SD Range Skewness Kurtosis

List items (target) 18 7030.9 7622.2 18675.9 0.83 –1.31

List items (all) 1331 4972.7 1957.1 6945.6 0.99 0.24

Critical lures (all/target) 24 3639.0 2561.3 8822.3 1.09 0.19

Unrelated lures (all) 23 14354.6 21409.7 64239.5 1.71 1.34

Table 4 • Descriptive statistics for RTs of list items, critical lures, and unrelated lures. 
Note. The numbers of list items and critical lures selected for the interview (target words) are 
lower because RT data for two critical lures and one list item was lost due to technical issues. 
The statistics are based on averaged data for each participant.
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the serial position of recalled words associ-
ated with these indicators.

« 76 »  In the remainder of this section, 
we try to integrate our main findings into 
prior research, evaluate the reliability and 
validity of our approach, and suggest future 
research directions.

(In)consistency with prior research 
on memory accuracy
« 77 »  Our observations align with some 

general findings from the research on inac-
curate memory. First, the distribution of dis-
connected concept, weakly connected concept, 
and strongly connected concept in accurate 
and inaccurate recall, as well as the predomi-
nance of inferential search in inaccurate recall 
(38% as opposed to 5% in accurate recall) 
support the idea that inaccurate memories 
are less specific and include more cognitive 
processes and fewer perceptual details than 
accurate memories (Mather, Henkel & John-
son 1997; Slotnick & Schacter 2004). Second, 
the finding that strong certainty is the most 
prevalent category in accurate recall and 
the key characteristic of one of the groups 
of accurate recall indicators agrees with the 
common finding that accurate memory is 
rated as higher in confidence than inaccurate 
memory (for a review, see Gallo 2006). Third, 
we showed a similar frequency of recalled 
list items, critical lures, and unrelated lures 
to the one that is usually found in the DRM 
studies: the participants recalled the list 
items the most, fewer critical lures, and even 
fewer unrelated lures (e.g., Toglia, Neuschatz 
& Goodwin 1999; Anastasi, Rhodes & Burns 
2000; Iacullo & Marucci 2016).

« 78 »  Some of our observations are in-
consistent with prior research on memory 
accuracy. Our finding that the experience 
of the recalled word can be separated into 
the categories disconnected concept, weakly 
connected concept, and strongly connected 
concept according to the degree of its con-
nectedness with a memory trace challenges 
the core assumption of the remember/know 
paradigm (explained in Footnote 2). As dis-
connected concept was most frequently asso-
ciated with inaccurate memory (it occurred 
in 65% of inaccurate recall and 11% of ac-
curate recall), we would expect it to match 
the “know” response and feeling of familiar-
ity. Instead, it was never described by using 
words, such as “familiarity”; this description 

was captured by weakly connected concept, 
which was more typical of accurate than 
inaccurate recall (it occurred in 37% of ac-
curate recall and 12% of inaccurate recall). 
This discrepancy questions the remember/
know paradigm’s validity, suggesting that 
participants may select “remember” or 
“know” responses to adhere to study in-
structions, even when their experiences do 
not align. To capture recall’s intricate phe-
nomenology, researchers should adopt more 
complex data-collection methods.

« 79 »  Contrary to previous research 
(Jou 2008), our study found no significant 
difference in recall RTs between list items 
and critical lures. While this may be caused 
by our small sample size of only 24 instances 
of critical lures, larger studies in the field 
of memory accuracy also yield inconclu-
sive results regarding the existence of RT 
differences (Jou 2008). This suggests that 
inconsistency likely arose from variations 
in research design, including differences 
in stimuli, participants, and environmen-
tal factors (Brainerd & Reyna 2005; Jou & 
Flores 2013).

Multifaceted support for the 
distinction between inaccurate 
recall indicators related 
to inferential search and 
flow of recall
« 80 »  As shown below, indicators relat-

ed to inferential search and flow of recall not 
only garnered notable support in our study 
but also align well with prior research. First, 
among the 20 recall instances that we catego-
rized as inferential search or flow of recall, only 
one displayed features of both, while the rest 
demonstrated features of one or the other.

« 81 »  Second, inferential search indica-
tors were more frequently associated with 
doubt, slower RTs,11 and the later stages of 
the recall, while flow of recall indicators were 
more often associated with a lack of uncer-
tainty, faster RTs, and the beginning of the 
recall.

« 82 »  Third, this distinction also agrees 
with prior research, showing that critical 
lures are recalled in either an early or a later 

11 |  It is important to note that the pattern 
observed may be a mere coincidence rather than 
a genuine trend, given the small sample size and 
high variability.

stage, where early-stage critical lures are 
constructed in the encoding phase, char-
acterized by faster RTs, and experienced as 
indistinguishable from accurate recall, while 
later-stage critical lures are constructed in 
the recall phase, characterized by slower RT, 
and experienced as different from accurate 
recall (Jou 2008).12 This fits the differences in 
RTs and serial position of both types of indi-
cators, as well as the observation that infer-
ential search indicators were less frequently 
linked to specific events during encoding 
(e.g., thinking about the critical lure or ex-
periencing disturbances from the environ-
ment) compared to flow of recall indicators 
(33% vs 50%, respectively).

« 83 »  Finally, the distinction also aligns 
well with dual-process theories of higher-lev-
el cognition, such as there being a dichotomy 
between System 1 and System 2 (Evans & 
Stanovich 2013; Kahneman 2003). Like flow 
of recall, System 1 is typically described as 
fast, intuitive, automatic, and effortless, and 
like inferential search, System 2 is considered 
to be slow, effortful, deliberative, and rule-
governed (Kahneman 2003; Morewedge & 
Kahneman 2010). System 2 is also respon-
sible for meta-cognitive evaluation (in other 
words: “doubt is a phenomenon of System 
2”; Kahneman 2003: 8), which fits our ob-
servation that flow of recall was almost never 
experienced as uncertain, whereas inferen-
tial search almost always included a bit of 
uncertainty. Additionally, System 1 was con-
nected to automatic operations of associative 
memory, such as spontaneous activation of 
related and easily accessible memories when 
the target memory is unavailable (also called 
attribute substitution; Morewedge & Kahn-
eman 2010). Given that critical lures are 
strongly related to list items and processed 
with a similar degree of fluency (Karpicke, 
McCabe & Roediger 2008), it is conceiv-
able that System 1 might retrieve a memory 
of one of these critical lures. This retrieved 
memory can then be accepted as accurate, 
either because the meta-cognitive System 2 
is dormant (as in flow of recall) or because it 
fails at evaluation or ignores possible alter-
natives (as in inferential recall; Evans 2007).

12 |  The terms “early stage” and “later stage” 
refer to different stages of the whole recall part of 
the task, not to different stages within a single re-
call instance.

ˇ

https://constructivist.info/19/1


PS
YC

HO
LO

GI
CA

L 
EX

PE
RI

M
EN

TS
 IN

 N
eu

rophenomenology











54

Deconstructing Accurate and Inaccurate Recall   Jaša Cerne & Urban Kordeš

Neurophenomenology

« 84 »  The multifaceted support sug-
gests the suitability of inferential search and 
flow of recall indicators as the basis for devel-
oping operationalized measures within re-
search that employs “thin” phenomenologi-
cal methods (Berkovich-Ohana et al. 2020).

Why is flow of recall associated 
with inaccurate recall?
« 85 »  Our finding that flow of recall is 

integral to one group of inaccurate recall in-
dicators also causes some tension with prior 
research: two of the basic characteristics 
of flow of recall are fluency and immersion 
(focus), which are typically associated with 
performance accuracy, not inaccuracy (e.g., 
Whittlesea & Leboe 2000; Wulf 2013).

« 86 »  In terms of fluency, cognitive 
psychologists Bruce Whittlesea and Jason 
Leboe summarized the prevailing position 
clearly: “In remembering, thoughts that one 
has had before are usually more fluently 
processed now than thoughts that one has 
not. Similarly, accurate identifications will 
usually be performed more smoothly than 
erroneous ones” (Whittlesea & Leboe 2000: 
100). However, research has also shown that 
relying on recall fluency can lead to inaccu-
rate performance (e.g., Karpicke, McCabe & 
Roediger 2008). More importantly, fluency 
has been suggested to play an important role 
in the DRM effect (Roediger & McDermott 
1995). According to the activation-monitor-
ing theory (McDermott & Watson 2001), as 
critical lures are strongly associated with the 
list items, they are repeatedly activated in 
memory when list items are presented. As 
a result, during a subsequent memory test, 
critical lures are experienced much like list 
items, leading to an inability to differenti-
ate between the two. Although this may be 
the case with flow of recall, the evidence for 
the above explanation comes primarily from 
the studies at the cognitive level of analysis, 
rather than the phenomenological level. As 
flow of recall is an intricate phenomeno-
logical category, assessing the consistency is 
challenging.

« 87 »  Recently, however, a viewpoint, 
comparable to Whittlese and Leboe’s, has 
emerged from the debate on how to assess 
the authenticity of retrospectively collected 
first-person reports (Bitbol & Petitmengin 
2013; Kordeš & Demšar 2018; Sparby, Edel-
häuser & Weger 2020). Based on the exami-

nation of the process of recall that contrib-
uted to the report, two cues of authenticity 
were recently proposed: (a) “spontaneous 
emergence of experiential elements” (Bitbol 
& Petitmengin 2013: 276) and (b) “activity 
with response,” described as “a form of flow 
[…], where one feels like one is in continued 
resonance with the experience […]” (Spar-
by, Edelhäuser & Weger 2020: 5). As both 
cues resemble flow of recall and are indica-
tive of accurate recall, while we considered 
flow of recall as being central to inaccurate 
recall, this suggests that the spontaneity of 
the recall process is either not generalizable 
in terms of context, or not a reliable indica-
tor of accurate or inaccurate recall.

« 88 »  In terms of focus, the tension 
with prior research relates to the apparent 
contradiction within the constellation of 
flow of recall’s characteristics: how could it be 
that a deep focus (immersion) is associated 
with a strong tendency to move on with the 
task (tendency to rush) and being caught in-
between two different concept emergences 
(codependent emergence)?13 Immersion im-
plies attending to a single task, which has 
been shown to facilitate retrieval functions 
(e.g., Gazzaley & Nobre 2012), whereas ten-
dency to rush and codependent emergence 
imply scattered attention, which has been 
shown to do the contrary (e.g., Jacoby, Wo-
loshyn & Kelley 1989). Although we were 
able to temporally situate codependent emer-
gence in the phase of concept emergence, we 
have not been able to do so for tendency to 
rush and immersion, as participants were 
speaking about them as though they were 
present throughout the whole recall process 
with varying intensity. The problem is partly 
related to the phenomenon under investiga-
tion – recall within the DRM paradigm hap-
pens so quickly that it was extremely chal-
lenging for participants to disentangle the 
subtleties of its temporal progression. This 
proved to be particularly relevant for flow 
of recall, as, somewhat ironically, one of the 
problems was precisely that the participants 
were deeply immersed in the task, with expe-
riential content unfolding automatically and 
quickly. Nevertheless, future studies should 
further unpack its temporal progression to 
see if these characteristics coincide or not.

13 |  We thank an anonymous reviewer for 
pointing this out.

« 89 »  Another potential cause for this 
apparent contradiction is that concepts, 
like focus, immersion, and attention, do not 
have a universally accepted definition (e.g., 
Eysenck & Keane 2015) and may have been 
used by the participants differently. Two 
types of attention are especially relevant for 
this point: (a) selective attention, defined 
as attention to a single stimulus; and (b) 
divided attention, defined as attending to 
multiple tasks simultaneously (Eysenck & 
Keane 2015). While selective attention maps 
quite nicely to our category immersion, the 
mapping of divided attention is less straight-
forward. It could be mapped to the category 
disorder, but also to the categories tendency 
to rush and codependent emergence, despite 
apparent differences between them. Namely, 
the former assumes an almost complete lack 
of selective attention, while the latter two do 
not; although they demonstrate a micro-lev-
el dispersion, they still occur in a very nar-
row space of task processing. Hence, further 
research on attentional micro-structure is 
required to settle this debate.

« 90 »  One possible way to navigate the 
tension related to flow of recall is to under-
stand fluency and focus as being a part of a 
complex interdependent network of factors 
present in the recall situation as opposed to 
treating them in a vacuum. Flow of recall is 
a highly abstract category that encompasses 
not only immersion and fluency, but also 
characteristics, such as automaticity, rapid 
unfolding, and melding of different concept 
emergences. While some of these charac-
teristics, in other constellations, can also be 
integral to accuracy,14 our data suggests that 
this specific constellation of characteristics 
and their relationships are more indicative 
of inaccuracy.

14 |  Indeed, the participants in our study 
sometimes reported experiencing spontane-
ous emergence of concepts when they did not 
experience other characteristics of flow of recall, 
showing that its characteristic may also arise in-
dependently or in a different constellation. It is 
important to note that flow of recall (as a category 
and not as a group of indicators) by itself was not 
unique to inaccurate recall. It was once followed 
by an accurate recall, and some participants’ re-
ports suggested they experienced something like 
flow of recall when recalling words that were pre-
sented but were not selected as target words.
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Demand characteristics
« 91 »  Our study underscores the role of 

demand characteristics (Corneille & Lush 
2022; Orne 1962; see also Kordeš & Demšar 
2023 for an exploration of this phenom-
enon in the context of phenomenological 
studies) within the domain of memory ac-
curacy research. We captured one apparent 
case of demand effects in the category lack 
of concern. Namely, in five instances of in-
accurate recall and never in accurate recall, 
the participants approached the task with 
indifference or disinterest, which was at 
least partly due to their interpretation of the 
research context and not the instructions 
themselves. One possible explanation is the 
absence of incentives, which may have in-
fluenced the participant’s (un)willingness to 
dedicate the required cognitive resources to 
the task. Such an indifferent attitude agrees 
with the idea of a “reactant subject,” which 
refers to a participant who understands the 
instructions but does not comply with them 
willingly (Corneille & Lush 2022). Further-
more, since the participants conducted the 
study without the presence of the researcher, 
they might have acted differently from how 
they typically would (Černe & Kordeš 2023). 
Although previous research has examined 

demand characteristics within the DRM 
paradigm (Lampinen, Neuschatz & Payne 
1999), thus far, the effects of participant atti-
tudes and the researcher’s presence/absence 
remain unexplored (see Oblak et al. 2022 for 
an attempt to address this gap in a similar 
context).

Everyday implications
« 92 »  Our findings show that proposed 

indicators explain as much as 87% (39 out 
of 45) of all recall instances that we investi-
gated in phenomenological interviews. This 
resembles a conclusion that was reached 
in a recent choice blindness study by Petit-
mengin and colleagues (2013). Put simply, 
participants were shown pairs of different 
faces and asked which they preferred. Unbe-
knownst to them, the pictures were switched, 
and participants were questioned about the 
reasons for their choices. Those who under-
went phenomenological interviews before 
being questioned detected the manipulation 
in 80% of cases, while those who did not only 
noticed it in 33% of cases. Admittedly, un-
like Petitmengin et al. (2013), in our study, 
we interviewed participants after they had 
already made a memory report, and we did 
not rely on external manipulation to induce 

inaccurate recall. Nevertheless, both stud-
ies seem to suggest that understanding and 
critically evaluating the phenomenological 
structure of a given cognitive process (e.g., 
recall or decision-making) can improve the 
identification of inaccurate judgments about 
corresponding mental states (e.g., memories 
or decisions), whether from a first-person 
perspective (as in Petitmengin et al. 2013) 
or a third-person point of view (as demon-
strated in our study).

« 93 »  This also raises the question of 
whether these effects can apply to everyday 
life of the general population. Our study in-
vestigated artificially induced memories in 
an online laboratory, so the extent of gen-
eralizability to everyday remembering is 
questionable. However, as many inaccurate 
memories rely on gist processes (Brainerd 
& Reyna 2002), which is precisely the focus 
of the DRM paradigm, our study’s results 
should not be dismissed as ecologically in-
valid (cf. Gallo 2010). More importantly, 
finding a skilled empirical phenomenology 
practitioner willing to explore one’s private 
memory processes in a series of in-depth 
phenomenological interviews can be chal-
lenging. Yet, Terje Sparby (2023) has recent-
ly introduced a method known as micro-
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phenomenological self-inquiry, which seeks 
to diminish the need for a skilled researcher 
and empowers individuals to undertake 
such exploration independently.

Constructivist perspective 
on memory
« 94 »  With neurophenomenology, Va-

rela aimed to establish an enactivist frame-
work for empirical research that takes the 
middle ground between the realist belief 
that science is investigating the external 
world from the impersonal perspective and 
the idealist position that everything is a 
mere projection of our minds (Vörös, Froese 
& Riegler 2016). As a potential solution, he 
proposed seeking areas where “phenomeno-
logical accounts of the structure of experi-
ence and their counterparts in cognitive sci-
ence relate to each other through reciprocal 
constraints” (Varela 1996: 343). Our study 
contributes to this endeavor within memory 
accuracy research by offering detailed struc-
tural accounts of both accurate and inac-
curate recall experiences while pointing to 
potential intersections with behavioral data.

« 95 »  Our study also provides compel-
ling support for the constructivist perspec-
tive on memory (e.g., Bartlett 1920; Riegler 
2005; Schacter 2012), which rejects the no-
tion of memory as a passive retrieval of ob-
jective information and underscores its dy-
namic nature that is intertwined with other 
cognitive processes. The central feature of 
inferential search, one of the main phenom-
enological anchors for inaccurate recall in-
dicators, is making inferences or guesswork, 
which points to the inseparability between 
memory and decision-making processes. 
More importantly, out of 22 distinctive cat-
egories used to develop phenomenological 
indicators, 16 were found in instances of 
both accurate and inaccurate recall, while 
the remaining ones would likely emerge 
in both with a longer study duration. This 
shows that the phenomenological land-
scapes associated with both accurate and in-
accurate recall exhibit remarkable similari-
ties and suggests that all memories rely on 
a similar underlying mechanism that is not 
meant to re-instantiate our past experiences 
perfectly (cf. Riegler 2005; Schacter 2012).

« 96 »  Moreover, our phenomenologi-
cal investigation showed that not a single 
characteristic that we observed was inde-

pendent of the complex network of other 
characteristics of recall, participants’ atti-
tudes toward the task, moods, beliefs, expec-
tations, current context, etc. It also showed 
that the relationships between these charac-
teristics are crucial for making sound con-
clusions about memory accuracy. This reso-
nates with the constructivist position, which 
emphasizes that a typical psychological way 
of conceiving cognitive faculties as indepen-
dent entities in a sterile environment (such 
as conceptualizing memory in terms of pro-
cesses that encode, store, and retrieve infor-
mation; Eysenck & Keane 2015) is not only 
an oversimplification but also misleading for 
scientific pursuits (Riegler 2005).

Problems and limitations
« 97 »  Our study did not unfold with-

out challenges. First, the implementation of 
the double-blind criterion has proved to be 
problematic, since we were not allowed to 
come into direct contact with the material 
while organizing the whole study up until 
the second part of the analysis. Despite the 
89% success rate of our accuracy estimates, 
the slight uncertainty in most estimations 
suggests that the blinding was maintained, 
making the interviews and analysis less bi-
ased.

« 98 »  Second, while conducting the en-
tire study remotely without the presence of 
the researcher minimized the impact of the 
researcher’s bias (e.g., Friesen et al. 2020), it 
also limited our ability to control the envi-
ronment, which occasionally influenced the 
task or interview.

« 99 »  Third, interpreting the results of 
the post-interview questionnaire was chal-
lenging as they reflected subjective general-
izations of a 98-minute experiential episode 
(cf. Hurlburt 2011). A more specific ap-
proach would be needed to accurately map 
quantitative results to corresponding parts 
of the experience.

« 100 »  Fourth, a relatively small sample 
size coupled with lax environmental control 
prevented us from drawing firm statistical 
conclusions.

« 101 »  Finally, a closer look at the re-
maining 13% of instances that were not 
explained by our indicators showed that in 
five out of seven instances, the participants 
faced difficulties providing detailed ac-
counts of their experience during the inter-

views. Some of them were uncertain about 
the object of investigation, some had trouble 
retrieving the experience, and others were 
interrupted by external factors during the 
task. This indicates that distinguishing char-
acteristics might have existed in these in-
stances as well, but their discovery resisted 
our method of investigation. To overcome 
these limitations, future studies should con-
sider:

	� providing training to participants to 
improve their skills in observing and 
reporting on experience (although we 
recruited participants with experience 
in first-person research, we did not test 
their expertise or provide any additional 
training in systematically examining 
experience);15

	� offering thorough assistance in evoking 
past experiences through a dialogical 
setting; and

	� conducting a study in a controlled envi-
ronment without external disturbances.

Conclusion

« 102 »  In summary, by adopting a neu-
rophenomenological research design, we 
uncovered new insights about accurate and 
inaccurate recall in the DRM paradigm that 
support, extend, and challenge commonly 
accepted research approaches and findings 
in the realm of memory accuracy research. 
We identified phenomenological indicators 
of accurate and inaccurate recall, which 
have the potential to inform our under-
standing of everyday cases of remembering. 
If our proposed indicators withstand fur-
ther scrutiny, they hold the promise of pav-
ing the way for more robust investigations 
across neuroscientific, practical, and clinical 
domains. Although our study does not settle 
the debate on whether and how accurate and 
inaccurate memories differ, it suggests that 
better understanding and critically evaluat-
ing one’s recall experience can improve the 
identification and potentially prevent the 
undesirable consequences of inaccurate 
memories.

15 |  One way of conducting such training is 
captured in the descriptive experience sampling 
method, introduced by Russell Hurlburt (2011).
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> Abstract • The phenomenological-con-
structivist perspective can offer insights 
into the hidden assumptions of empiri-
cal research methods, including those re-
lated to the Deese-Roediger-McDermott 
(DRM) paradigm, because it makes it 
possible to detect acts of construction 
underlying the assertions and the deci-
sions within research paradigms. While 

attempting to align their efforts with 
conventional cognitive science, phe-
nomenological researchers might risk 
neglecting the critical potential of their 
own perspectives.
Handling Editor • Alexander Riegler

« 1 »  In the fifth of his Logical Investiga-
tions, Edmund Husserl (2001) provides an 
analysis of explicit and implicit judgments, 
emphasizing their distinctions as (parts of) 
meaningful acts. He observes that some acts 
of judgment are so implicitly embedded in 
our speech that they function primarily as 
acts of naming. To illustrate, he notes:

“ If we have found out or seen that the town Hal-
le is on the Saale, or that π is a transcendent num-
ber, we may go on to talk of Halle-on-the-Saale or 
the transcendent number π, but we shall not be 
judging any longer, or at least we need not be do-

ing so, and such a judgment, should it arise in the 
side, makes no contribution to our act of nominal 
reference.” (Husserl 2001: 153)

« 2 »  Pertaining to our discussion, Hus-
serl’s insight can be related to experimental 
procedures and how they have been deemed 
valid tools for assessing specific psychologi-
cal functions. Just as we transition from “π 
is a transcendent number” to “the transcen-
dent number π,” we shift from the assertion, 
“The Deese-Roediger-McDermott (DRM) 
paradigm can assess memory,” to an act of 
naming or nominal reference such as “The 
DRM memory test.” In doing so, we are led 
to overlook the underlying assumptions of 
the DRM paradigm.

« 3 »  The value of a constructivist-phe-
nomenological stance, especially in the con-
text of the present study, lies in its capacity to 
discern how a paradigm, or an experimental 
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