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Abstract Videoconferencing (VC) is changing the way people communicate in a variety of

fields including education, medicine, business, and even interpersonal relationships. In this

study, we investigate the effects of the modality of communication, whether through face-to-

face (FtF) or VC, on the ability of interactants to develop and maintain nonverbal synchrony.

This study is an analysis of 101 interviews between students and professional interviewers in

which some of the participants were induced to cheat on a task with a confederate. The results

revealed that the VC modality hampered the interactional synchrony of the dyads, especially

during the phases of questioning when suspicion-inducing or accusatory questioning was used.

For global ratings of synchrony, the greatest impact of modality was for participants whose

lies were not sanctioned by the interviewer, suggesting that the VC modality negatively

affected the most skilled deceivers. In addition, interactional synchrony improved in the final,

accusatory, phase of the interview when subjects confessed, particularly in the FtF modality.

The effects of the interviewer and the question type are also discussed.

Keywords Nonverbal synchrony � Interpersonal adaptation � Computer-mediated

communication � Deception detection
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Introduction

Video-Mediated Teleconferencing or ‘‘videoconferencing’’ (VC) is changing the way people

communicate when they are geographically separated. Inexpensive programs like Skype or

Facetime and ready access to cameras on laptops, tablets, and smartphones have made it

possible to communicate visually from virtually anywhere. VC is often touted by business as

a way to reduce costs and travel time for employees, as well as reduce the environmental

impact of air travel (Lewis et al. 2009). Researchers have examined the effectiveness of VC

as a mode of communication in education (Lawson and Comber 2010; McHenry and Bozik

1995), in therapeutic or psychiatric settings (Antonacci et al. 2008; Taylor 2011), and in both

short- and long-term work groups (Fuller and Dennis 2009; Webster 1998).

A recent review of the empirical research on VC suggests that it has both strengths and

limitations compared to face-to-face (FtF) communication and less immersive technologies

like text and audio-only modalities (Walther 2011). One area in which the effectiveness of

VC has not been adequately explored is in law enforcement interviews, especially when the

purpose is to detect deceptiveness of suspects or witnesses. With VC, highly skilled

interviewers could question suspects or witnesses without regard for geographic separation.

Legal scholars have discussed the implications of conducting remote interviews (Davies

2007) but few studies have examined whether VC interferes with experts’ ability to

establish rapport and detect deception accurately. This study addressed this issue by

examining the nonverbal synchrony of experts interviewing students who participated in a

collaborative task and, in some cases, cheated. We compared FtF to VC to assess whether

the modality would affect nonverbal synchrony as well as experts’ ability to discriminate

between truth and deception and elicit confessions.

Nonverbal Synchrony, Modality Effects, and Deception Detection

The subtle and significant way individuals influence each other can be seen through their

nonverbal synchrony. Synchrony refers to ‘‘similarity in rhythmic qualities and enmeshing or

coordination of the behavioral patterns of both parties’’ in an interaction (Burgoon et al. 1995,

p. 128). Nonverbal reciprocity with others is considered foundational to human interaction and

essential to preserving social order and maintaining successful relationships (Burgoon et al., in

press; Cappella 1997b; Gouldner 1960). Cappella (1990, 1991, 1997a) identifies the variety of

ways in which the above may manifest itself, such as: accents, speech rate, vocal intensity,

postural and gestural behaviors, movement, gaze, facial affect, and self-disclosure. We

explored many of these forms in this examination of deception and interactional synchrony.

Burgoon et al. (1995) make the argument that we are naturally inclined toward syn-

chrony or mutual adaptation because meshing with movements, tempo, and linguistic

patterns of partners is both a polite and natural form of behavior. Giles et al. (Gallois et al.

2005; Giles 2008) argue that the status of the partners also plays a role because low status

interactants are more likely to entrain their behaviors with the high status partner than vice

versa. In the case of deception detection, if we are naturally inclined toward synchrony,

there may be little difference between truth-tellers and deceivers initially because deceivers

will be attempting to approximate the normal conversational pattern of truth-tellers. If the

conversation turns toward the subject about which the deceivers are planning to lie or the

interviewer directly questions them, the rapport they have established may begin to break

down. Levine et al. (2010) reported that compared to background questioning at the

beginning of an interview, direct event-specific questioning about which participants were

asked to lie later in the interview made deceivers more transparent and more likely to
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confess. We propose that one cause of this increased transparency is dissynchrony which

can be used as an indicator of deceptiveness.

However, to our knowledge, no one has examined the interactional synchrony present in

VC interactions compared to FtF. Research on users’ experience with VC as a mode of

communication has suggested that it can be just as satisfying as FtF (Lowden and Hostetter

2012) and that certain nonverbal cues of synchrony like mutual eye gaze can be captured in

VC (Roberts et al. 2009). Compared to leaner modalities like text and audio channels, VC

allows for a greater sense of social presence or ‘‘a sense of being with another’’ in the virtual

environment (Biocca et al. 2003). Compared to FtF, however, VC may suffer in terms of both

social presence and interactional synchrony because the subtle cues of turn-taking are harder

to discern or are occluded when using VC. Synchrony can be further disrupted if the camera

only captures the head instead of the hands and body, or the signal causes lags between

speaking turns. In a prior study, we theorized that while engagement and enmeshment are

hallmarks of unmediated FtF interaction, the limits of VC technology may hamper the ability

to create a normal, synchronous interaction rhythm with seamless turn-taking that undergirds

the creation of rapport and mutuality (Dunbar et al. 2013). Hypothesis 1 tested that prediction:

H1 Interactional synchrony will be lower in the VC modality than the FtF modality.

Given that synchrony is a natural process in human interaction and is affected by social

power and interpersonal competence, we also posit that this process will be hindered

somewhat when one person introduces deceit. Inbau et al. (2013) suggest that compared to

liars, truth-tellers may be more helpful because they will ‘‘play mental detective’’ and

discuss possible suspects and motives with the investigator (p. 110). However, some

research has found just the opposite: guilty suspects have a greater incentive to cooperate

and try to point the interviewer toward another suspect (Vrij et al. 2007). On the other

hand, truth-tellers may not maintain synchrony either if they are surprised or offended by

the accusation, so there might be a greater detriment to nonverbal synchrony for truth-

tellers than liars, especially if deceivers are highly skilled and can use the rapport estab-

lished to appear innocent. Since there are competing theoretical stances about the effects of

deception on interactional synchrony, we posit the following non-directional hypothesis:

H2 Interactional synchrony of the interviewer-interviewee dyad distinguishes between

truthful and deceptive interviewees.

We followed an interview script used by other researchers in which the interviewer begins with

background or innocuous questions (i.e., ‘‘Have you ever played a game like this before?’’), then

hints at wrongdoing with some suspicion-arousing questions (i.e., ‘‘If I told you that you did better

than most groups, would that surprise you?’’), and then asks questions that directly accuse the

interviewee of wrongdoing (i.e., ‘‘Did you cheat?’’) (Levine et al. 2010). Thus, one might expect

differences across those different types of questions. Normally, one would expect to see greater

synchronization over the course of a conversation as participants build rapport and begin to settle

into a pattern. However, accusations and even implied suspicion represent departures from the

normal conversational flow the participant might be expecting. Recent studies on unexpected

questions suggest they can be more diagnostic than expected questions (Warmelink et al. 2012,

2013). For unrehearsed deceivers, who must expend some cognitive resources constructing a

plausible lie, the increase in cognitive load could also lessen the person’s nonverbal enmeshment

in the conversation and ability to ‘‘go with the flow.’’ Thus, we pose the following hypothesis:

H3 Across three interview phases (background, suspicious, accusatory), interviewer-

interviewee dyads will become less synchronized in their behavior.
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From the perspective of law enforcement, one reason for establishing rapport and

synchrony is not only to help the interviewer detect deception but also to increase the

cooperativeness of the suspect and perhaps even encourage a confession (Inbau et al.

2013). In his analysis of the KUBARK Counterintelligence Interrogation Manual, Klein-

man (2006) argues that interrogators often try to create rapport while simultaneously acting

as detached observers, but even with years of training and experience, this is a complex

task. If there is a disruption in synchrony due to the fact that the interrogator is revealing

suspicion or making accusations, a subsequent confession might cause the dyad to relax

and return to a more synchronized state. While manuals for interrogators presume that

rapport leads to confessions, it is also possible that confessions lead to greater synchrony

because the disruption caused by accusations has been resolved. We cannot separate out

these causal mechanisms with the current data; however, we investigated whether syn-

chrony and confessions are linked with the following research question:

RQ Is interactional synchrony related to the likelihood of a confession?

The Present Study

This investigation is a secondary analysis of data drawn from an experiment in which

student participants were paired with a confederate to play a difficult trivia game and

randomly assigned to a veracity condition (Dunbar et al. 2013). Following the game,

participants were interviewed by professional examiners who tried to determine whether or

not they cheated.

The three veracity conditions were: (1) Truth, in which no cheating took place and no

lying occurred, (2) Sanctioned deception, in which participants who were induced to cheat

were ‘‘caught’’ in the act by the research assistant and asked to lie to the interviewer about

the cheating, and (3) Unsanctioned deception, in which participants who were induced to

cheat were not ‘‘caught’’ and voluntarily lied about the cheating to the interviewer.

Whether or not deception is sanctioned by the experimenter is an important component to

this study because while deception researchers normally ask a participant to lie in order to

establish ground truth and allow for random assignment to conditions, researchers have

recently begun to advocate the use of unsanctioned deception in order to preserve ecological

validity (Levine et al. 2006). Levine et al. (2010) argue that unsanctioned liars who have

chosen to lie will do so more readily when they have confidence in their own deception skill

or believe they have honest demeanors that make them more difficult to detect. They

suggested that only good liars will self-select into the deception condition in experiments in

which they have a choice, thereby making them difficult to detect because of their confidence

or demeanor. We attempted to find a balance between the internal validity of sanctioned lies

and the ecological validity of unsanctioned lies by including both in our experiment (Dunbar

et al. 2013). Whether there is a difference between sanctioned and unsanctioned deceivers in

their interactional synchrony during their interviews was tested with H2 above.

Method

Sample

Stimulus videos (N = 101) were used from an existing dataset described in more detail by

Dunbar et al. (2013) in which participants engaged in a game with a confederate and were
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then interviewed by one of four professional interviewers (2 male, 2 female) who were

certified polygraph examiners for the Department of Defense. Some of the interviews were

conducted FtF and others via Skype (VC). The Skype interviews were conducted using the

university’s high speed Ethernet connection; the quality of the connection was generally

good. The interviewers and participants, though in different rooms, were in the same

building at the time of the interview in order to improve audio/video quality and reduce the

potential for lag time.

In the previous study, the interviewers were able to correctly identify 59.8 % of the

truth-tellers, 55.9 % of the sanctioned liars, and 61.1 % of the unsanctioned liars. Detec-

tion accuracy did not differ significantly between veracity conditions, and there was no

difference between modalities (FtF vs VC) in the ability of the interviewers to discern

truth-tellers from liars. Overall, 57.5 % of the sanctioned liars and 77.8 % of the

unsanctioned liars confessed during the interview. Liars were just as likely to confess when

the interviews were conducted via videoconferencing compared to FtF interviews. For the

present analysis, since the unsanctioned condition had a disproportionately high confession

rate, we selected all the unsanctioned non-confessors and then randomly selected cases

from the other conditions to achieve a target of 100 cases. A breakdown of the cell sizes for

each condition can be found in Table 1.

Because confessors (n = 27) did not fit cleanly into a veracity condition, they were

excluded from the analyses of the relationship between interactional synchrony and

deception (H1, H2, and H3) (n = 74). For the RQ examining synchrony and confessions,

confessors were included in the analyses, but truth-tellers (n = 32) were excluded, leaving

a remaining sample of 69.

Synchrony Coding

Raw videos from the experiment were rendered into split-screen presentations showing

both the interviewer and participant. Behavioral observation and annotation were con-

ducted on these videos by five trained coders using C-BAS, the C# Behavioral Annotation

System (Meservy 2010), a computer-based software application to aid researchers in

coding events on video or audio tracks. The coders attended two training sessions, each

lasting approximately 1 h. The videos used during the training sessions were not included

in the sample.

Synchrony was evaluated both locally and globally. Local synchrony assesses the

occurrence of matching for micro-units of behavior, such as hand movement or smiling,

whereas global synchrony involves a gestalt judgment about the coordination between the

Table 1 Cell sizes for between-
subjects factors

Factor Level N

Modality FtF 56

VC 45

Veracity Truth 32

Sanctioned 40

Unsanctioned 29

Interviewer 1 20

2 25

3 33

4 23
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partners over the course of an interaction. The visual field of the VC dyads was limited to

the head and shoulders of the partner, so the measures of local synchrony focused on the

face and head movements. Researchers have found that different parts of the face tend to

be associated with different synchrony behaviors. For example, negative emotion is

associated with increased activity in the brow area, whereas positive emotion tends to be

associated with activity in the lower face (Levenson 1996). In order to capture synchrony

across emotions and behaviors, the different zones of the face were coded separately. In

addition, coders evaluated the frequency of synchrony in head movement (nodding or

shaking) as well as laughing along with the partner.

The coders worked in pairs and coded the interviews for the types of local synchrony

found in Table 2. The teams watched the split-screen video and when an instance of

synchrony was identified, the team discussed it, identified the type and described what

occurred on-screen in a narrative format in a text box. The coders were also trained to

evaluate global synchrony in each of the three phases of the interviews. First, the coders

segmented each interview into the three phases based on the type of questions asked by

interviewer. The questions found in each phase are identified in Table 3. After viewing

each phase of the interview, the team was asked to rate the amount of synchrony the dyad

displayed during that phase of questioning on a scale from 1 to 7 ranging from ‘‘not at all

in sync’’ (1) to ‘‘completely in sync’’ (7). Means for each coded variable can be found in

Table 4.1

Results

Two sets of analyses were performed, mixed model univariate analyses of variance testing

global synchrony and multivariate mixed model analyses of covariance testing local

synchrony. The first set of analyses tested the three hypotheses regarding the relationship

between synchrony and modality (H1), whether synchrony distinguishes between truthful

and deceptive participants (H2), and the impact of the types of questions on synchrony

Table 2 Synchrony coding instructions and observed frequency of behaviors

Type of
synchrony

Description Observed
frequency
Phase 1

Observed
frequency
Phase 2

Observed
frequency
Phase 3

Nodding or
shaking

One person nods or shakes their head
and the other interlocutor does the
same concatenously

181 73 57

Facial
mirroring

One person does a facial expression that the other mirrors (e.g., one person furrows the
brow and the other does the same). Divided into:

Upper face (eyebrows and forehead) 64 42 30

Lower face (mouth and chin) 380 94 83

Laughing
along

One person laughs and the
interlocutor laughs along

49 11 9

1 Analyses were conducted on the total counts of synchrony behaviors but as this was redundant with the
results of global synchrony and the individual codes allowed for a more nuanced analysis, they are not
reported here.
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(H3). The second set of analyses examined whether interactional synchrony is related to

the likelihood of a confession (RQ).

Inspection of the counts of synchrony features revealed positive skewness. Therefore,

we followed guidance from Snedecor and Cochran (1980) and used Freeman and Tukey’s

(1950) transformation for non-normal distributions, which resolved the skewness.2 In each

analysis of variance, the interview phase was the within-subjects factor (called Phase

Table 3 Interview phases used in global coding

Background
questions

1. What is your understanding of the purpose of this interview?

2.Have you ever played a game like this before?

3. How well do you think you did?

4. Was teamwork a factor?

Suspicion questions 5. If I told you that you did better than most groups, would that surprise you?

6. Are you aware of the prohibition against cheating in OU’s honor code?

7. If someone cheated in the experiment, what do you think should happen to them?

Direct accusation
questions

8. Did you cheat?

9. Would there be any reason that someone would say you cheated?

10. If I told you that your participation in the trivia game was video recorded, would
that change what you have to tell me?

11. Why should I believe you?

12. What do you think your partner would say if I asked the same question?

13. Would you be willing to take a polygraph to verify your statement?

Table 4 Means of variables across the three phases of the interview

Code Interview phase N Mean SD

Global synchrony Background 101 3.10 1.35

Suspicious 101 2.03 1.18

Accusatory 101 1.74 1.09

Lower face Background 101 3.86 1.41

Suspicious 101 2.04 1.01

Accusatory 101 1.85 1.11

Upper face Background 101 1.70 0.99

Suspicious 101 1.49 0.83

Accusatory 101 1.35 0.73

Laughing along Background 101 1.54 0.90

Suspicious 101 1.13 0.48

Accusatory 101 1.11 0.43

Head nodding & shaking Background 101 2.42 1.67

Suspicious 101 1.71 1.13

Accusatory 101 1.59 0.99

The means of global synchrony are based on the 1–7 Likert scale ratings. The means for the four measures
of local synchrony are based on the transformed counts. For each measure, a score of 1 is a rating of no
synchrony or a count of zero

2 A score of 1 on the transformed counts indicates that there were no recorded observations of synchrony.
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hereafter), the communication modality (FtF or VC) and the veracity (sanctioned lie,

unsanctioned lie, truth) condition were between-subject factors. In addition, the original

study of this dataset revealed differences according to the interviewer (Dunbar et al. 2013).

Although the interviewers followed the same set of questions, they were free to ask follow-

up questions to elicit additional information, and the interviewers varied in terms of

experience, age, and style. Therefore, the interviewer (1–4) was also included as a blocking

variable in each analysis in order to control for this effect. In addition, for the measures of

local synchrony, interview duration was included as a covariate.

Analyses of Synchrony and Modality (H1), Interview Phase (H2), and Veracity (H3)

Global Synchrony

Global synchrony was analyzed in a 3 (interview phase: background, suspicion, accusa-

tory) 9 2 (modality: FtF, VC) 9 3 (veracity: truth, sanctioned, unsanctioned) 9 4

(interviewer) mixed model analysis of variance (ANOVA), with interview phase as a

within-subjects factor and modality, veracity, and interviewer as between subject factors.

The results are presented in Table 5. There were main effects for phase, p \ .001,

g2 = .55 and modality, p = .008, g2 = .11. There were also significant interaction effects

for Phase 9 Modality, p = .02, g2 = .12, and Phase 9 Interviewer, p = .04, g2 = .10.

The within-subjects contrasts revealed a significant quadratic relationship for the interview

phase, F(1, 63) = 10.95, p = .002, g2 = .15, and the Phase 9 Modality interaction, F(1,

63) = 8.69, p = .004, g2 = .12, and a significant linear relationship for the

Phase 9 Interviewer interaction, F(3, 63) = 4.31, p = .008, g2 = .17. The participants

and interviewers were generally more synchronized during background questioning

(interview phase 1) than when the questions signaled suspicion (phase 2), or when the

questions became more accusatory (phase 3), but modality affected this result (see Fig. 1).

Table 6 summarizes the significant Bonferroni-corrected pairwise comparisons for

global synchrony. Pairwise comparisons between modalities at each interview phase

detected no significant difference in global synchrony between the FtF and VC modalities

in phase 1, p = .23, but VC dyads displayed significantly less global synchrony than FtF

Table 5 Mixed model analysis of variance for Phase 9 Modality 9 Veracity effects for global synchrony

Source Value df1 df2 F p g2

Between

Interviewer (I) 6.31 3 63 2.65 .057 .11

Modality (M) 17.69 1 63 7.43 .008 .11

Veracity (V) .29 2 63 .12 .887 .00

M 9 V 2.28 2 63 .96 .390 .03

Within

Phase (P) .45 2 62 38.49 .000 .55

P 9 M .88 2 62 4.28 .018 .12

P 9 V .96 4 124 .71 .584 .02

P 9 M 9 V .94 4 124 .94 .444 .03

P 9 I .81 6 124 2.23 .044 .10

Within-Subjects F ratios are Wilks’ approximation of F. Sample (n = 74) includes non-confessors only
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ones in both phase 2, p = .001 and phase 3, p = .022, suggesting that the VC dyads were

unable to maintain synchrony during the suspicious and accusatory phases of the interview.

These findings support H1, because synchrony was disrupted in VC compared to FtF, and

H3, because the type of questioning affected synchrony. The interviewers also reacted

differently across the phases of the interview. Interviewer 2 was rated by the coders as the

most synchronized with her interviewees compared to the other interviewers in interview

phase 1 (see Fig. 2) but that difference became less pronounced in the other two phases.3

H2 tested whether synchrony would be affected by veracity. Although the multivariate

effects reported above for the Phase 9 Veracity Wilks’ K = .95, F(4, 124) = .71,

p = .58, g2 = .02 and the Phase 9 Veracity 9 Modality interactions Wilks’ K = .94,

3 It should be noted that interviewer effects were controlled in all subsequent analyses but, due to space
considerations, are not reported here.

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Background Suspicious Accusatory

Interview Phase

FtF

VC

Modality

Fig. 1 Modality main effect for
global synchrony across
interview phases

Table 6 Significant Bonferroni-corrected pairwise comparisons for global synchrony

Effect Measure Paired comparisons Mdiff SE p 95 % CI

L U

P Global P1 [ P2 1.07 .14 .00 .72 1.53

P1 [ P3 2.12 .17 .00 1.03 1.86

P2 [ P3 .38 .13 .01 .67 .68

M Global FTF [ VC .69 .25 .01 .18 1.20

P 9 M Global P2 FTF [ VC 1.08 .30 .00 .48 1.68

P3 FTF [ VC .57 .24 .02 .09 1.06

P 9 M 9 V Global* P3 FTF US [ T .88 .34 .04 .04 1.73

US [ S 1.00 .36 .02 .13 1.88

Key:

P = Interview phase, P1 = Interview phase 1 (Background questioning), P2 = Interview phase 2 (Suspi-
cious questioning), P3 = Interview phase 3 (Accusatory questioning)

M = Modality, FtF = Face to face, VC = Videoconference

V = Veracity, T = Truth-teller, S = Sanctioned deceiver, US = Unsanctioned deceiver

* The univariate test did not find a significant 3-way interaction
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F(4, 124) = .94, p = .44, g2 = .03 were not significant, a close look at Fig. 3 revealed

stark differences between the two modalities for the unsanctioned group, Mdiff = .1.314,

p = .022, 95 % CI (.192, 2.436). Bonferroni-corrected comparisons indicated that in the

FtF modality, the unsanctioned group maintained the most synchrony, especially during

phase 3, where they differed significantly from dyads with a truth-teller, Mdiff = .88,

p = .04, 95 % CI (.04, 1.73) or a sanctioned deceiver, Mdiff = 1.00, p = .02, 95 % CI (.13,

1.87). There were no significant differences among the groups in the VC modality.

Although these results should be interpreted with caution, it appears that FtF unsanctioned

deceivers may have strategically attempted to maintain high synchrony in order to appear

credible, but VC unsanctioned deceivers did not. The results offer limited support for H2

because dyads with unsanctioned deceivers tended to have higher levels of synchrony than
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Background Suspicious Accusatory

Interview Phase

1
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Interviewer

Fig. 2 Interviewer main effects
for global synchrony across
interview phases
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Fig. 3 Interaction effect between modality and veracity condition for global synchrony across interview
phases
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dyads with truthful participants or sanctioned deceivers, but only in the FtF modality

during the accusatory phase of questioning.

Local Synchrony

Four dependent measures of local synchrony (lower face, upper face, nodding and shaking,

and laughing along) were included in a multivariate analysis of covariance with three

between-subjects independent variables (modality, veracity, and interviewer) and one

within-subjects independent variable (interview phase) and interview duration as a

covariate. The MANCOVA on the four transformed head and face features showed a

significant result in Bartlett’s test of sphericity, v2 (9, N = 74) = 60.95, p \ .001, sup-

porting our use of MANCOVA. To protect against unequal variance–covariance matrices

of the dependent variables, we used Pillai’s trace in assessing multivariate effects (Meyers

et al. 2006). Significant main effects were found for phase, p = .001, g2 = .36, inter-

viewer, p \ .001, g2 = .17, and the Phase 9 Interviewer interaction, p = .011, g2 = .20.

The main effect of modality produced a near-significant effect, p = .063, g2 = .13, as did

the interaction for Phase 9 Modality 9 Veracity, p = .074, g2 = .18. Follow-up uni-

variate tests were performed for each head and face synchrony feature. The results of the

MANCOVA and the ANCOVAs can be found in Table 7. Table 8 presents a summary of

all the significant Bonferroni-adjusted pairwise comparisons for each of the local measures

of synchrony.

For lower face movements, the univariate test revealed a significant main effect for

phase, p = .003, g2 = .17 a significant Phase 9 Interviewer interaction, p = .018,

g2 = .113, and a significant Phase 9 Modality 9 Veracity interaction, p = .05, g2 = .07.

The within-subjects contrasts revealed a significant linear relationship for the interview

phase, F(1, 64) = 13.37, p = .001, g2 = .17, a significant linear relationship for the

Phase 9 Interviewer interaction, F(3, 64) = 5.38, p = .002, g2 = .20, and a significant

quadratic relationship for the Phase 9 Modality 9 Veracity interaction, F(2, 64) = 4.55,

p = .014, g2 = .12. Figure 4 reveals that synchrony of the lower face dropped dramati-

cally for all subjects when moving from background questioning (phase 1) to the suspicion

questioning (phase 2), particularly for unsanctioned and truthful VC dyads. Paired com-

parisons on the estimated marginal means for Phase 9 Modality 9 Veracity revealed that

modality had very little impact on lower face synchrony in that the only significant dif-

ference between the FtF and VC modalities was in phase 1 for dyads with truthful par-

ticipants, Mdiff = -.90, p = .053, 95 % CI (-1.81, .011). The type of questioning did

affect lower face synchrony, supporting H3, but there were few discernible patterns in

terms of the impact of modality or veracity.

For upper face movements, the univariate test revealed a marginally significant effect

for modality, p = .086, g2 = .045, and a marginally significant Modality 9 Veracity

interaction, p = .092, g2 = .072. Bonferroni-adjusted comparisons on the estimated

marginal means of Modality 9 Veracity indicate that the FtF and VC dyads did not differ

in terms of upper face synchrony when the participant was truthful or a sanctioned liar, but

dyads with an unsanctioned liar in the VC condition demonstrated significantly less syn-

chrony than when the interview was FtF. Pairwise adjusted comparisons indicated that in

the FtF condition only, dyads with unsanctioned liars were somewhat more synchronous

than dyads with truth-tellers or sanctioned liars, as can be seen in Fig. 5. There were no

significant differences between veracity conditions in the VC modality. Similar to the

findings for global synchrony, FtF dyads with unsanctioned deceivers tended to maintain

relatively high synchrony, but this was not the case for VC unsanctioned deceivers. These
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findings support H2 and H3 because synchrony was related to modality and the veracity of

the participant. However, H1 was not supported on upper face synchrony because there

were no differences across the phases of the interview.

For laughing along with the partner, the univariate test revealed significant main effects

for modality, p = .024, g2 = .077, and interviewer, p = .011, g2 = .16, as well as a

significant Modality 9 Veracity interaction effect, p = .024, g2 = .11, and a significant

within-subject three-way interaction effect for Phase 9 Modality 9 Veracity, p = .026,

g2 = .08. The within-subjects contrasts revealed a significant linear relationship for the

Phase 9 Modality 9 Veracity interaction, F(2, 64) = 5.560, p = .006, g2 = .15, such

that the decline in laughing along between interview phase 1 to phase 2 was greater for FtF

than VC dyads and was the greatest for FTF unsanctioned deceivers (see Fig. 5). Bon-

ferroni-adjusted comparisons on the estimated marginal means indicated that during

background questioning in the FtF condition, dyads with unsanctioned deceivers and

truthful participants were more likely to laugh along than sanctioned deceivers (p \ .001,

p = .056). When the questions signaled suspicion, dyads with truthful participants were

somewhat more likely to laugh along than dyads with unsanctioned deceivers, p = .066.

Table 8 Significant Bonferroni-corrected pairwise comparisons for local measures of synchrony

Effect Measure Paired comparisons Mdiff SE p 95 % CI

L U

P Lower face P1 [ P2 1.72 .17 .00 1.32 2.13

P1 [ P3 2.12 .17 .00 1.69 2.55

Nod/shake P1 [ P2 .64 .16 .00 .25 1.03

P1 [ P3 1.00 .18 .00 .56 1.44

P2 [ P3 .36 .14 .04 .01 .71

M Laugh FTF [ VC .28 .12 .02 .04 .52

Upper face FTF [ VC .30 .17 .09 -.04 .64

Nod/shake FTF [ VC .52 .27 .05 -.01 1.05

M 9 V Upper face FTF US [ T .62 .25 .05 .00 1.24

US [ S .65 .26 .05 .01 1.29

Laugh FTF S \ T -.40 .16 .05 -.81 .00

S \ US -.58 .18 .01 -1.04 -.13

P 9 M 9 V Lower face P1 T FTF [ VC -.90 .46 .05 -1.81 .01

Upper face* P2 FTF US [ S .85 .33 .04 .03 1.66

P3 FTF US [ T .62 .24 .03 .04 1.21

US [ S .67 .24 .02 .07 1.27

Laugh P1 FTF S \ T -.69 .28 .06 -1.39 .01

S \ US -1.34 .32 .00 -2.12 -.56

P2 FTF S \ T -.43 .18 .07 -.87 .02

Key:

P = Interview phase, P1 = Interview phase 1 (Background questioning), P2 = Interview phase 2 (Suspi-
cious questioning), P3 = Interview phase 3 (Accusatory questioning)

M = Modality, FtF = Face to Face, VC = Videoconference

V = Veracity, T = Truth-teller, S = Sanctioned Deceiver, US = Unsanctioned Deceiver

* The univariate test did not find a significant 3-way interaction
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No significant differences emerged among the veracity conditions in the FtF modality

during phase 3. In the VC modality, the average count of laughing along was extremely

low across conditions, and truth-tellers, sanctioned liars, and unsanctioned liars did not

differ significantly during any of the three phases of the interview. Again, modality had a

strong impact only on unsanctioned liars, and only during background questioning. FtF
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Fig. 4 Interaction effect between modality and veracity condition for lower face synchrony across
interview phases
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unsanctioned dyads had a relatively high rate of laughing along, but the average count of

laughing along for VC dyads was very low, Mdiff = 1.33, p = .005, 95 % CI (.428, 2.234),

indicating once more that unsanctioned deceivers may have attempted to utilize synchrony

as a conscious or unconscious strategy to maintain rapport and appear credible, but the VC

modality was so disruptive to interactional synchrony that this was not a viable option for

VC deceivers. Synchrony in terms of laughing along was related to interview phase,

modality, and veracity, thus H1, H2, and H3 received partial support (see Fig. 6).

For head nodding and shaking, the univariate test revealed significant main effects for

phase, p = .003, g2 = .17, modality, p = .054, g2 = .057, and Interviewer, p \ .001,

g2 = .309. The within-subjects contrasts revealed a significant linear relationship for the

interview phase, F(1, 64) = 12.86 p = .001, g2 = .17, a significant quadratic relationship

for Phase 9 Veracity, F(2, 64) = 3.30, p = .043, g2 = .093, and a significant linear

relationship for the Phase 9 Interviewer interaction, F(3, 64) = 3.403, p = .023,

g2 = .138. FtF dyads tended to synchronize more than VC dyads, regardless of phase or

veracity. Examination of the estimated marginal means for Phase 9 Veracity revealed that

dyads with truth-tellers, who tended to have high synchrony during background ques-

tioning, experienced a significant decrease in synchrony when the questions signaled

suspicion, p \ .001, but synchrony in phase 1 was not significantly different from phase 2

for dyads with sanctioned deceivers, p = .38, or unsanctioned deceivers, p = .71. The

effect of modality was significant, lending support to H1, and H2 and H3 received partial

support; type of questioning and veracity impacted the tendency to nod along.

Analyses of Relationship Between Synchrony and Confessions (R1)

Global Synchrony

The research question, which examined whether synchrony would be related to participant

confession, was first tested with a mixed model ANOVA on the global synchrony ratings
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Fig. 6 Interaction effect between modality and veracity condition for laughing along across interview
phases
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across the three interview phases. Modality (FtF/VC), whether or not the participant

confessed (yes/no), and the interviewer ID (1–4) were included as between-subjects fac-

tors. Since no truth-tellers falsely confessed, we eliminated truth-tellers, which left a

relatively small sample (n = 69) for this analysis. The results are presented in Table 9.

Main effects were found for phase p \ .001, g2 = .62, and modality, p \ .001, g2 = .25,

and there was a marginally significant interaction effect for Phase 9 Confession, p = .091,

g2 = .08. In answer to the research question, the linear within subjects effect for

Phase 9 Confession was marginally significant, F(1, 60) = 3.058, p = .085, g2 = .05. As

is evident in Fig. 7 during the first two phases of the interview (background and suspicious

questioning), the confessors and non-confessors were identical in their ratings of global

synchrony. During phase 3, when most confessions actually occurred, dyads with con-

fessors were rated as more synchronous than dyads without confessors (Mdiff = .58,

p = .04, 95 % CI (.027, 1.13). Pairwise comparisons of interview phase by confession

were conducted for each modality. As indicated by Fig. 7, dyads with a confessor exhibited

greater synchrony than dyads with a non-confessor during phase 3 in the FtF modality,

Mdiff = .97, p = .01, 95 % CI (.24, 1.71), but there were no significant differences for VC

dyads Mdiff = .19, p = .65, 95 % CI (-.62, .98). Skilled interviewers typically tend to use

synchrony and rapport to encourage trust and cooperation with a subject, often with the

goal of eliciting a confession. These findings suggest that interviewers who attempt to

conduct interviews using videoconferencing may be less able to utilize such techniques.

Local Synchrony

The relationship between synchrony and confession on the four head and face features

(lower and upper face movement, laughing along and nodding/shaking) was tested with a

mixed model MANCOVA, with the three phases of the interview as the within-subject

factor and modality (FtF/VC), report of confession (yes/no) and interviewer as between-

subject factors, with duration included as a covariate. Bartlett’s test of sphericity, v2 (9,

N = 69) = 51.613, p \ .001, indicated the features were related and that MANCOVA was

Table 9 Mixed model analysis of variance for Phase 9 Modality 9 Confession effects for global
synchrony

Source Value df1 df2 F p g2

Between

Interviewer (I) .91 3 60 .32 .814 .02

Modality (M) 57.85 1 60 20.21 .000 .25

Confession (C) 2.30 1 60 .80 .374 .01

M 9 C 4.03 1 60 1.41 .240 .02

Within

Phase (P) .38 2 59 48.33 .000 .62

P 9 M 1.00 2 59 .11 .892 .00

P 9 C .92 2 59 2.49 .091 .08

P 9 M 9 C .95 2 59 1.52 .227 .05

P 9 I .77 6 118 2.73 .016 .12

Within-Subjects F ratios are Wilk’s approximation of F. Sample (n = 69) includes deceivers (sanctioned
and unsanctioned) only
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warranted. The results did not reveal a significant between-subjects multivariate effect for

the factor of interest, confession, Pillai’s Trace = .05, F(4, 58) = .73, p = .58, g2 = .05,

nor were there any interaction effects for confession. Although the raters who judged

global synchrony did see some increased synchronization between dyads with confessors,

differences between confessors and non-confessors were not evident from these particular

features.

Discussion

This study is one of the first of its kind to investigate synchrony as a method of deception

detection and to examine the effects of synchrony across two different modalities, FtF and

VC. We predicted that any mediation, even a rich format like VC, would disrupt the

normal synchronization processes that occur during the flow of conversation. We also

predicted that deception and the accusatory nature of the questions would disrupt syn-

chrony. We found substantial support for these predictions.

The first hypothesis predicted that modality would hamper the exchange between

interviewer and interviewee. In support of H1, a main effect for modality was found for

global synchrony, and for the local measures of upper face, laughing along, and nodding

and shaking. Synchrony in the lower face was also affected by modality, as evidenced by

the Phase 9 Modality 9 Veracity interaction. Figure 8 depicts these effects among dyads

with non-confessors. Interactional synchrony was dampened under VC as compared to FtF

communication.

Additionally, interaction effects emerged that lend support to H2 and H3, that syn-

chrony is affected by deception and type of questioning. The impact of modality across

measures is consistent with past research that showed a degradation in social presence

when exchanges are mediated (e.g., Biocca et al. 2003) even though, aside from rare
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Fig. 7 Mean rating of global synchrony for confessors and non-confessors across interview phases by
modality
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connectivity problems, the interviewers and interviewees had no trouble interacting

through VC during the interviews.

The results imply that the effectiveness of interviewing via VC can be hindered by the

modality itself. VC participants showed reduced ability to synchronize with one another

overall as seen in the global ratings and especially in the more difficult latter phases of the

interview. In particular, VC participants were less synchronized in their upper face

movements, they showed less mirroring of one another’s nodding and head shaking, and

they laughed along with one another less often. Inasmuch as laughing along with one

another is an important method of establishing rapport and a sense of togetherness in

conflict discussions (Dunbar et al. 2012), the VC modality can be seen as restricting the

nonverbal tools of which participants can avail themselves to create the enmeshment that

facilitates interpersonal interactions. Although the lack of synchrony in visual cues might

be attributed to difficulties with the medium’s interface, the fact that the VC participants

engaged in less laughing along with one another, which is both a verbal and auditory cue,

suggests that the nature of conversations in VC is fundamentally different than that con-

ducted FtF. The fact that the VC interviews were also slightly shorter than FtF (Dunbar

et al. 2013) suggests a greater seriousness and task-focus in the mediated setting, although

more research is needed to verify this speculation. When coupled with the results that

interviewers were less able to garner confessions in the VC medium compared to FtF, the

medium seemed to present a formidable barrier to the interviewers employing rapport as a

method of deception detection.

The effects of modality also were apparent when examining the disruption caused to

synchrony over time when questioning proceeded from the innocuous to the more suspi-

cion-signaling inquiry of phase 2 and the outright accusations of phase 3. Supporting H3, a

main effect or an interaction effect involving interview phase was found for all measures

except upper face. In general, charged questions had a more disruptive impact on inter-

actional matching and synchrony when interviews took place in a mediated fashion than in

a FtF one. Thus, in addition to the powerful effect rendered by the changes in question tone

from phase 1 to phase 2 to phase 3, which was disruptive in its own right, modality also

exerted influence. The suspicious questioning of the second phase of the interview severely

disrupted the synchrony of the VC dyads, such that the majority were rated as having very
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Fig. 8 Overall effect of modality for all measures of synchrony. The means of global synchrony are based
on the 1–7 Likert scale ratings. The means for the four measures of local synchrony are based on counts
(transformed). For each measure, a score of 1 is a rating of no synchrony or zero counts of synchrony
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little to no synchrony. Those in the FtF modality were better able to maintain synchrony

than those in the VC modality, but showed a steady decline across the three interview

phases.

Modality also played an important role in the ability to use synchrony to distinguish

between truth-tellers and deceivers in that significant differences were discernible only in

the FtF modality. In the global coding of synchrony, unsanctioned deceivers capitalized

upon interactional adaptation to evade detection during the last block of questions by being

even more synchronized than truth-tellers. No such differences were found under VC.

Similarly, in the FtF modality only, dyads with unsanctioned liars tended to exhibit more

upper face synchrony than truth-tellers or sanctioned liars, particularly in the third phase of

the interview. Again, there were no significant differences between the VC dyads, so one

might surmise that FtF deceivers who cheated and voluntarily lied tended to synchronize

with the interviewer, perhaps as a means to appear credible, whereas truthful participants

and those whose deceit came with the stamp of approval from the research assistant

showed less synchrony, particularly when the questioning became accusatory. If deception

can be reliably linked to changes in synchrony, the investigator’s ability to detect this

potential shift would be weakened by mediated interviews.

In addition to the modality and the sanctioning of the deception, two other variables

proved to be influential: the interviewer and the interview phase. We focus on these

variables because if synchrony is to be useful in distinguishing between truth and

deception, it is critical to understand what else affects synchrony aside from deception.

When the interviewers asked suspicious and accusatory questions, the synchrony between

the interviewer and the interviewee dropped precipitously. This was the case for truth-

tellers as well as deceivers and is evident in Figs. 1, 3, and 4. There was also significant

variation among the interviewers as some interviewers demonstrated higher synchrony

than others. We statistically controlled for these variables and their effects on synchrony in

this analysis and as a result, could clearly observe the relationships among modality,

deception, and synchrony. However, we believe that without this control, there is danger in

misattribution of changes in synchrony. Therefore we recommend caution when relying on

synchrony to identify deception because the largest and most noticeable changes in syn-

chrony between subjects were due to variables other than deception. In addition, a control

condition in which innocuous questions are discussed for the entire time period would help

determine if the drop in synchrony is due largely to the change in question type, or the

length of time of the conversations, or both.

Our analyses of the research question revealed that synchrony was positively related to

confessions. The evidence for this finding was apparent with the global ratings of syn-

chrony but not for the measures of local synchrony. Although the patterns for confessors

and non-confessors across interview phases were similar in VC and FtF modalities, syn-

chrony was related to the possibility of confession when the interview was conducted in

person, but not for VC interviews. The finding of a relationship between synchrony and

confessions is consistent with practitioner observations and recommendations. It suggests

that one of the greatest benefits of synchrony is that it contributes to an environment where

a deceiver feels comfortable confessing and that once the subject does confess, the

interview can return to a more ‘‘normal’’ conversational state. Popular interviewing guides

(e.g., Inbau et al. 2013) suggest that the primary objective of an interview is to create

conditions under which the subject is encouraged to reveal the truth. Although additional

research is necessary because our analyses do not offer a causal connection between

synchrony and confession, we offer the first step in determining whether interrogators can

use interactional synchrony as a tool by suggesting the link between synchrony and
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confessions is real. Inasmuch as the interviewer is responsible for managing the interac-

tion, the interviewer has a great degree of control over the level of synchrony and can alter

it as he or she sees fit. The interviewer can mirror the behaviors of the interviewee or can

tailor questioning to elevate synchrony, all with the hope of encouraging confessions, but,

compared to an in-person interview, the VC interviewer suffers a disadvantage in terms of

utilizing this influence.

Limitations and Future Directions

There are several important limitations to consider when interpreting and applying this

research. First, although we used professional interviewers to increase the level of eco-

logical validity, there were only four of them. Given that interviewer emerged as such an

influential variable impacting synchrony, we hope to extend these findings to additional

interviewers in an effort to generalize our results to a greater degree. Although many

studies like ours rely on a single interviewer, future researchers might consider employing

our methodology of multiple interviewers rather so that the effects of the interviewers

themselves can be assessed and controlled.

Second, this investigation explored an existing dataset, and we did not manipulate the

level of synchrony. Thus we cannot draw definitive conclusions about causality. This limits

the applicability of our findings related to the research question since we cannot rule out

the possibility that interviewees who intended to confess demonstrated more synchrony.

Additional data collection where synchrony is manipulated is needed to rule out this

alternative explanation and to support our promising, initial results.

Although the quality of the VC connection was generally good, it is possible that

synchrony would be less disrupted by a higher quality connection medium, such as ded-

icated HD video conferencing. Research regarding the impact of quality differences in

deception detection is called for. The continuing and rapid improvements in VC tech-

nology, as well as increased familiarity and comfort with its use, create a moving target in

terms of understanding the differences between FtF and VC interactions.

Finally, our method of measuring synchrony relies on both subjective (global syn-

chrony) and objective measures (counts of behavior). The directionality of the relationship

between deception and synchrony varies according to these measurement approaches.

Therefore, the conflicting findings of past synchrony research may be explained (at least in

part) by complex interactions in which synchrony is a part and researchers have used

differing methods of measurement.

Conclusion

This study demonstrates the utility of examining nonverbal synchrony in two different

areas, in our demonstration of similarities and differences between VC and FtF commu-

nication, and in the promise that synchrony can provide one more tool in attempts to detect

deception. As long as important variables such as modality, interviewer and question type

are considered, synchrony may help to distinguish between truth-tellers and deceivers

when interviews are conducted in person. However our results indicate that the significant

benefit that comes from synchrony during interviews may not be a greater ability to detect

deception, but may be in creating an environment that is conducive to confessions. In

general, synchrony was disrupted in the VC modality to the extent that most of the findings
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regarding the detection of deception or the relationship between synchrony and confessions

did not occur with the VC dyads. This suggests that there are some negative consequences

for using mediated communication to conduct law enforcement interviews.
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