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Abstract: The paper presents a study that aimed to examine the reliability of episodic memory by
varying the retention time from the moment of initial observation of two incidents to the moment
of communicating what was actually remembered. Ninety (90) students aged 21-26 from the Uni-
versity of Criminal Investigation and Police Studies participated in the research (50 males and 40
females). The interval of retention presented an independent variable on four levels: immediately
after watching a recording, after 1 month, after 3 months and after 6 months. The accuracy of
recall, or remembering one aspect of the incident (characteristics of the event, characteristics of
the perpetrators and characteristics of the victim) was a dependent variable. Results suggest that
memory accuracy declines dramatically after a month, but also after three and six months, when
the downward trend in memory accuracy is less pronounced. Regarding the degree of confidence
in memory accuracy, the pattern of results is practically identical to that of memory accuracy. As
a whole, the results indicate that the retention interval strongly affects both accuracy and certainty
in memory accuracy, regardless of the type of crime and the characteristics being evaluated.
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INTRODUCTION

During the first half of the 20™ century studies on human memory were mainly based on
memorising meaningless syllables, based on the work of Ebbinghaus. Things gradually
began to change from the end of the 1960s when a larger number of researchers emerged
engaged in the study of perception and memory. Interest in this theme continued in the
1970s, especially thanks to the work of American psychologist Elizabeth Loftus. Research
carried out by Loftus and other researchers, especially psychologists (Blackwell-Young,
2008; Koriat et al., 2000; Loftus, 2003), raised greater awareness of the importance of
wrong or inaccurate/incorrect memories and the potential consequences, especially in the
context of testimony (Shapira & Pansky, 2019). What Loftus especially indicated was that
starting from a wrong premise by which the eyewitness “recalled” from memory some-
thing which they had actually seen, in essence the eyewitness remembers a reconstructed
performance, that is, their own reconstruction of the event, which can often be accompa-
nied by certain errors (Loftus, 1975). “Project Innocence”, undertaken in the USA in the
mid-1990s, testified to eyewitnesses being unreliable sources of information regarding a
criminal incident (Garrett, 2011). In many cases, the project showed (thanks to DNA test-
ing) that many people had been wrongly convicted on the basis of honest, but mistaken
testimony (Innocence project, 2018; Scheck et al., 2000).

In numerous psychology studies (Howitt, 2009), several significant conclusions were reached
supporting the issue that memory is not perfect and does not function like a video recording.
Firstly, the eyewitness of a criminal incident can only focus on its individual parts. Secondly,
an eyewitness does not succeed in remembering the whole incident. Finally, in trying to re-
member information about a criminal incident, eyewitnesses cannot remember everything,
so they may “add” some information that corresponds to their expectations.

In criminal law and criminology theory there is increasing debate about the importance
of eyewitness testimony and the assessment of their truthfulness. Each person has differ-
ent biological, physiological, and psychological characteristics, whereby one should bear
in mind so-called individual differences in sense organs, as well as the subjectivity of each
statement resulting from perceptual preparedness, or abilities of observation and expres-
sion (Bai¢ & Deljki¢, 2019; Ivanovi¢ & Bai¢, 2019). A witness statement can be accurate or
inaccurate, both in total and in its individual segments. An inaccurate witness statement is
sometimes the consequence of a deliberate lie about the target event (Vrij et al., 2017), while
a wrong/mistaken statement can be the result of wrong perception, poor memory, or of a
number of factors (Gustafsson et al., 2019), such as factors relating to the criminal incident
itself (Bornstein et al., 2012), factors connected with the eyewitness (Deffenbacher et al.,
2004; Pozzulo & Warren, 2003; Wise & Safer, 2004) and factors that come to light after a
criminal incident (Morgan et al., 2013; Shapira & Pansky, 2019). Alongside many variables
which influence the accuracy of an eyewitness statement (Blackwell-Young, 2008), eyewit-
nesses’ memory depends to a large degree on the conditions in which their interview is car-
ried out, the way in which they are interviewed, the way in which questions are formulated,
the type and order in which questions are asked, but also from how much time has passed
from the moment when the event was observed to the moment when the witness testified
in the police or the prosecutor’ office (Evans & Fisher, 2011). Research shows that it is most
optimal for the witness to be examined as soon as possible, and no later than four months
from the moment the criminal event is observed (Penrod & Cutler, 1995; Shepard, 1983).
This is also important in the context of witness recognition of perpetrators, as the results of
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some studies suggest that over time the accuracy of identification decreases and the num-
ber of misidentifications increases (Penrod & Cutler, 1995; Kratka & Penrod, 1985; Malpass
& Devine, 1981). Thus, the results of the mentioned research suggest that the quality of
memory or the quality of information obtained can be significantly affected by the passage
of time from the event to the testimony (retention interval).

Given that the objectivity of testimony remains one of the key issues of proof in criminal
proceedings, it is an indisputable fact that research dealing with problematic testimony
should be conducted (Wells et al., 2006; Wixted et al., 2018), especially due to the fact that
the prosecution and the police, in the absence of evidence, rely heavily on witnesses to
establish the facts of the crime. This study examines the effects of several variables such as
period of retention, memory accuracy, and confidence in memory accuracy.

Aims of the Study

The main objective of this research was to examine the reliability of episodic memory by
varying the period of retention from the moment of initial observation of the event-in-
cident to the moment of communicating what was actually observed and remembered.
Based on the results of previous research (Pansky, 2012; Pansky et al., 2011; Pansky &
Nemets, 2012; Shapira & Pansky, 2019), it can be expected that the number of details that
respondents remember about the perceived event will decline over time, more precisely
that the memory will decrease by varying the period of retention from the moment of ini-
tial observation of the event-incident, to the moment of communicating what was actually
observed and remembered.

The secondary aim of this research relates to examining certainty in the precision of mem-
ory over time, as well as correlations between the precision of memory and certainty in the
precision of memory, with regard to observed events. We viewed the precision of certainty
in memory reliability as agreement between the certainty and accuracy of respondents’
answers (Sarwar et al., 2014). Although research on the degree of certainty in memory ac-
curacy have been divided (Shapira & Pansky, 2019), respondents can be expected to show
a lower degree of certainty. Some studies show a consistent association between assessing
confidence in one’s own memory and the accuracy of memory (Odinot & Wolters, 2006;
Wixted & Wells, 2017). However, other research reports less self-confidence especially
when it comes to detailed and descriptive information, which relates to descriptions of
persons and objects (Ibabe & Sporer, 2004; Sarwar et al., 2014).

METHOD
Sample and Procedure

The sample comprised 90 students (50 males and 40 females) from the third year of the
University of Criminalistic Investigation and Police Studies in Belgrade. The respondents
completed a questionnaire to earn additional credits in courses of Criminal Psychology
and Tactic of providing statements. All respondents had normal vision or vision corrected
to normal. The age of the respondents ranged from 21 to 26 years (MOD = 23). The re-
quired sample size was determined in G*Power 3 (Faul et al., 2007). The research design
used in this study identified significant differences that have a great effect (1’ = .14; Co-
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hen, 1988) with 80% statistical power for a = .05 and required 71 subjects. The use of the
student sample, as well as the sample size, is consistent with the size and structure of other
research samples within the research area of interest using a similar research design (e.g.,
Gustafsson et al., 2019; Lindholm et al., 2018; Sarwar et al., 2014; Shapira & Pansky, 2019).

The main effect of gender was not statistically significant in the case of event characteris-
tics (A =.94, F [86/2] = 1.21, p > .05, t']zp =.041), executors (A = .95, F [86/2] = 1.18, p > .05,
n? =.038) and victims (A = .93, F [86/2] = 2.02, p > .05, ﬁzp =.056). Also, the interaction
of repeated measurements and gender was not statistically significant in the case of event
characteristics (A = .96, F [86/3] = 1.16, p > .05, ﬁzp =.039), executors (A = .96, F [86/3] =
1.16,p > .05, ﬁzp =.039) and victims (A = .92, F [86/3] = 2.34, p > .05, ﬁzp =.076), resulting
in gender not being included in further analysis.

The data was collected at the University of Criminal Investigation and Police Studies in
Belgrade in 2019, over a period of six months. Before participating in the survey, respond-
ents were informed that they would watch two audio-visual recordings showing offenders
involved in a fight and in a robbery, after which they would answer some questions relat-
ing to their memory of these incidents. The survey was anonymous and voluntary, with
all respondents signing informed consent before participating in the survey. The data was
collected at four time points: immediately after watching the audio-visual recording (T1),
after one month (T2), after three months (T3) and after six months (T4). Respondents
viewed the audio-visual recording only once, before the first measurement.

Stimuli

The stimuli were two video-audio recordings of the criminal offence of Participating in a
Fight (Article 123) and the criminal offence of Robbery (Article 206; Criminal Code of the
Republic of Serbia). In the case of the first crime, which occurred on the street, three male of-
fenders and one male victim were involved. All three minors kicked the victim with the use of
physical force. In the case of the second offence, two adult male perpetrators and one female
victim were involved in a robbery which took place at the gas station. The first audio-video
was 36 seconds long and the second was 134 seconds long. Respondents viewed video-audio
recordings via a projector, ensuring adequate image and sound quality and intensity so that
these factors would not affect the subjects’ understanding of the stimulus material. Respond-
ents watched the mentioned video-audio recordings for the first time during the research.

Instruments and Response Coding

The response protocol created for this research was an instrument used for data collected
on the accuracy of memory, and certainty in the accuracy of respondents’ memories of the
two incidents. The protocol included a total of 16 questions with different answer formats,
such as open-ended questions and convergent questions with one correct answer, to ena-
ble the respondent to give answers according to his or her own memory, taking care not to
suggest answers in any way. The protocol consisted of four parts: The first part dealt with
the main characteristic of the incident and covered 7 questions (e.g. “How many people
were on the recording?”); the second part concerned the characteristics of the perpetra-
tors (one description for each perpetrator) and covered 4 questions (e.g., “What was the
[physical] constitution [makeup] of the perpetrator?”); the third part concerned the char-
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acteristics of the victim and included 4 questions (e.g., “What was the [physical] constitu-
tion [makeup] of the victim?”). Participants’ responses to those three parts of the protocol
were coded as accurate memory, partially accurate memory, and non-accurate memory.
The last, fourth part of the protocol covered one question about the degree of certainty
in the respondent’s memory accuracy for the whole incident. The degree of certainty in
memory accuracy had a five-step Likert-type response format (1 — completely unsure; 2 -
not sure; 3 — undecided; 4 - I'm sure; 5 - completely sure). In choosing the questions, their
practical aspects were taken into account, more precisely, questions were asked that would
be asked to witnesses in real circumstances of testimony. In the case of the characteristics
of the perpetrators and the characteristics of the victim, questions are asked that the wit-
nesses are usually asked in real conditions when the perpetrator of the crime is unknown.

Respondents answered the questions in the protocol and evaluated all the characteristics of
both incidents separately, which lasted from 15 to 20 minutes for each incident. Respond-
ents were asked to answer the questions as accurately as possible, and if they did not know
the answer to the question, they were instructed to respond with “I do not know”. Protocol
scoring was conducted by one criminal psychology expert, in line with the pre-prepared
scoring form. To check the validity of the first-coder response coding, the second coder
scored the responses of 10% of randomly selected respondents. Cohen’s kappa coefficient
value was .86, which indicated a high degree of agreement between the coders.

Research Design and Data Analysis

This research applies a one-factorial design for the repeated measure. In all main analyses,
the independent variable is the retention interval/delay, with four levels - T1 to T4. The
dependent variable in all analyses that apply one-factorial design is confidence in memory
accuracy. Dependent variable varies across different analyses, and they are described in
more detail before any sections which contain results. In general, the dependent variable
was the accuracy of recall, whereas the victim, perpetrator, and scene were three different
characteristics for which accuracy of recall was assessed. The main analysis was conducted
by applying a one-way analysis of variance for repeated measures (one-way RM ANOVA).

Additional analyses were performed by using nonparametric alternatives for RM ANO-
VA - Friedman ANOVA, descriptive statistics and correlation analysis. All analyses were
conducted in the SPSS program (Version 25.0).

RESULTS
Memory Accuracy for Individual Incidents

Descriptive statistical parameters and correlation coefficients for memory accuracy are pre-
sented in Table 1. Skewness and kurtosis values were within the recommended + 2 range for
most continuous measures (George & Mallery, 2010). Deviations from the normal distribution
are present for event characteristics (T1 and T2), second (T3 and T4) and third (T4) perpetra-
tors of the event in the first incident, as well as event characteristics (T1, T2, and T4), the first
perpetrator (T3), and the victim (T1 and T2) in the case of the second incident. Deviations of
individual measures from the normal distribution were expected due to the higher degree of
memory accuracy in the first measurements and the lower degree of memory accuracy in the
later measurements, which are universal characteristics of memory (Wixted et al., 2018).
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Table 1. Descriptive Statistics and Correlations between
Different Measurements within the Same Characteristics

Incident Characteristics Measure Min Max M  SD Sk Ku T1 T2 T3

T1 1.50 6.00 5.58 0.65 -4.67 26.26
T2 1.50 6.00 519 0.79 -1.82 5.15 -.007

Event
T3  3.00 6.00 488 0.85 -0.68 -0.78 .251" .475"
T4 300 600 505 074 -091 0.01 .085 .498" .570"
TI 150 4.00 3.08 0.59 -0.71 -0.05
First T2 100 4.00 260 0.66 -0.07 -0.66 .360"
& perpetrator T3 000 4.00 247 0.65 -0.37 1.02 .341" .623"
& T4 100 3.50 252 0.60 -0.09 -0.81 .288" .301" .360"
< TI 150 4.00 271 053 007 -0.57
go Second T2 100 3.50 224 055 025 024 .163
‘g perpetrator T3 0.00 3.00 2.12 064 -1.49 345 .180 .449"
B T4 000 350 2.16 0.54 -1.08 476 .128 239" 450"
‘§ TL 000 4.00 243 0.64 -0.35 243
™ Third T2  0.00 3.50 2.15 0.69 -0.78 1.84 .062
Perpetrator T3 000 3.50 2.04 0.77 -0.78 1.68 .021 .395"
T4 000 3.50 2.09 0.54 -0.62 503 .301" .028 277"
TI 000 4.00 291 0.73 -0.59 1.80
Victim T2 000 4.00 244 0.69 -044 0.76 257
T3 000 4.00 241 0.66 -0.61 1.02 .317° .374"
T4 000 3.50 224 0.57 -020 210 .149 249" 511"
TI 200 600 533 057 -2.64 12.92
T2 200 600 509 061 -1.63 651 .090
Event T3 200 600 491 0.77 -121 153 .118 .379"
T4 000 600 478 1.04 -2.07 586 .139 .385" 672"
TI 100 400 321 0.65 -074 0.71
First T2 100 4.00 279 0.64 -0.51 0.32 214
> perpetrator T3 000 4.00 276 0.67 -0.83 224 .252° .505"
2 T4 000 400 270 0.82 -1.04 1.57 264 .358" .570"
é TI 150 4.00 292 0.69 0.11 -0.99
Second T2  0.00 4.00 255 074 -072 1.17 .106
perpetrator T3 000 4.00 238 0.80 -0.87 1.13 .263 .617"
T4 000 400 235 0.82 -0.84 0.69 .385" .378" .528"
TLI 000 4.00 259 0.63 -1.00 2.75
. T2  0.00 4.00 259 0.73 -1.38 3.70 .355"
Victim

T3 0.00 4.00 2.53 0.89 -0.78 0.79 .398" .645"
T4 0.00 4.00 2.29 1.07 -0.75 -0.44 .345" 470" .547"

Note. T1 - first measurement, T2 - second measurement, T3 - third measurement, T4 - fourth measurement,
Min - minimum value, Max - maximum value, M - arithmetic mean, SD - standard deviation, SK - skewness,
Ku - kurtosis, * p < .01, ** p <.001.

NBP. Nauka, bezbednost, policija




NBP 2021, Vol. 26, Issue 3, pp. 7-24

In general, the correlations between the first measurement and the remaining measure-
ments were consistently lower than the correlations between T2, T3, and T4. The highest
correlations were present between T2 and T3 as well as between T3 and T4. Correlations
between the first and last measurements were of the lowest intensity and are not statistica-
lly significant in half of the cases.

To examine the effect of delay on memory accuracy, a series of analyses of variance for
repeated measurements (ANOVA RM) were conducted. In each analysis, the independent
variable was the factor of the delay which had four levels (T1 to T4), while the dependent
variable (one in each analysis) was the accuracy of the recall for event, perpetrator and
victim characteristics, separately for incident 1 and incident 2.

The main effects for each analysis are shown in Table 2. The obtained results indicate that
the effects of repeated measurements were significant for all three types of characteristics in
both incidents. In other words, the effect of delay on memory accuracy leads to statistically
significant changes in the accuracy of memory, regardless of whether it is the characteristics
of the event, the perpetrator or the victim for both incidents. To examine the magnitude of
the retention accuracy, change due to retention, a partial eta squared ()’ ) was also compu-
ted. Concerning Cohen’s (1988) criteria for effect size, where .01 indicates small effect, .06
medium and over .14 large effect, all effects obtained can be characterized as large, except
for the effect of victim characteristics in the second incident, which is moderate.

Table 2. The Main Effects of the Accuracy of Memory
for Three Characteristics for Both Incidents Separately

Incident Characteristics A F DF p r']zp
Event .625 17.41 3,87 .000 375

o First perpetrator 520 26.82 3,87 .000 480
fﬁ;tlg;%?tmg Second perpetrator 571 2178 3,87  .000  .429
Third perpetrator 792 760 3,87  .000 .208

Victim .618 1790 3,87 .000 .382

Event .784 798 3,87 .000 216

Robbery First perpetrator 708  11.98 3,87 .000 292
Second perpetrator .651 1554 3,87 .000 .349

Victim 904 3.07 3,87 .032 .096

Note. \ - value of the lambda coeflicient, F - value of the F quotient, DF - number of degrees of freedom,
p - p-value, i’ - partial eta squared.

The differences between the pairs of individual measurements are presented in Table 3.
For the first incident (participation in a fight), the respondents recall more accurately all
characteristics in T1 in contrast to T2, T3 and T4. Respondents remember event characte-
ristics in T4 more accurately than in T3, while victim characteristics have a greater degree
of accuracy in T2 compared to T3 and T4. Concerning the second (robbery) incident, the
differences were most pronounced in the victim’s characteristics, with memories being
more accurate in T1 concerning all three remaining measurement points, which do not
differ significantly between themselves. With regard to event characteristics for the second
perpetrator, all measurements differ in expected direction, i. e. memory declines with gre-
ater retention, while there was no significant difference between T3 and T4. In the case of
the first perpetrator, the accuracy of memory is significantly higher in T1 compared to all
the remaining intervals, which statistically do not differ significantly among themselves. A
graphical representation of the results is presented in Figure 1. Given the deviations of in-
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dividual measurements from the normal distribution (Table 1), the results of the ANOVA
RM were further verified by applying Friedman’s ANOVA. This analysis is a non-parame-
tric replacement for the ANOVA RM and is not sensitive to data distribution. The results
indicated an identical pattern of results, except for the case of victim characteristics in the
second incident, which were not significantly different across measurements. Given the
high degree of congruence of results obtained from these two analyses, the results obtai-
ned using the ANOVA RM were retained and interpreted as valid.

Table 3. Post-hoc Test for the Accuracy of Memory
for Three Characteristics for Both Incidents Separately

Characteristics Participating in a fight Robbery
ASy P ASy P
T1 T2 395 .000 .246 .004
T1 T3 .700 .000 421 .000
T1 T4 .529 .000 .556 .000
Event
T2 T3 .305 .001 176 .036
T2 T4 134 .104 311 .003
T3 T4 -.171 .032 .135 .101
T1 T2 483 .000 424 .000
T1 T3 .616 .000 .450 .000
. T1 T4 .561 .000 511 .000
First perpetrator
T2 T3 133 .029 .026 .701
T2 T4 .078 322 .088 324
T3 T4 -.055 463 .061 411
T1 T2 461 .000 374 .000
T1 T3 .586 .000 .537 .000
T1 T4 .546 .000 .568 .000
Second perpetrator
T2 T3 125 .065 .164 .024
T2 T4 .085 234 .194 .038
T3 T4 -.040 .552 .031 713
T1 T2 276 .005
T1 T3 .393 .000
Third perpetrator T 342 000
T2 T3 117 172
T2 T4 .066 468
T3 T4 -.051 .551
T1 T2 464 .000 .005 953
T1 T3 495 .000 .060 .507
. T1 T4 .663 .000 301 .007
Victim
T2 T3 .031 .696 .056 451
T2 T4 .199 017 296 .005
T3 T4 .168 011 241 .018

Note. T1 - first measurement, T2 - second measurement, T3 - third measurement, T4 - fourth measure-
ment, AS | - differences between means.
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Note. Higher scores on the y-axis indicate higher memory accuracy for different domains of events.

Figure 1. Differences in Arithmetic Means between Different Characteristics
of Both Incidents in Different Time Points

Memory Accuracy for Both Incidents

In order to examine the effect of delay on memory accuracy, regardless of the type of
crime shown in the video-audio recordings, ANOVA RMs were further conducted on
the merged data for both incidents, but also on the merged data for the same type of cha-
racteristics (e.g. all characteristics of all perpetrators in both incidents). The main effects
indicate that retention affects the accuracy of memory in the case of each characteristic:
events (A = .63, F [87/3] = 17.32, p < .001, r']zp = .374), perpetrators (A = .42, F [87/3] =
40.35, p <.001, 1> =.582), and victims (A = .69, F [87/3] = 12.84, p <.001, }* =.307).

2 2
P P
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The results of the post-hoc tests are shown in Table 4. When it comes to event and per-
petrator characteristics, the differences are not significant only between T3 and T4, with
significant differences between all remaining pairs of measurements being in the expe-
cted direction; longer retention time was followed by a lower degree of accuracy of me-
mory. When it comes to the characteristics of the victim, the differences are not significant
between T2 and T3 only, with significant differences between all remaining pairs of mea-
surements in the expected direction (Figure 2).

Table 4. Post-hoc Test for the Accuracy of Memory
for Three Characteristics for Both Incidents

Characteristics Event Perpetrators Victim

Measure time point AS_ . p AS_ . p AS . p
T1 T2 320 .000 403 .000 234 .001
T1 T3 .561 .000 516 .000 278 .000
T1 T4 542 .000 .506 .000 482 .000
T2 T3 .240 .001 113 .017 .043 450
T2 T4 222 .005 102 .086 .248 .001
T3 T4 -.018 754 -.011 .826 204 .002

Note. T1 - first measurement, T2 - second measurement, T3 - third measurement, T4 - fourth measure-
ment, AS | - differences between means.

6.00

5.50
5.00 \-—
4.50

—8— Event

4.00 Perpetrator

3.50 —o— Victim

Aritmetic means

3.00

2.00

T1 T2 T3 T4

Note. Higher scores on the y-axis indicate higher memory accuracy for different domains of events.

Figure 2. Differences in Arithmetic Means between Different Characteristics
for Both Incidents in Different Time Points
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Confidence in Memory Accuracy for Individual Incidents

Descriptive statistics and correlation coefficients for the estimated confidence in memory
accuracy for each incident separately are presented in Table 5. Skewness and kurtosis va-
lues were within the acceptable range (+ 2) for all measurements in both incidents. The
correlations of confidence in memory accuracy for each incident separately were all sta-
tistically significant, positive, and of moderate intensity. It is noticeable that the correla-
tions between T2, T3, and T4 are consistently higher than the correlation of T1 with the
remaining measurement intervals.

Table 5. Descriptive Statistics and Correlations between Different Measurements
for Confidence in Memory Accuracy for Each Incident Separately

Incident Measure M Min Max SD Sk Ku T1 T2 T3
T1 3.29 1.00 4.00 0.83 -.719 -.794

Participating T2 254 100 500 089 648 -375 316"

in a fight T3 241 100 4.00 091 516 -560 371" .501"
T4 225 100 400 091 .696 -193 237 419" 494"
TI 354 100 500 087 -1.088 .614
T2 273 100 400 091 .10l -1.080 .384"

Robbery
T3 249 1.00 4.00 0.93 .406 -817  .3367 559"

T4 240 1.00 5.00 0.99 .510 -514 371" 558" 459"

Note. T1 - first measurement, T2 - second measurement, T3 - third measurement, T4 - fourth measurement,
Min - minimum value, Max - maximum value, M - arithmetic mean, SD - standard deviation, Sk - skewness,
Ku - kurtosis, * p < .01, ** p <.001.

To examine differences in the degree of confidence in memory accuracy as a function of
time-flow for each incident separately, two analyses of variance for repeated measure-
ments were applied. When it comes to the first incident, the main effect was significant (A
=.47,F (83/3) =30.97, p <.001, 12p = .528), indicating that certainty in memory accuracy
changes significantly over time, and the effect of these differences were large. When it
comes to individual measurements, differences were not present only in the case of com-
parisons of T2 and T3 (AS_ . = .105, p = .259). Significant differences were present in the
comparison of all remaining pairs of measurements, with higher scores (higher degree of
certainty) being consistently present in measurements that were chronologically earlier

within the pair being compared.

For the second incident, the main effect was significant (A = .41, F (83/3) = 39.69, p <.001,
1, = -589), indicating that confidence in the memory accuracy changes significantly with
time, and the effect of these differences was large. When it comes to individual measure-
ments, the difference was not present only in the case of comparisons of T3 and T4 (AS
=.151, p = .145). Significant differences were present in the comparison of all remaining
pairs of measurements, with a higher degree of confidence consistently present in measu-
rements that were chronologically earlier within the pair being compared (Figure 3).
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Certainty in the accuracy of eyewitness memory
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Figure 3. Differences in Arithmetic Means for Both Incidents Separately
in the Context of the Certainty in the Accuracy of Eyewitness Memory

The Relationship between Memory Accuracy
and Confidence in Memory Accuracy

The correlation between memory accuracy and confidence in the memory accuracy for all
characteristics of both incidents together is presented in Table 6. The correlations between
accuracy and confidence in memory accuracy were statistically significant, positive and
low to moderate in all four measurements. The values of correlation coefficients range
from .240 to .317.

Table 6. Relationships of Memory Accuracy and Confidence
in Memory Accuracy for Both Incidents Together

Variables Correlation
Memory accuracy x confidence in memory accuracy (T1) .240°
Memory accuracy x confidence in memory accuracy (T2) 266
Memory accuracy x confidence in memory accuracy (T3) 3177
Memory accuracy x confidence in memory accuracy (T4) 248

Note. * p < .05, "* p < .01.

DISCUSSION AND CONCLUSION

The main conclusion of this research was that a high degree of memory accuracy is present
immediately after watching the video-audio recording, but also that such accuracy falls
after one month and after three months, whereby the effect of the decline in memory ac-
curacy is big in terms of effect size. Differences in memory accuracy three and six months
after viewing the recording are predominantly significant, but are of lower intensity. The
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achieved results agree with the results of a series of previous studies (Pansky, 2012; Pansky
etal., 2011; Pansky & Nemets, 2012; Shapira & Pansky, 2019). In the context of two oppo-
sing groups of studies (Shapira & Pansky, 2019), the results obtained support the group of
studies indicating lower memory accuracy, especially regarding the passing of time and a
somewhat longer retention interval (for example, Koriat et al., 2001; Larsson et al., 2003).

The second important result of this research relates to the level of decline in memory
accuracy after one month. The vast majority of conducted analyses suggest that memory
accuracy after three and after six months has a very similar intensity, and that the decline
in memory accuracy is not drastic, even when statistically significant differences between
the two intervals are present between these two intervals. The results obtained, that is, the
function of the decline in accurate memory in the context of the retention interval has
certain similarities to Ebbinghaus’s (1895/1964) forgetting curve. It is important to point
out that no complete agreement with the forgetting curve was expected, due to the longer
retention intervals applied in this research.

With regard to the different characteristics of incidents, victims, and perpetrators, the
results obtained point towards a conclusion that there is no correlation between memory
and these different characteristics. In other words, the functions for the decline in me-
mory precision are very similar for characteristically different events, victims, and perpe-
trators, through various incidents. As far as the authors of this study are aware, these are
the first findings supporting this conclusion, and they need to be replicated. On the other
hand, functions for the fall in memory precision are also very similar for two different
criminal acts, both when the criminal acts are examined separately, and when they are
examined together. These results indicate that memory does not interact with the chara-
cteristics of different crimes. The message for future research would be a replication of the
obtained results in the context of criminal acts comprising extremely violent elements.
The assumption is that extremely emotional contents might play a mediating role among
memory precision, the retention interval, and the characteristics of the criminal act.

In conclusion, the results of this research clearly indicate that memory precision falls dra-
stically after one month, and continues to decline after three months, but after that the
further decline is minimal over the period of six months. The resulting pattern of results
is almost identical for different types of criminal offence, and for different characteristics
of criminal acts. The results completely support the conclusion of Roediger and DeSota
(2014) that memories are relatively unstable and that representations of memory are par-
tial and static. At the same time, this result could imply that eyewitnesses may be observed
“critically” as sources of information (Wells et al., 2006), because their memories are not
only potentially unreliable, but also inherently unreliable (Wixted et al., 2018). This may
also imply that the witness should be heard as soon as possible, as well as that the credi-
bility of their testimony must be checked in terms of agreement with other results of the
evidentiary proceedings. On the other hand, it is important to note that simulated testi-
mony was used in this research, so it is necessary to examine the ecological validity of the
obtained results, which is a guideline for future research.

With regard to certainty in memory precision, the obtained results indicate very similar
patterns to those of memory precision per se. Certainty in memory precision decreases
drastically after the first measurement, while after that there is a marked moderate dec-
line in subsequent measurements. On the other hand, there is a noticeable difference in
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the magnitude of effects for these two phenomena. In other words, certainty in memory
precision declines more over time than memory precision per se. A possible explanation
for these differences is the manner in which these two phenomena are measured. Me-
mory precision can be observed objectively, whereas certainty in memory precision is
measured subjectively, which cannot be measured by objective methods. Additionally, the
assumption is that certainty in memory precision is characterized to a great extent by the
individual psychological characteristics of respondents, in contrast to memory precision
per se which is primarily shaped by biological and physiological instances. The finding
of a significant correlation between memory accuracy and certainty in memory accura-
cy agrees with the results of previous studies (Odinot & Wolters, 2006; Wixted & Wells,
2017). The above relations are of low to moderate intensity, and of little effect. A result
that stands out in particular is the lowest degree of correlation of these two phenomena
at the first measurement, contrary to the expectation that at the first measurement these
two measurements would be associated to the highest degree. The effects obtained could
possibly be explained in several ways. It is possible that results obtained are due to the di-
fferent nature of measures and etiological factors that shaped them, which was discussed
previously. The other potential explanation and, at the same time, limitation of this study
is the way in which certainty in memory precision was measured. In this research, respo-
ndents evaluated their certainty in memory accuracy only once for each measurement on
a general level, i. e. for the incident as a whole. The lesson for further research would be to
use more detailed measures of certainty in memory accuracy. On the other hand, it is po-
ssible that these two phenomena are not tightly connected, at least in the sample covered
by this research. On the one hand, the capacity and functioning of memory among strong
young individuals is relatively uniform, while on the other hand this need not be the case
with the degree of certainty in memory accuracy. In other words, it is possible that range
restrictions occur due to similar functioning of the respondents’ memory.

LIMITATIONS AND GUIDELINES FOR FURTHER RESEARCH

With regard to the retention interval, the advantage of this research is that it used intervals
similar to time intervals in the case of testifying in real conditions, especially in criminal
proceedings. The potential limitation of research is the insufficiently tested ecological vali-
dity of results obtained on student samples, in contrast to real eyewitnesses. Earlier studies
had indicated that young respondents from the general population differ in relation to the
functioning of memory units compared to particularly sensitive eyewitnesses, such as chi-
ldren and older individuals (Koren et al., 2006; Pansky et al., 2009; Roebers & Schneider,
2005). The third limitation relates to other factors that might influence memory reliability,
for example, heightened emotions (Areh, 2004), which are not covered in this research.
The fourth limitation mentioned above related to the method of measuring the degree of
certainty in memory accuracy, which was measured on a general level for the whole inci-
dent, and not for each answer individually.
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PRACTICAL APPLICATION

The results obtained have strong implications for police and judicial/court practice regar-
ding the examination of witnesses and they confirm the large corpus of earlier research
on this theme.
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