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Abstract: The paper presents research aimed at analysing the frequency of verbal and vocal 
signs in a situation of false and true statements, by introducing a secondary task. The resear-
ch involved 100 students (47 men and 53 women) of the master’s studies of criminal investi-
gation at the University of Criminal Investigation and Police Studies, aged 23-44. Students 
had the task, based on the observation of twenty selected videos (10 true statements and 10 
false statements), to mark the frequency of each individual verbal and vocal sign, on a pre-
viously generated and prepared list. The results show that there is a statistically significant 
difference in terms of the frequency of all verbal and vocal signs in a false or true statement: 
response latency, speech hesitation, speech errors, speech rate, number of spoken words 
in the utterance, and length of utterance. Response latency, speech hesitation, and speech 
errors have higher median values ​​in false utterances than in true ones, while speech rate, 
number of words spoken, and length of utterance show higher median values ​​in true than 
false utterances.
Keywords: verbal signs, vocal signs, false statement, true statement, cognitive load.
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INTRODUCTION

The interrogation or police questioning process, regardless of whether victims, wit-
nesses or suspects are questioned, is conducted in order to gather information and 
assess its accuracy. Gathering information is an indispensable segment of any crim-
inal investigation, especially having in mind that the mentioned personal sources 
have certain information regarding the committed crime (Ivanović & Baić, 2019). 
The conversation with the suspect is particularly complex due to the fact that the 
interrogator (police officer) and the suspect are in the same conflict situation - rela-
tion. The suspect seeks to prevent a police officer from establishing his guilt, conceal 
his involvement or conceal his identity, whereas on the other hand, the police officer 
strives to resolve the crime, determine all the facts or gather evidence (Ivanović & 
Baić, 2019; Milić, 2006). Generally, suspects strive to block the police interrogator’s 
efforts to establish appropriate communication and determine the facts about the 
subject matter of the examination (Shepherd, 1993). It is a conscious effort of the 
suspect to deny the truth, fabricate, minimize or augment the facts during the in-
terrogation in order to conceal the truth (Zulawski & Wicklander, 2002). Those lies 
are, to some extent, the result of internal anxiety regarding the consequences, and 
sometimes they could be prepared and elaborate, and sometimes spontaneous and 
created at the time of questioning. Prepared or planned lies, as opposed to sponta-
neous lies contain smaller number of signs of deceit or lying (DePaulo et al., 2003). 
However, a conscious decision to lie, and then withholding the truth and formulat-
ing lies, is considered to be a cognitively demanding task (Walczyk et al., 2003; Wal-
czyk et al., 2005), for which reason the presence of signs of lying is expected. Thus, 
successful lying implies greater cognitive effort. Experts in the field of lie detection 
explain the phenomenon of cognitive load in several ways. First, they believe that 
liars should plan what they are going to say, trying not to contradict themselves or 
the knowledge of the police officer. Second, while answering the stated questions, 
they need to observe reactions of the interrogators. Finally, they try to control their 
own behaviour and speech, in order to leave an impression of sincerity (Sporer & 
Schwandt, 2006; Vrij et al., 2006; Vrij et al., 2008).
Research shows that in a situation where a suspect gives a false statement, cognitive 
load leads to more frequent occurrence of some vocal signs, such as: longer pauses 
in speech (Clark & Fox Tree, 2002; DePaulo et al., 2003; Vrij & Mann, 2001), hesi-
tation in speech (Vrij et al., 2001a), longer periods of latency (Vrij et al., 2001b; Vrij 
et al., 2001c) and more frequent speech errors (Anolli et al., 2003; Vrij & Mann, 
2001). In terms of verbal signs, there is a more frequent presence of some signs, such 
as: shorter answers to open-ended questions (Colwell et al., 2002), more indirect 
responses (Burgoon et al., 1996; Zuckerman et al., 1981), less detailed responses 
(Colwell et al., 2002), etc.
The research conducted in Serbia (Baić & Batić, 2013) was based on the concept of 
Vrij, Fisher, Mann and Leal (2008) and included the classical methodology of di-
vided-attention. This concept is based on the assumption that the introduction of a 
secondary task will be more cognitively demanding in a situation where participants 
lie than in a situation where they tell the truth, as a result of which different patterns 
of behaviour will appear in false and true statements. The results of the research 
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showed that in the situation of false statement the participants gave shorter answers 
to the questions asked and had longer periods of latency, which means that they 
took longer breaks before answering the questions asked. In addition, the partici-
pants had a lower achievement in the secondary task, more precisely, the computer 
game of ski simulation. The research confirmed the assumption that the introduc-
tion of a secondary task was cognitively more demanding in the situation of false 
statement than in the situation of true statement.
Since the results of previous research (Baić & Batić, 2013) showed the justification 
of further research, the basic problem of this research can be expressed by the fol-
lowing question: What is the frequency of verbal and vocal signs in a situation of 
false and true statement, by applying the described methodology and introducing a 
secondary task? Based on the results of previous research, it can be expected that the 
secondary task will limit the cognitive resources of the participants, due to which 
significant differences in the frequency of verbal and vocal signs will appear in false 
and true statements.

Sample

The research involved 100 students (47 men and 53 women) of master studies of 
criminal investigation at the University of Criminal Investigation and Police Studies, 
aged 23-44, average age 27, who voluntarily filled in the questionnaire during school 
hours. In the preparatory phase with the aim of avoiding implicit assumptions of 
deceitfulness, the students are presented the knowledge about verbal and vocal signs 
that are characteristic for the lying situations. The students were divided into ten 
groups. Each group had ten students. Each student performed the assessment inde-
pendently, and then each group gave a unique assessment in terms of the frequency 
of each verbal or vocal sign. All students signed an informed consent to participate 
in the research, including the participants who evaluated as well as those who par-
ticipated in the recording of the video material.

Stimuli

The set of stimuli consisted of twenty videos (10 true statements and 10 false state-
ments), selected on the basis of previous research (Baić & Batić, 2013). In the men-
tioned research, a total of 30 interviews were recorded (15 false statements and 15 
true statements), of which 20 interviews were selected at random. Specifically, every 
third recording was not included in the research. Applying the paradigm of divided 
attention, which implies performing two tasks at the same time, the participants si-
multaneously described the appearance of the bag and the object and played a com-
puter simulation of skiing. In a false statement situation, participants had the task 
to describe the appearance of the bag and the objects they had allegedly taken from 
the bag, while in the situation of the true statement, they had the task to describe the 
appearance of the object and the bag from which they actually had taken the object. 
All participants described objects of different shapes, colours, sizes and purposes. 
During the interview, when describing the bag and the object, the participants had a 
secondary task which included playing a computer game (ski simulation) intended 
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for one player, who has the task to control skiers on a mountain slope, avoiding ob-
stacles while racing against time (ORF-Ski Challenge version: 2007).

Procedures

The research was conducted in the premises of the University of Criminal Investiga-
tion and Police Studies, where the students had the task to view twenty videos, i.e. 
interviews with persons who gave false and true testimonies, mark the frequency of 
each individual verbal and vocal sign. The videos of the interviewees were displayed 
through a video projector, in random order, and the students recorded the presence 
of verbal and vocal signs on the previously prepared list after each shown video. 

Design

For the purpose of this research, a list of verbal and vocal signs with descriptions 
was made. The list included the following vocal signs: response latency, speech hes-
itation, speech errors, speech rate, and the following verbal signs: utterance length 
and number of words spoken. The students recorded the frequency of each verbal 
and vocal sign on the mentioned list, i.e. the number of their appearances or the 
number of manifestations. Definitions of the dependent variables:

1) Latency period: period of silence between a question and an answer;
2) Speech hesitations: use of speech fillers, e.g., “ah”, “um”, “er”, “uh” and “hmmm”;
3) Speech errors: grammatical errors, word and/or sentence repetition, false starts, 

sentence change, sentence incompletions, slips of the tongue, etc.;
4) Speech rate: number of spoken words in a certain period of time;
5) Response length: how long the participant’s answer lasts, without questioning 

interviewers, expressed in seconds;
6) Number of words spoken: the total number of words spoken in the statement.

The independent variable was coding whether the individual in the video recording 
was telling the truth or not.

Statistical analyses

IBM SPSS version 20.0 software package was used for data entry and processing. 
Within the descriptive statistics, the data are presented by measures of central ten-
dency (arithmetic mean, median) and measures of variability (range, standard de-
viation, interquartile range). Numerical characteristics of observations were pro-
cessed within descriptive statistics and with the help of frequencies, in order to show 
the representation of a certain category or answer. Within the method of compara-
tive statistics, the following analyses were applied: Wilcoxon test of equivalent pairs 
(non-parametric technique of examining differences for dependent measures) in 
order to determine the existence of a statistically significant difference in frequen-
cy/production of certain verbal and vocal signs between true and false statements. 
Cluster analysis (analysis with the help of a graphical representation of the so-called 
dendrogram) was also applied in order to perform the categorization of signs inde-
pendently in true and false statements. In order to check the degree of agreement 
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between the assessors (group of assessors) in determining the defined signs, inter-
class correlation coefficients (ICC) were calculated. In the applied tests, the thresh-
old values ​​of risk probability are at the level of significance of 95% (p <0.05) (differ-
ence of statistical parameters significant) and 99% (p <0.01) (difference of statistical 
parameters highly significant). 

RESULTS

In order to determine the relative homogeneity of groups of different signs in true 
and false statements, descriptive statistics was applied. The analysis of the frequency 
of objective signs in true and false statements is shown in Table 1, and is presented 
using descriptive indicators, measures of central tendency and scattering. As it can 
be seen in the table (based on the median and arithmetic means determined for the 
frequency of all signs in a false and true statement), it can be envisioned that for the 
variables response latency, speech hesitation and speech errors, the arithmetic mean 
and median are higher in the case a false statement in relation to a true statement, 
while for the variables of the speed of speech, the number of spoken words and the 
length of the statement, the arithmetic mean and the median are higher in the case 
of a true statement in relation to a false statement.

Table 1. Descriptive indicators of the frequency of objective signs  
in true and false statements (N = 20)

Sample description min max Arith. 
mean Median Stand. 

deviation
1. 

quartiles
3. 

quartiles

Latency period – false statement 2 8 4.90 5 1.62 4 6

Latency period – true statement 0 4 1.00 1 1.21 0 1

Speech hesitations – false statement 3 30 11.90 8.5 8.23 5 17.50

Speech hesitations – true statement 0 18 4.45 3.5 4.22 1.25 6

Speech errors – false statement 1 20 4.85 3 4.25 3 6.75

Speech errors – true statement 0 6 1.35 1 1.42 0.25 2

Speech rate – false statement .94 1.71 1.26 1.2 0.23 1.11 1.49

Speech rate – true statement 1.30 2.37 1.73 1.7 0.28 1.53 1.93

Number of words spoken – false 
statement 28 100 58.00 60 19.40 43.25 69.50

Number of words spoken – true 
statement 70 138 106.25 106 20.23 92.75 126.25

Response length – false statement 28 69 44.95 44.5 9.97 37.75 51.75

Response length – true statement 38 81 62.15 62 12.31 55 71



12

NBP. Nauka, bezbednost, policija

NBP 2021, Vol. 26, Issue 1, pp. 7–19

In order to categorize objective signs in a false statement, cluster analysis (analysis 
with the help of a graphical representation of the so-called dendrogram) was ap-
plied. The obtained results show that, based on the method of complete connection 
applied on squared Euclidean distances between variables, a solution on the for-
mation of two clusters is acceptable in a false statement. The first cluster is formed 
by the following signs in a false statement: response latency, speech speed, speech 
errors and hesitation in speech, while the second cluster is formed by the number of 
spoken words and the length of the statement. 

Figure 1. Dendogram showing the results of cluster analysis in false statements 

In other words, the cluster analysis showed that the students recognized two groups 
of signs in a false statement, which indicates that the mentioned signs are more often 
noticed together.

Table 2. Review of cluster affiliation in false statements

Indicator Cluster affiliation

Latency period – false statement 1

Speech hesitations – false statement 1

Speech errors – false statement 1

Speech rate – false statement 1

Number of words spoken – false statement 2

Response length – false statement 2
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In order to categorize the signs in the true statement, cluster analysis was also applied. 
The obtained results show that based on the method of complete connectivity applied 
at squared Euclidean distances between variables, a solution on the formation of two 
clusters is acceptable. The first cluster is formed by the following signs in a true state-
ment: response latency, speech speed, speech errors and hesitation in speech, while 
the second cluster is formed by the number of spoken words and the length of the 
statement. As with the previously conducted cluster analysis in the case of a false 
statement, this analysis also showed that the students recognized two groups of signs 
in a true statement, which indicates that these signs are more often observed together.

Figure 2. Dendogram showing the results of cluster analysis in true statements

Table 3. Display of cluster affiliation in true statements

Indicator Cluster affiliation

Latency period – true statement 1

Speech hesitations – true statement 1

Speech errors – true statement 1

Speech rate – true statement 1

Number of words spoken – true statement 2

Response length – true statement 2

In order to determine whether there are statistically significant differences in the fre-
quency of individual signs, in the situations of false and true testimonies, a non-par-
ametric technique of testing differences for dependent measures was applied - Wil-
coxon test of equivalent pairs. The following tables show Wilcoxon test values ​​and 
significance levels, as well as arithmetic means and medians for each indicator.
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Table 4. Differences in the average frequency of signs in false and true statements

Variable The group Arith. 
mean Median Z p

Latency period
false statement 4.90 5.0

-3.931 .000
true statement 1.00 1.0

Speech hesitations
false statement 11.90 8.5

-3.927 .000
true statement 4.45 3.5

Speech errors
false statement 4.85 3.0

-3.944 .000
true statement 1.35 1.0

Speech rate 
false statement 1.26 1.2

-3.921 .000
true statement 1.73 1.7

Number of words spoken 
false statement 58.0 60.0

-3.921 .000
true statement 106.25 106.0

Response length 
false statement 44.95 44.5

3.923 .000
true statement 62.15 62.0

The results obtained using the Wilcoxon test of equivalent pairs indicate that for all 
signs there is a statistically significant difference in terms of frequency between false 
and true statements: response latency (Z = -3.931, p = 0.000), speech hesitation (Z 
= -3.927, p = 0.000 ), speech errors (Z = -3.944, p = 0.000), speech rate (Z = -3.921, 
p = 0.000), number of spoken words in the statement (Z = -3.921, p = 0.000) and 
length of statement (Z = -3.923, p = 0.000). As shown in Table 4, by reviewing the 
median, it can be seen that response latency, hesitation in speech, and speech errors 
have higher median values ​​in the false than in the true statements. On the other 
hand, when it comes to the speed of speech, the number of spoken words and the 
length of the statement, there are higher values ​​of the median in the true than in the 
false statements.
In order to check the degree of agreement between the evaluators, the interclass 
correlation coefficient was calculated, more precisely, the model of two-way random 
effect was applied with the excluded influence of the students from the denominator. 
Based on a 95% confidence interval, ICC values ​​below 0.50 can be treated as low 
agreement, between 0.50 and 0.75 as moderate, between 0.75 and 0.90 as good and 
above 0.90 as excellent stacking (Koo & Li, 2016).

Table 5. Interclass correlation coefficient in false statements

Measurement Interclass correlation 
(ICC) Lower limit Higher limit F p

Individual measurement .888 .743 .980 159.13 .000

Average measurement .994 .983 .999 159.13 .000
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The obtained results show that the interclass correlation coefficient (ICC) for all 
characters in the false statement is: ICC = 0.994 and moves in the interval; 95% CI, 
0.983-0.999, which indicates an excellent agreement among students (groups) on 
the frequency of their occurrence.

Table 6. Interclass correlation coefficient in true statements

Measurement Interclass correlation 
(ICC) Lower limit Higher limit F p

Individual measurement .961 .900 .993 491.14 .000
Average measurement .998 .994 1.00 491.14 .000

The obtained results show that the interclass correlation coefficient (ICC) for all 
signs in a true statement is: ICC = 0.998 and moves in the interval; 95% CI, 0.994-
1.00, which also indicates an excellent agreement among the students on the fre-
quency of occurrence of signs in a true statement.

DISCUSSION

Experts in the area of deception detection have long argued that deception is accom-
panied by an increase in cognitive load. Although this argument lacked a solid the-
oretical basis, there are still some logical assumptions that support this claim, which 
we mentioned in the introductory part (Buller & Burgoon, 1996; Granhag & Vrij, 
2005; Vrij & Mann, 2001; Sporer & Schwandt, 2007; Zuckerman et al., 1981). The 
results of this research support the claim that lying requires more mental resources 
than telling the truth, and that individuals are aware of the increased cognitive de-
mands that accompany the process of lying.
When studying cognitive processing using a cognitive capacity model, researchers 
have traditionally observed performing a secondary task (Baić & Batić, 2013; Ey-
senck & Eysenck, 1979; Johnston & Heinz, 1979; Logan, 1979). This research builds 
on previous studies that applied a divided attention methodology to limit the cogni-
tive resources of research participants, by introducing a secondary task (Baić & Batić, 
2013; DePaulo et al., 2003; Vrij et al., 2008; Walczyk et al., 2005). We expected that the 
secondary task would limit the cognitive resources of the participants, due to which 
significant differences in the frequency of verbal and vocal signs would appear in the 
false and true statement. More precisely, we expected that the signs of cognitive load 
would be more manifested in a false statement.
In the research of Baić and Batić (2013) using the described methodology, the par-
ticipants who gave a false statement compared to the participants who told the truth, 
had poorer achievement on the secondary task, gave shorter answers to the ques-
tions and had longer latency period. The results show that the variables of response 
latency, speech hesitation and speech errors are more often present in the situation 
of a false statement, while the variables of speech rate, number of spoken words and 
the length of the statement are more often present in the situation of a true state-
ment. The results of this research indicate that latency of response and hesitation in 
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speech, which basically require certain pauses in speech, appear more frequently in 
false than true statements. Thus the assumption that speech errors and pause rates 
are higher in false than true testimony was supported. At the same time, this can 
imply that there is a certain connection between deception and pauses in speech, i.e. 
that deception is more correlated with cognition, which leads to longer latencies in 
speech, hesitation in speech and, inevitably, to errors in speech.
The results regarding true statements show that these statements differ significantly 
from false statements in terms of the length of the answer, the number of words 
spoken and the speed of speech. True statements basically lasted longer. A greater 
number of words were uttered in less time than in the case of false statements. At 
the same time, there were fewer periods of latency, less hesitation in speech and 
fewer speech errors in these statements. The conclusions we have reached suggest 
that truth-tellers utter more words and have longer utterances, which is in line with 
Undeutsch’s hypothesis (Undeutsch, 1984), according to which a statement based 
on a true event will differ in content, structure and quality of detail compared to a 
statement that is false.

LIMITATIONS

A potential limitation of the research is an insufficiently examined ecological valid-
ity of the results obtained on student samples, in relation to the real suspects, since 
the research was conducted in experimental conditions in which the participants 
did not lie spontaneously. Assessing honesty in the laboratory is very difficult for at 
least two reasons. First, there are individual differences between participants who 
lie and those who tell the truth, and the motivation of liars to avoid being exposed. 
The second limitation concerns the relatively small number of videos (10 true state-
ments and 10 false statements), on the basis of which the participants recorded the 
frequencies of each individual verbal and vocal sign. These limitations could be par-
tially overcome by increasing the number of videos and applying a new research 
paradigm, in order to increase the motivation of participants to lie better, such as 
payment of compensation for participation in the research, obtaining a larger num-
ber of pre-examination points, etc. Finally, the draft study did not include a control 
group, which would contribute to more relevant conclusions.    

CONCLUSIONS

If we keep in mind the limitations that accompanied this research, we assume that 
what the students noticed while watching the video, i.e. interviews with participants 
who lied and told the truth, related to another variable, which referred whether par-
ticipants were telling the truth. Bearing in mind that the participants were engaged 
in a computer game of ski simulation (which was a secondary task) while answering 
the questions, we can conclude that the cognitive load was more harmful to individ-
uals who lied.  
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Participants who lied hesitated before answering questions, taking longer pauses 
and speaking errors to construct sentences. Clusters of these verbal and vocal signs 
indicate an increased likelihood of lying, although all signs of deception are more 
relevant when compared to nonverbal signs as well. Since the control group was not 
included in the research, we can only assume that the cognitive load was what cre-
ated the difference in the behaviour of the participants who told the truth and lied. 
This implies that if we want to test the influence of cognitive load on the appearance 
of a difference in the behaviour of person who lie and those who tell the truth, we 
should definitely introduce a control group. 
Future research would be desirable to focus on interrogation techniques that reduce 
the mental resources of suspects. The goal would be to devise new interrogation 
techniques that would increase the difference between suspects who lie and those 
who tell the truth.
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