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ABSTRACT. In times of pandemic and afterwards, online platforms and settings 
have been intensively used. With the purpose of investigating how this setting 
affected our memory, recent studies have found that memory distortions are 
present in online environments as well. Therefore, the objective of the present 
research was to assess misinformation effect in online context, more specifically 
to assess misinformation effect using leading questions and suggestibility 
techniques in online format. Our results indicate the presence of misinformation 
effect through suggestibility, but not through leading questions. Theoretical 
and practical implications are discussed. 
 
Keywords: misinformation effect; leading questions; suggestibility; false 
memories; eyewitness testimony; online context. 

 
 
Introduction 
 

Memory volatility has been explored for a long time and in various forms. 
Memory errors, also known as memory illusions or memory reconstructions, are 
now proven facts (Loftus, 1996; Deese, 1959; Roediger & McDermott, 1995) and 
state that our memory, as dependent as we all are of it, is not always accurate. 
A form of memory distortion, which was intensively studied, is misinformation 
effect, and some of the techniques used to explore this particular effect on 
memory were leading questions and suggestibility. Implications of memory 
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research are always meaningful, as long as everyday functioning depends on 
memory use. Remembering is a psychological mechanism with important practical 
implications in a number of fields - psychology, education, law, social sciences, 
public health, healthcare, to name a few (Ecker et al., 2022). In the legal system, 
more specifically in the eyewitness testimony area, which is based entirely on 
memory, the testimony could impact the decision of ʻguiltyʼ or ʻnot guiltyʼ of 
the accused or defendant, therefore impacts a person’s course of life.  

The misinformation effect refers to post-event information that alters 
the original memory of a specific event (Pickrell, Bernstein & Loftus, 2016). In 
the classical paradigm, participants first assist to an event, then they receive an 
incorrect information about the event they saw, through questions, photographs, 
suggestions etc, and afterwards they participate in a memory test regarding 
the event they initially saw. The effect is that the incorrect information is 
incorporated into the initial memory of the event (Loftus, 2005). In the original 
development of misinformation effect paradigm in a laboratory setting, the 
influence of the wording was used in post-event questions, which ultimately 
changed perception of the event and affected its original memory (Berkowitz & 
Loftus, 2018). After viewing videos or slides of an event, usually a car crash 
accident, participants asked in different wording about the event responded 
differently at specific questions regarding the initially presented slides or video 
(Loftus & Palmer, 1974). This technique is called leading questions (Loftus, 1996; 
Wells & Olson, 2003) and refers to questions asked by investigators, with 
content made of specific verbs, prepositions or specific words, which may lead 
to a desirable or leading witness’s answer (Loftus, 1996). Experiments on leading 
questions mainly address the relation between verbs or prepositions and 
participants answers. In Loftus & Palmer experiment (1974), participants 
view a car crash short movie, and estimated a higher speed if the question was 
addressed with the verb “Smashed”, than if the question was addressed with the 
verb “Hit”. The effect of verbal labels on directions of change in memory, when 
visual stimuli are presented, has gained proves in other scientific studies as well 
(Daniel, 1972; Santa & Ranken, 1972; Lindauer, 1970; Loftus, Miller & Burns, 
1978; Doyle & Lindquist, 2018; Huang & Awg, 2018). Therefore, wording can 
influence participants’ answers (Loftus, 1975). How questions are formed 
counts in a series of answers, with high implications in the legal system. For 
example, the wording of a question can be accountable in people’s answers 
through the use of prepositions (Loftus, 1974; Loftus & Zanni, 1975). In a research 
of Loftus and colleagues (1974, 1975), when participants were asked if they have 
seen ʻtheʼ broken headlight, in reverse with ʻaʼ broken headlight, the preposition 
ʻtheʼ increased by almost 50% the false assumption that a broken headlight 
existed. In fact, no broken headlight was presented in the scene, but the question 
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leads to a false assumption that there was, and consequently to a false answer 
(Loftus, 1975). The replication of how specific different words from a question can 
lead to a specific different answer was also investigated by numerous researchers 
(Harris, 1973; Dodd & Bradshaw, 1980), which raised awareness among legal 
and non-legal researchers and a challenge to find solutions to this ʻproblemʼ 
(Swan, Giulianni & Weber, 1982; Geiselman et al., 1986; Pahre, 1999). 

Suggestibility is also a technique used in misinformation effect research. 
Our memory becomes vulnerable and malleable at the influence of suggestions, 
and false or misinformed memories are stated from external suggestion (Nichols & 
Loftus, 2019). Misinformation paradigm contains three phases, and the second 
one implies suggestion or imagination of the incorrect information (Nichols & 
Loftus, 2019). Individual differences on suggestibility state that people who 
are prone to develop false memory from their past due to imagination or 
suggestibility, are also prone to present more false memories in a laboratory 
setting as well. The studies on repressed memories confirms this idea, for 
example women who recovered repressed memories had higher scores on 
false DRM memories in laboratory context (Clancy et al., 2000; Geraerts et al., 
2005; Geraerts et al., 2009; as cited in Nichols & Loftus, 2019). Divided attention 
is also a factor to consider in suggested false memories in misinformation 
paradigm, for instance participants who have divided attention at encoding 
(Lane, 2006; as cited in Nichols & Loftus, 2019) and also at retrieval (Zaragoza & 
Lane, 1998; as cited in Nichols & Loftus, 2019), are more likely to incorporate 
misleading suggestions into their memory (Nichols & Loftus, 2019). Moreover, 
suggestion is harder to correct than directly stated misinformation (Reynolds, 
2020). The latest studies presents suggestibility to be stronger in the case of 
false additive information than false contradictory information, older adults 
enabling fewer false contradictory misinformation than younger adults (Huff & 
Umanath, 2018). 

Misinformation effect is a very robust phenomenon, which has been 
demonstrated in numerous studies, on various ages – infants, children, adults 
and elderly- and animal samples -gorillas, pigeons (Harper & Gary, 2000; Poole & 
Lindsay, 2001; Rovee-Collier, Borza, Adler & Booler, 1993; Schwartz, Meissner, 
Hoffman, Evans & Frazier, 2004; Wylie et al., 2014; as cited in Berkowitz & 
Loftus, 2018). Furthermore, misinformation effect appears even in the case of 
people with highly superior autobiographical memory (HSAM) (Parker, Cahill & 
McGaugh, 2006; as cited in Berkowitz & Loftus, 2018). The HSAM individuals 
correctly remembers details from their past with 97% accuracy (LePort et al., 
2012, as cited in Berkowitz & Loftus, 2018). Nevertheless, they are not immune 
to misinformation effect, which also appears into their memories, as scientific 
experiments show (Patihis et al., 2013, as cited in Berkowitz & Loftus, 2018). 
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Authors explained this phenomenon as a memory-bias, memory impairment 
or memory reconstruction mechanism (Loftus, 2005). But how exactly does 
memory reconstruct reality? 

The explanations provided for the misinformation effect includes 
theoretical framework. Initial explanation is that the first encoded memory 
trace is altered or overwritten by the false information given after the initial 
encoding process (Loftus, 1975, 1979; Loftus et al., 1978, apud Ayers & Reder, 
1998). This assumption would imply that the first encoded trace disappears, 
and it’s replaced with the false memory trace. But what if participants remember 
both informations, the first true one and the second misinformed one? Then 
we could argue, as cognitive psychologists also argue, the debate between 
single-trace versus multiple-trace memory, with more scientific arguments 
and proves for the multiple-trace memory theory (Chandler, 1991; Chandler & 
Gargano, 1995; Windschitl, 1996, apud Ayers & Reder, 1998). Participants 
encode the first true information about the event, but also the second false 
information, therefore multiple traces of one single event are created. 
McCloskey & Zaragoza (1985) strongly debates the single-trace explanation by 
arguing that if participants rewrite the first memory trace, then it would 
disappear or be forgotten, and participants wouldn’t choose it at all. Their 
studies focused on a modified procedure, where participants had to choose in 
the recognition test between the first presented information and a new one. 
The false information was presented in the encoding phase, but wasn’t an option 
in the recognition test. If the false information had altered the first correct 
encoded trace, consequently the first trace would have disappeared and would 
have been replaced with the second, false information. As a result, participants 
wouldn’t have chosen the first trace, because of its replacement with the 
second trace stored in their memory. Results showed instead a major 
preference for the first, correct, information, both in control and the 
experimental, misinformed, group. Researchers strongly concluded that 
ʻmisleading information neither erases the original information, neither it 
renders it inaccessibleʼ (McCloskey & Zaragoza, 1985). Secondly, misinformation 
effect is further explained with the activation-memory trace framework, which 
stipulates that multiple-activation in memory of the first or second, created, 
information is possible, and memory bias is given by the activation of the 
second, false information. The misleading information is easier to activate, 
because it was the last one encoded and stored, so the participants could choose 
it faster than the first trace, less activated in memory. Other participants could 
activate stronger the first information, which could explain participant’s choice 
answers, who aren’t always for the misleading response (Ayers & Reder, 1998).  
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This framework is consisted with Kelly and Jacoby (1996) findings, regarding 
source activation theory, which stipulates that when the source of the activation 
in memory is confusing, this could result in memory errors (as cited in Pickrell 
et al., 2016). Other possible explanations of the misinformation effect are task 
demands or strategic effects (Pickrell et al., 2016). Moreover, situational factors- 
for example the time given between the original event and the misleading 
information and the time between the misleading information and test- and 
internal factors – different psychological states, the level of intelligence of the 
subjects, the level of sleep deprivation, or the level of being sober- are 
definitely variables which lead to moderation of the misinformation effect 
(Zhu et al., 2010; Frenda, Patihis, Loftus, Lewis & Fenn, 2014; Assefi & Garry, 
2003; as cited in Berkowitz & Loftus, 2018). 

In real life settings, misinformation effects can occur through 
conversations, stories, mass-media, and also through social media or other 
online instruments. Nowdays, the effect of misinformation on memory is present 
also in virtual reality. The Pandemic has created an unprecedent situation, the one 
in which every social activity was moved online, and where misinformation was 
also present. Social media use was positively associated with misinformations 
belief regarding Covid-19 Pandemic (Su, 2021). The effects on memory in online 
setting still remain to be scientifically explored, but one thing is for certain: 
the created infodemic (abundance of correct and incorrect information) had 
consequences on memory also, after exposure to online misinformation, for 
example it could have changed our memory about how we feel like with the 
mask on after reading an article that showed how effective the masks are in 
protecting us from the virus (Greenspan & Loftus, 2020).  

Research on misinformation effect in online context has just started to 
explore its consequences on memory. Sievwright and collaborators (2021) 
found misinformation effect in an online context, after participants have been 
exposed to a traumatic video online, and later were exposed to misinformed 
content regarding the traumatic video watched before. Their results demonstrate 
that misinformation effect appears also in online setting, in this particular case 
using exposure to traumatic video. 

Our present study focuses on the same idea of context dependence 
factor. The general objective is to assess false memories in online setting, 
using misinformation effect paradigm as a theoretical background design, with 
no interviewer and demand pressure. More specifically, the objective is to assess, 
in an online setting, the misinformation effect using the classicals techniques- 
leading questions technique (Loftus & Palmer, 1974) and the suggestibility 
technique (Loftus, 2005) – through online format. Therefore, the first specific 
objective is to assess false memories through leading questions in online setting, 
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and the second specific objective is to assess false misinformed memories 
through suggestibility in online setting. Our hypothesis is that false memories 
will also be present in online misinformed setting, for both techniques. 

 
 

Method 
 
Participants 
 
Participants were randomly divided in two groups. The total number 

of participants were N=201. For the first Group, N=102, the Mean age was 
Mage=23.19, SD=5.83, and for the second group, N=99, the Mean age was 
Mage=22.04, SD=6.56. They all signed the Informed Consent form, which was 
created according to the International Ethical Standards in research field. 
They were told that this is a research study and if they participate, they have 
the chance to gain 50 euros at the end of the study. When the collected data 
were finished, a participant was chosen, using the site random.org, to collect 
the promised reward. 

 
Instruments 
 
The study was done through online access, and was distributed via 

social networks, especially via students groups from Facebook. All participants 
had to access a Google link, where they have been presented with a video of a 
car crash, made after a replication of the initial car crash video from Loftus & 
Palmer (1974), and pictures of two random damaged cars. All the leading 
questions and the suggested descriptions were presented in the Google Link. 
Their answers were recorded in the same Google link. 

 
Procedure 
 
In the first section participants were briefly informed about the study, 

and they were asked to read and agree to the Informed Consent form. After 
their agreement, they were asked questions regarding their age and e-mail 
address. The next section in the Google link asked the participants to carefully 
watch a video. The video was a car crash replication video from the main car 
crash experiment (Loftus & Palmer, 1974), with a duration of 14 seconds. The 
video replicated a car crash in which a blue car ignored an intersection and 
collided with a gray car. The main road where the accident occurred in the video 
had also a Yield sign. Those 14 seconds show only the collision between the 
blue car and the gray car, with a Yield sign in the intersection, on the main road. 
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After watching the video, in a separate section, the participants were 
asked several questions. Group 1 of participants was asked ʻWhich is the 
approximated speed of the blue car when it SMASHED into the gray car?ʼ, and 
participants from Group 2 were asked ʻWhich is the approximated speed of 
the blue car when it HIT the gray car?ʼ. The separate sections in a Google form 
doesn’t allow the participant to go back and watch the video film again. The 
method of collecting the answers for the leading questions was a force-choice 
option. Both groups of participants were offered the option to choose from 
30km/h, 40km/h and 50 km/h. A second question for each group, in the same 
Google section, was ʻDid you see The Stop Sign in the video?ʼ, even though 
there wasn’t a Stop sign in the video, but a Yield sign. Both groups answered 
through a force-choice method, with YES or NO as options for this particular 
question. 

In the next phase, we have introduced a misinformed suggestion to 
asses for misinformation effect. Two Pictures of two blue crashed cars, that had 
no connection with the car crash from the previous video, were presented in a 
separate Google section. The first Picture, A, was composed of a slightly crashed 
blue car, with accident marks on the frontal side of the car. The second 
Picture, B, presented a seriously damaged crashed blue car, with visible marks 
in the same frontal side of the car. The two cars were different in brands, but 
for the second car the brand wasn’t visible because of the damages. Participants 
were asked to describe the pictures. A suggestive example was offered. Group 1 
received the following question: ʻPlease describe the next Pictures. For example 
“Picture 1 –smashing the blue car with the gray one” ʼ, and for Group 2 the 
same example, but the verb ʻsmashingʼ was replaced with the verb ʻhittingʼ. 
Participants had to describe each Picture through a short text.  

We had expected to find a slightly different misinformation effect 
between the two groups and the two pictures, for Group 1 to find a more 
pronounced effect in Picture B (where the car was more damaged, considering 
they received the suggestion containing the verb ʻsmashedʼ) and for Group 2 a 
higher misinformation effect in Picture A (where the car was slightly damaged, 
and they received the suggestion containing the verb ‘hittingʼ). 
 
 
Results 

 
Each section was analyzed independently, therefore the misinformation 

effect was analyzed separately for the leading questions and for the suggestibility 
technique, in online context. 
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Leading questions 
 
Results for the car crash experiment were analyzed using an independent 

t-test analysis. The independent variable consisted in the bias verbs (ʻSmashedʼ 
and ʻHitʼ), and the dependent variable was the speed chosen by the participants. 
Results showed no statistical differences for the speed between the two groups 
(p=.517, significant at p≤0. 05). Table 1 shows the speed means and standard 
deviations for both verbs. Fig.1 shows the graphic mean proportions for each 
of the three options of speed. The middle position, 40km/h,  had the most 
chosen answer in both groups, especially in the ʻSmashedʼ group. 
 
 

Table 1. Means and Standard Deviations of Chosen Speed for Each Group 

Verb M SD 
Smashed 40.58 7.28 
Hit 39.89 7.75 

M=Mean; SD= Standard Deviation. 
 

 
Fig. 1 – Mean proportions for each speed in both groups. 

 
 
Participants tend to choose the middle speed estimation, 40 km/h, not 

the highest -50 km/h- or the lowest -30 km/h- speed estimation, regardless of 
the verb used in the question.  



FALSE MEMORIES IN ONLINE MISINFORMATION EXPERIMENTAL CONTEXT 
 
 

 
13 

The Stop sign was seen by 0.09% of participants in the ʻSmashedʼ 
group and 0.07% of participants in the ʻHitʼ group. So the probability, P (Y), to 
answer Yes to the question ʻDid you see The Stop Sign when the cars 
smashed/hit each other?ʼ is .09 for the verb ʻSmashedʼ, and .07 for the verb 
ʻHitʼ. An independent Chi-Square test indicated no significant results between 
the two groups, Smashed and Hit, for the participants that answer with Yes 
and No to the questions ʻDid you see The Stop Sign in the car crash video?ʼ.  

 
 
Misinformation effect 
 
 

In this part of the experiment, we wanted to assess if a misinformed 
suggestion example will lead to a false response in describing the photos, or a 
misinformation effect, in online setting. Participants from each group described 
first Picture A, then Picture B. The design was 2 (picture A X picture B) X 2 
(group 1 X group 2). In order to have a quantitative analysis, responses were 
marked with 1 for false responses, 2 for neutral responses and 3 for correct 
responses. Means and standard deviations for responses are presented in 
Table 2. Fig 2 displays the chart representations of the responses. 
 
 

Table 2. Mean proportions of the answers for each Picture and each Group 
 

 Group 1 (ʻSmashedʼ as a verbʼ) Group 2 (ʻHit as a verbʼ)  

 Picture A Picture B Picture A Picture B Total Responses 

 M SD M SD M SD M SD M           SD 

False Responses .19 .40 .19 .40 .22 .42 .19 .40 .19        .01 

Neutral Responses .33 .47 .36 .48 .31 .47 .30 .46 .32        .02 

Correct Responses 
Total Average 

.47 

.33 
.50 
.14 

.44 

.33 
.50 
.13 

.46 

.33 
.50 
.12 

.50 

.33 
.50 
.15 

.46         .02 

.32         .13 

M= Mean; SD= Standard Deviation; in brackets: Standard Deviations 
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Fig. 2: Graphical representation of mean proportion of false, neutral and correct 
responses, for each Picture and Each Group. 

A repeated measures two way Anova indicated a non-significant 
difference between the within-subjects variable, Picture A and B, and for 
between-subjects factor, Group 1 and 2 (1- ʻSmashedʼ, 2- ʻHitʼ), as a result of 
suggestive examples.  

However, a One-way Anova resulted in a statistical significance effect 
between mean proportions of false, neutral and correct responses, F (2,9) = 
141.242, p=.000, significant at p≤0. 01. Post-Hoc Tukey test indicates 
significant mean differences between neutral and false responses (M= .13, 
SD= .01), correct and neutral responses (M= .14, SD= .02), and correct and 
false responses (M= .27, SD= .02), p= .000, significant at p≤0. 01.  

Results indicate no misinformation effect in leading questions through 
online setting/instruments. However, misinformation effect was present in 
the participants answers in describing the pictures, which in fact weren’t part 
of the car crashed they watched before. The hypothesis that a higher effect 
will appear in Picture B for Group 1 and Picture A for Group 2 wasn’t 
confirmed. 

In conclusion, the results suggests than when given a certain 
suggestive example for a specific description, that suggestion, often false, 
becomes incorporated in people’s responses, even in online context.  
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Discussions 
 
Results indicate that in virtual or online setting, no influence of the 

verb on speed estimation exists. There is also no influence of the preposition 
‘the’ on false memory of a Stop sign. In conclusion, in an online setting, a 
leading question could, indeed, not produce a leading effect. A possible 
explanation for the lack of any significant differences could also be the given 
estimated speed choices, 30-40-50km/h, which were too close in values and 
resulted in a median value of 40km/h. Maybe in the case of longer estimated 
speed distance value (for example 30-60-80 km/h), results would have been 
different. In the original study of Loftus & Palmer (1974), which took place in 
laboratory setting, open-ended responses of the participants were used, 
allowing the participants to estimate the speed, therefore the group for 
‘Smashed’ verb has estimated a higher speed (40.8mph) than the participants 
in the ‘Hit, Collied, Bumped, Contacted’ verb group (31.8mph). 

An online setting requires the absence of an interviewer, the absence 
of a spoken demand to answer the question. For our experiment, no spoken 
verbal label was addressed, participants read the verbal label (cars ‘smashed’, 
cars ‘hit’) and estimated the speed based on the memory of the collision, 
which they saw in the video. Another possible explanations for a lack of 
significant results could be the simplified procedure used in online setting, 
versus the slides presentation, more detailed procedure, used in normal 
setting (Loftus & Palmer, 1974; Loftus, 1975). 

A verbal label directs attention of subjects and can produce changes in 
memory (Daniel, 1972), but for significant changes there is also a need of 
suitable sets of alternative labels or forms, and a delay time between the 
encoding and the memory test (Daniel, 1972; Santa & Ranken, 1972). Loftus 
and Palmer’s experiment (1974) presents sets of alternative verbal labels, 
four types of verbs –smashed, collided, bumped, hit, contacted- which all 
participants were exposed to. The lack of spoken verbal label, the lack of sets 
of alternative forms of verbal label and the lack of time delay could be possible 
explanations for insignificant differences in online verb-speed estimation. 
Therefore, the change of independent variables opens the possibility to find 
significant misinformation effect in online context as well. 

Another possible explanation could be that all participants responded 
through a force-choice test. If a free answer test were to be given instead, 
would that change the results? The difference between force-choice and free 
test in scientific literature is that force-choice test can lead to more correct 
responses (Macmillan & Creelman, 2004).  
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The demand characteristics of the experimental situation is another 
suitable explanation for the present results. In the present context, 
participants were in front of a virtual reality, with no spoken demand, reading 
by themselves all the instructions and answering as a result of reading 
instructions. In previous leading questions’s experiments (Loftus & Palmer, 
1974; Loftus, 1975; Loftus, Miller & Burns, 1978), participants were read 
aloud the instructions by an experimenter, and asked to answer the questions 
by an experimenter as well, therefore the influence of a social actor had been 
noticed. In online setting, there is no social need to confirm the interviewer 
beliefs, in order to obtain a social reward, because there is no interviewer. 
Also, in virtual setting no ‘relatively high-speed answer’ is required or 
indirectly perceived as required, for the purpose of being seen as a ʻperceptive 
observerʼ by the interviewer, because there is no interviewer. Those demand 
explanations were observed by Loftus & Loftus (1980) as well. The present 
experiment, with online experimental characteristics, excludes demand 
characteristics as perceived social pressure, which could also be a possible 
cause for the lack of any found influnce of verbs on speed estimation. 

Results also indicate that misinformation effect is possible in online 
setting as well, even though there is no interviewer and no demand pressure. 
The suggestive examples, primed with verbs ʻSmashedʼ and ʻHitʼ, mislead the 
participants to falsely describe Pictures A and B as beeing part of the online 
car crash previously presented. The Pictures had no real connection with the 
car crash presented in the video, but participants were mislead to think that 
they are connected through the suggested example used by the experimenter. 
The verbs, ʻSmashedʼ and ʻHitʼ, also appeared in their responses. Results 
indicated, however, no significant difference between misinformation effect of 
the interaction of groups and pictures, which can be interpreted that the wording 
didn’t had a significant impact on participants false memory, and this is 
consistent with the no effect of wording found in section 1 -leading questions- 
of the present study. However, the tendency was for the misinformation effect 
to be higher in the pictures which better described the priming verb, Picture B 
for Group 1 (ʻSmashedʼ verb) and Picture A for Group 2 (ʻHitʼ verb). Therefore, 
more research is need it to investigate the influence of wording in online 
setting for the misinformation effect. 

Our study’s results indicate misinformation effect in online setting 
throughout suggestive examples, and is concordant with multiple-trace theory 
(Nadel & Moscovitch, 1997), activation-based framework (Ayers & Reder, 
1998) and source-monitoring framework (Kelly & Jacoby, 1996). The first 
trace, car crash video, activated through priming verbs (ʻSmashedʼ and ʻHitʼ), is 
incorporated in participants free answers, as well as the second trace, the false 
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suggested example that ʻPictures represents the cars from previous videoʼ. 
Both traces are activated in the example given by the experimenter, ʻthe blue 
car smashed/hit the gray carʼ. Some participants falsely choose freely to express 
in pictures’ description both traces, some of the participants expresses only one 
trace or some participants none. The majority of their answers are correct, or 
neutral, but between false and correct or neutral response there is a 
statistically significant differences, which means that false suggestive example 
were indeed incorporated in subjects answers, but still the majority of them 
did not falsely remembered the suggestive examples. A possible explanation is 
that maybe both traces are encoded and stored in memory, both traces were 
activated through the suggestive example, and confusion of activated sources 
(the pictures or the video primed with suggestive example) leads to memory 
errors. Nevertheless, the proportion of participants that gave the false responses 
is the smallest from the sample, and this is an aspect that is important to take 
into consideration when interpreting results in misinformation effect, because 
misinformation effect, although present, occurs in the smallest proportion 
from the sample.  

Limits of the present study concern the lack of a control group. Groups 
were formed according to verbs, ʻsmashedʼ and ʻhitʼ, in order to asses false 
memories effect as a consequence of leading questions and suggestibility in 
misinformation paradigm. The present research focus on evaluating leading 
questions, and misinformation effect in an online setting, with no interviewer 
present and no verbal demand. Results clearly show the presence of 
misinformation effect, but the lack of distorted responses on leading questions. 

Misinformation effect in online context gained attention and was also 
observed in other studies as well. Our results are consistent with results found 
in Del Vicario et al (2016), Nguyen et al (2012), Nguyen et al (2013), Shao et al 
(2018), Siewright et al. (2021), to name a few. Online media and social media, 
through rumor spreading, can create misleading information and divert any 
news in misleading information (Greenspan & Loftus, 2020). Some authors 
stipulate that homogeneity and polarization are the main determinants in 
predicting cascade’s size in a misinformation effect (Del Vicario et al., 2016). 

The impact of misinformation effect can be observed in real life 
context. As a practical implication, The Innocence Project, for example, estimated 
around 60% of false eyewitness identifications. The consequence was around 
60% of erronated convictions (Innocence Project, 2021, as cited in Stoll, 
2021). However, misleading informations are around us nowadays frequently, 
the internet and social media has become an exponential challenge because 
the increase in misinformation is higher and the audience is particularly 
targeted (Ecker et al., 2022). Therefore, misinformation effect has great 
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impact and implications, not only in the legal field, but also in everyday social 
interaction, that can result in everyday eronated decisions or poor 
communication. If a perception is formed through a false assumption, for 
example, which was created by a misleading information, the misinformation 
effect has great impact on that specific perception, which could lead to a 
specific eronated decision or to a spread of the misinformation effect.  People’s 
attention when sharing information is not focused on accuracy, which is the 
main reason of sharing misinformation (Pennycook et al., 2021). Moreover, 
misinformation effect is very persistent, especially if it’s communicated 
implicitly (Reynolds, 2020).  
 
 
Conclusions and future research directions 

 
Implications of memory errors assessment for online communication 

address the role and impact of highly used online and media tools for learning 
purposes or for simple communication use. Nowdays, online setting has 
proved highly usefull in large domains, including in therapeutical interventions. 
Therefore, it is important to explore and know the effects or the implications 
for memory when working with online methods. 

In conclusion, can we stipulate that online leading questions are, in 
fact, not misleading? More research is required in this type of experimental 
context, with the same variables involved, and maybe the same procedure. 
Future research could also investigate the effect of changing procedures in 
online leading questions experiments.  

Implicit memory for altered memory events is a genuine fact to 
consider in further research as well, through online tools, because it raises 
doubts about unintentional altered effects of human memory. Source-monitoring 
framework displays source memory as an attribution, which consists of both 
conscious and unconscious processes (Zaragoza, Belli & Payment, 2007). 
Cognitive unconscious, defined as a failure of introspection (Opre, 2012), can 
and does confound memory sources, or activate memory traces.  

Future research could also explore the adaptive role of implicit 
memory distortions, and the mechanism underlying misinformation effect and 
implicit memory distortions in online setting. Moreover, how misinformation 
contributes in the decision-making process could also be a line of future 
research, given that scientific quest on decisions implies emotional, cognitive, 
contextual and hormonal approach (Heilman, 2006). Memory distortions can 
also be investigated in further reasearch of short-term memory effect or 
metamemory effects (Visu-Petra, Cheie & Benga, 2008) or in assesing the 
effects of perceived well-beeing in school (Opre, Pintea, Opre & Bertea, 2018). 
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Future reasearch could also investigate the role of implicit memory 
distortions in information-processing mechanism (David, Miclea & Opre, 
2004). However, implicit memory distortions could also have a possible cause 
or effect in expressing implicit emotional traits and behaviours (Jurchis, 
Costea, Dienes, Miclea & Opre, 2018), and in evaluating the perceived effect of 
cognitive-behvioral therapies (Jurchis & Opre, 2016; 2018; Jurchis, 2018), 
which are using online methods. Assesing the distinction between implicit and 
explicit memory distortions, in virtual reality or online learning, could also be 
a future line of reasearch (Voinescu & David, 2019). 
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