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ABSTRACT

ARTICLE HISTORY

Looming objects generate unique multisensory information and
can signal potential danger. While visual judgments of arrival time
are relatively accurate, auditory judgments tend to be anticipatory.
When presented with information from both modalities, observers
tend to rely on visual information for successful interaction.
Previous work has shown that auditory information can influence
perception of visual looming and receding. Here, we examined how
visual information affects the auditory perception of looming and
receding sounds. Participants judged the loudness change of
sounds accompanied by visual looming and receding stimuli. We
found that looming and receding visual stimuli influenced esti
mates of loudness change. Sounds were perceived to change
more in loudness when presented with a larger visual change. We
also found that looming sounds were perceived to change more in
loudness than equivalent receding sounds and that participants
showed better discrimination of the change between receding
sounds than looming sounds.
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Introduction
One of the most famous examples of audiovisual perceptual interaction is the McGurk
effect, a phenomenon in which vision alters speech perception (McGurk & Macdonald,
1976). for example, an auditory stimulus of /ba/ can be perceived by the listener as /da/
when presented with a speaker saying /ga/. This interaction between modalities has been
shown in prelinguistic infants (Rosenblum et al., 1997) and is a clear example of the
interaction between the two modalities.
However, audiovisual interaction is not limited to speech perception. Work on the
ventriloquist effect shows that multisensory integration of auditory and visual cues can
influence object localization (Alais & Burr, 2004). Other studies have shown that per
ceived motion is a product of multisensory information. Audition and vision interact,
exerting influence on each other when participants are asked to attend to one of the two
modalities (Alink et al., 2008; Schmiedchen et al., 2012; Soto-Faraco et al., 2002;
Stekelenburg & Vroomen, 2009). However, most of this work on multimodal motion
perception has examined objects moving in azimuthal or bypass trajectories with respect
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to the observer. Moving objects approaching an observer (referred to here as looming
objects) also provide auditory and visual cues integrated to create a single representation
of a looming object (Gordon & Rosenblum, 2005).
In a natural environment, looming objects can signal danger or opportunity, and
a growing body of research has shown differential perception of looming versus receding
objects in both vision and audition (Lewis & McBeath, 2004; A. McGuire et al., 2021;
Neuhoff, 2001, 2018; Orioli et al., 2018; Vagnoni et al., 2015; Wilkie & Stockman, 2018).
Enhanced object approach or object appearance detection might increase survival
chances (Cole & Kuhn, 2010), and such advantageous perceptual biases might be passed
onto future generations (Haselton et al., 2009).
Looming perception has been studied formally since at least the 1960s and is
typically studied in the laboratory using optically expanding visual stimuli and rising
intensity auditory stimuli to simulate moving sounds (Ball & Tronick, 1971; Franconeri
& Simons, 2003; Freiberg et al., 2001; McBeath et al., 2019; A. McGuire et al., 2021;
Moher et al., 2015; Neuhoff, 2001; Regan & Vincent, 1995; Schiff et al., 1962; Yamasaki
et al., 2018). Although these kinds of stimuli are not actual sound sources in motion,
they do present the most dominant cues to looming motion in each modality and
sufficiently activate neural mechanisms that are involved in processing threedimensional motion perception (Bach et al., 2009; Maier & Ghazanfar, 2007; Regan
& Beverley, 1978; Rosenblum et al., 1987; Tyll et al., 2013; Vagnoni et al., 2015). They
also reliably elicit perceptual and behavioral responses consistent with threedimensional motion perception (Clery et al., 2015; Orioli et al., 2018; Schiff et al.,
1962; Vagnoni et al., 2015). In a sense, they are used to study looming perception in the
same way that apparent motion has long been used to study motion perception. Thus,
we will refer to these kinds of stimuli as “looming” with the understanding that they are
not physically approaching sound sources.

Auditory Looming Perception
The tendency for listeners to underestimate the arrival time of an approaching sound
is referred to as the auditory looming bias. Auditory perception is prioritized when
visual perception is limited because of poor visibility. Looming sounds are unique
stimuli that produce certain perceptual biases. For example, the stopping distance of
a looming sound is perceived as closer than that of an equivalent receding sound
(Neuhoff, 2001), and the arrival time of a looming sound is underestimated (Neuhoff
et al., 2009). The biased perception of looming sounds is not limited to distance and
arrival time judgments. A primary cue to the distance of looming and receding
sounds is intensity change (Kolarik et al., 2016; Zahorik et al., 2005). Perhaps not
surprisingly, an analogous bias is also shown in judgments of loudness change of
rising and falling intensity tones. Listeners tend to rate the change in loudness as
greater in rising intensity tones than equivalent falling intensity tones (Neuhoff,
1998, 2001; Olsen et al., 2010). Looming signals are likely prioritized in perceptual
processes because of the potential threat of approaching objects. Receding objects
generally do not signal potential danger, and in these instances, autonomic nervous
system responses are more muted (Bach et al., 2009, 2008).
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Individual differences can account for differences in the magnitude of the looming
bias. For example, sex differences have been shown, with women exhibiting a more
anticipatory bias than men (Neuhoff et al., 2009). Strength and cardiovascular fitness also
affect the looming bias, as listeners with poor physical fitness show a larger under
estimation of looming sounds (Neuhoff et al., 2012). Psychological factors also have an
effect. Disorders, such as depression and anxiety, have been shown to affect the magni
tude of the auditory looming bias (Riskind et al., 2014). Together, these findings suggest
that the auditory looming bias is greater for those individuals who are less prepared, both
physically and mentally, to interact with an incoming threat.
An increase in intensity has been shown to simulate an approaching sound as
measured by both perceptual and physiological responses (Schmuckler et al., 2007).
However, the type of sound can change perceptual prioritization. The auditory looming
bias occurs with tones but not with broadband noise (Neuhoff, 1998, 2001; Silva et al.,
2017). These results suggest that this anticipatory bias is a specific adaptation to a single
approaching event rather than dispersed, non-biological sound sources such as rain or
wind. Moreover, other characteristics, such as perceived urgency, influence the extent to
which arrival times are underestimated as sounds that are perceived as more urgent are
also perceived as arriving sooner (Gordon et al., 2013; Neuhoff et al., 2014). A similar
effect occurs in the visual domain. Emotional characteristics, such as threat, influence
viewers’ perceived arrival time as threatening looming stimuli, such as snakes and
spiders, are underestimated more than non-threatening stimuli (Vagnoni et al., 2012).
Sounds increasing in intensity result in a physiological response that does not occur
with equivalent decreasing sounds. For example, looming sounds activate amygdala and
initiate neural activity that underlies attentional processes (Bach et al., 2008). Looming
sounds also elicit heightened sympathetic nervous system responses that do not occur
with equivalent receding sounds. These include greater skin conductance response,
increased pupil dilation, and more unpleasant emotional ratings. These increased arousal
responses further suggest that looming sounds elicit an adaptive response designed to
deal with the approach of threatening objects (Bach et al., 2009; Fletcher et al., 2015).
While the auditory system appears to act as a warning system for approaching objects,
vision provides relatively accurate information, resulting in precise arrival time estimates
(Regan & Vincent, 1995). For example, Gray and Regan (1998) showed that visual time to
contact estimates can be as accurate as ±2.0–2.5 msec. Auditory time-to-contact esti
mates have been shown to have anticipatory errors over an order of magnitude larger
than this (Neuhoff et al., 2009). However, some small visual biases toward looming
objects have been shown to develop at an early age. Starting at three months old, infants
prefer to look toward expanding stimuli rather than contracting (Shirai et al., 2004). At
four to five months, infants can visually discriminate collision versus bypass trajectories
for looming objects (Schmuckler et al., 2007).
Visual Looming Perception
The anticipatory looming bias is notably smaller in vision than in audition. In time-toarrival judgments, observers are significantly more accurate when provided visual infor
mation than when they make judgments with equivalent auditory information (DeLucia
et al., 2016). However, underestimation of visual arrival time has been observed when
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uncertainty is introduced. When the approaching object is obscured on approach, and
participants are asked to determine when the object would have arrived if it did not
disappear, the arrival judgments are underestimated (Manser & Hancock, 1996). By
contrast, an auditory looming bias occurs even when listeners hear the entire approach
of the sound (Neuhoff, 2016; Neuhoff et al., 2014). Uncertainty can also change viewers’
perception of the direction of travel. When presented with ambiguous visual motion that
can be perceived as either looming or receding, viewers tend to perceive objects as
looming (Lewis & McBeath, 2004).
Erring on the side of caution under uncertain multimodal conditions suggests that the
system provides a margin of safety when perceiving looming objects. More preparation
time is afforded more vulnerable individuals. In addition to the greater auditory looming
bias produced by physical weakness (Neuhoff et al., 2012), vulnerability can be induced
by high cognitive load. Participants under a higher cognitive load, induced by a number
memorization task, exhibited a greater auditory looming bias (A. B. McGuire et al.,
2016). However, a visual looming bias is far less influenced by high cognitive load (A.
McGuire et al., 2021). This is consistent with the idea that although the auditory system
acts as an advanced warning, the visual system provides relatively accurate information
to deal effectively with the object’s approach under various conditions.
Multisensory Integration in Motion Perception
The auditory and visual systems prioritize looming objects (albeit lesser in vision).
Integrating both modalities creates a perceptual representation that allows interaction
with objects in motion, particularly with objects approaching the observer. Much of the
previous research on time-to-arrival judgments has examined a single modality in
isolation, despite moving objects simultaneously producing visual and auditory cues.
Gordon and Rosenblum (2005) found that participants underestimated the arrival time
of looming objects even if approach information is split across modalities. This integra
tion of multisensory signals is special as audiovisual cues are selectively integrated for
looming objects, resulting in faster reaction times, greater movement detection, and
greater subjective ratings of change than static or receding cues (Cappe, Thut, Romei, &
Murray, 2009).
This special integration of modalities is likely influenced by evolutionary pres
sures as the integration of audiovisual information is shown in human infants at
a young age. Newborn infants show a preference of looking toward an expanding
visual than receding when presented with a sound increasing in intensity, matching
the looming direction of travel (Orioli et al., 2018). Looming objects approaching
the observer on a collision course have a greater looming bias than those on
a bypass trajectory (Schiff & Oldak, 1990). Comparative work with rhesus monkeys
shows preferential looking toward congruent looming motion in auditory and visual
modalities (Maier et al., 2004). This preferential looking occurred only with tonal
stimuli and not with broadband noise.
Similar asymmetries in looming and receding stimuli can also occur in time
perception, further suggesting how auditory and visual cues are integrated specially
in looming stimuli. Grassi and Pavan (2012) asked participants to estimate the
duration of audio, visual, and audiovisual looming and receding sounds. They
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found that listeners overestimated the duration of looming sounds compared to
equivalent receding sounds but no difference in the perceived duration of matched
looming and receding visual stimuli. Furthermore, the duration estimation asym
metry between looming and receding stimuli in the audiovisual condition fell
between the audio and visual conditions. Thus, the duration perception of looming
and receding audiovisual stimuli incorporates both modalities, though perhaps not
equally. Vision is the primary cue when auditory and visual information are both
available during motion perception (DeLucia et al., 2016; Zhou et al., 2007). For
example, DeLucia et al. (2016) found that participants’ time to collision judgments
in audiovisual conditions more closely resemble judgments made in visual condi
tions than auditory. Combining the cues did not guarantee time to collision esti
mates that were more accurate than either modality alone.
Finally, some work has shown that auditory information affects visual looming
perception. For example, the size of an expanding disk is overestimated by partici
pants when accompanied by a looming sound presented in front of the participants
(Yamasaki et al., 2018). However, rear-presented sounds did not produce the same
overestimation effect, suggesting that audiovisual stimuli are selectively integrated
when perceived to be produced by a single event. Similarly, binocular rivalry studies
show that looming visual stimuli are prioritized over equivalent receding stimuli.
This advantage is enhanced when looming sounds are paired with the looming
visual stimulus (Conrad et al., 2013; Parker & Alais, 2007). Other work has shown
that a moving visual stimulus can influence the perceived motion of a sound source
more broadly (Conrad et al., 2010; Mateeff et al., 1985) and that dynamic auditory
stimuli can similarly influence visual motion perception in both looming and lateral
motion conditions (McBeath et al., 2019).

The Current Study
Looming auditory and visual information can be integrated into a single percept.
However, when observers are asked to attend to changes in a single modality, change
in one modality likely influences perceived change in the other. The extent and the nature
of the influence of vision on the auditory perception of looming and receding objects are
unknown. The perception of moving objects is often studied in one modality, neglecting
that moving objects typically emit both visual and auditory information. Multisensory
looming remains a relatively unexplored field compared to its’ single modality counter
parts. We aim to investigate the well-studied auditory looming bias in the context of the
more common scenario – with a visual accompaniment.
Here, we presented participants with looming and receding audiovisual stimuli
with two levels of change magnitude in each modality. To examine the influence of
visual information on audition, we asked participants to judge how much the sound
of each audiovisual stimulus changed in loudness. We hypothesized that visual
looming and receding would significantly influence the perception of loudness change
and that looming sounds would be perceived to change more than equivalent reced
ing sounds.
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Methods
Sample Size
We conducted an a priori power analysis to determine sample size using G*Power 3.1.9.2
(Faul et al., 2007). We subsequently set our sample size at N = 60. This yielded statistical
power of .80, which was sufficient to detect an effect size of f = .125 at an alpha level of .05
for our repeated measures design.
Participants
We tested 60 participants (30 female) between 23 and 69 years of age (M = 39.3, SD =
12.9) from Amazon Mechanical Turk (MTurk) using CloudResearch (Litman et al.,
2017). All reported normal hearing and normal or corrected-to-normal vision.
Participants were paid $0.35 for their participation. Ten participants reported technology
problems that resulted in the stimuli not playing to completion. These participants were
replaced. All participants provided informed consent to the procedures approved by the
College of Wooster’s Human Subject Research Committee.
Stimuli
We kept the duration of all stimuli constant at 2 s. This means that stimuli that exhibited
a larger amount of change also had a faster rate of change over the fixed interval. The visual
stimulus was a solid black disk located centrally on a white background. The disks expanded
(looming) or contracted (receding) linearly. The two levels of change in the looming
condition started at a different size but ended in the same size. The disk grew by 75% in
size in the visual large change condition and 65% in the small change condition (Figure 1A).
The receding stimuli were the same as the looming stimuli but played backward.
The auditory stimuli consisted of 440 Hz diotic sinusoids that changed either 15 dB
(small change) or 25 dB (large change). The sounds were matched for overall intensity,
and the starting and ending intensities of the large-change sound were above and below
the starting and ending intensities of the small change-sound, respectively (Figure 1B).
The amount of change in auditory and visual conditions was determined through pilot
testing. In addition, auditory stimuli changing by 15 dB have been used in previous
experiments in auditory looming (Neuhoff, 1998), and 25 dB change closely resembles
previous work (Neuhoff, 2001).
The visual and auditory stimuli were combined to create four unique stimuli in the
looming and receding conditions. The absolute levels of stimulus change in each mod
ality differed among participants depending on the equipment they used to participate in
the experiment and their choice of comfortable listening level. While this introduces
greater variability into our results, finding significant results despite this variability would
speak to the strength and generalizability of the effect.
We ran a pilot test with 30 naïve participants on all four of our stimuli to ensure that
they were perceived as a single multidimensional stimulus rather than separate audio and
visual signals. Participants watched each video clip and reported the number of objects
they perceived. We found that 99.2% of the time, the audiovisual stimuli were perceived
as a single object.

AUDITORY PERCEPTION & COGNITION

7

Figure 1. Change in visual stimuli (A) and auditory stimuli (B).

Design and Procedure
We administered the online survey using Qualtrics. After providing informed consent,
participants were asked by a recorded voice to adjust their volume to a comfortable
level. The recorded voice also asked participants to enter a code word into a blank text
box to verify that they could hear the auditory stimuli and type the headphones they
used. A video without sound also asked participants to enter a code word into a blank
text box to verify that they could see the visual stimuli presented in videos. Participants
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were instructed to watch the video clips and estimate how much each sound changed in
loudness using a visual analog scale (VAS), a slider that appeared on the screen after
each video played. The two ends of the slider were labeled with “No Change” and
“Large Change” and had no other markings. Participants could move the cursor to any
point of the slider to indicate their perceived change in loudness. Placement of the
cursor on the slider yielded values from 0 (no change) to 100 (large change). However,
these values were hidden from the participants. Each participant saw six videos in each
condition (2 direction x 2 audio change x 2 visual change) for a total of 48 trials. The
survey randomly ordered the presentation of the looming and receding stimuli. The
videos auto-advanced onto the slider, so participants did not have the opportunity to
rewatch each video. After completing the experiment, participants reported their age,
sex, and any hearing or vision impairments. Participants also reported any technical
problems that may have arisen that did not allow the stimuli videos to play for the
entire duration.

Results
We conducted a 2 (direction) x 2 (audio change) x 2 (video change) repeated measures
ANOVA on loudness change ratings. We found a main effect for direction that indicated
looming multisensory stimuli (M = 59.8, SE = 2.6) were perceived to change in loudness
significantly more than receding (M = 54.2, SE = 2.7), F(1, 59) = 6.4, p = .014,
ηp ¼ 0:097. Unsurprisingly, we also found a significant main effect for audio change
that indicated 25 dB intensity change (M = 58.5, SE = 2.5) was perceived to change more
than 15 dB changing intensity (M = 55.5, SE = 2.4), F(1, 59) = 8.6, p = .004, ηp ¼ 0:127.
Importantly, the main effect for video change was also significant and showed that visual
stimuli that grew in size by 75% (M = 57.8, SE = 2.4) influenced loudness change
judgments more than visual stimuli that grew by 65% (M = 56.2, SE = 2.4), F(1, 59) =
6.3, p = .015, ηp ¼ 0:097 (see, Figure 2). Our data are publicly available at https://osf.io/
by8ds/
Finally, there was also a significant interaction between audio change and direction
of change F(1, 59) = 7.8, p = .007, ηp ¼ 0:117 (see, Figure 3). Bonferroni corrected
follow up t-tests showed that for receding stimuli, sounds that change by 25 dB (M =
56.8, SE = 2.8) were perceived to change significantly more in loudness than those that
changed by 15 dB sounds (M = 51.6, SE = 2.8), t(59) = 3.1, p = .003, d = .40. However,
for looming stimuli, there was no significant difference in the perceived loudness
change of 25 dB (M = 60.2, SE = 2.7) and 15 dB changing sounds (M = 59.4, SE =
2.6). The interactions between direction and visual change F(1, 59) =.88, p = .351, ηp ¼
0:015 and the three-way interaction F(1, 59) = .15, p = .686, ηp ¼ 0:003, were not
significant.

Discussion
Our results show that looming and receding visual stimuli can influence the loudness
change of coincident looming and receding auditory stimuli. A larger change in the visual
domain induced a larger perceived loudness change. Further, this influence does not
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Figure 2. Estimated loudness change in each visual change condition. VAS = visual analog scale units
from 0–100. Error bars = 95% confidence intervals.

Figure 3. There was a significant interaction between direction and magnitude of auditory change.
VAS = visual analog scale units from 0–100. Error bars = 95% confidence intervals.

depend on the direction of travel with respect to the observer. Looming and receding
visual stimuli equally enhance the change heard in looming and receding auditory
stimuli, respectively.
The significant interaction between direction and audio change levels was somewhat
unexpected. Listeners perceived a difference between the intensity change of 15 dB and
25 dB for receding but not for looming sounds. This may be due to the general alerting
nature of looming sounds, which have been shown to elicit stronger skin conductance
responses, phasic alertness, and amygdala activation than equivalent receding sounds
(Bach et al., 2009, 2008). However, previous work on estimating the speed of looming and
receding sounds showed better speed discrimination for looming sounds than receding
sounds (Neuhoff, 2016). We are, of course, mindful of some important differences
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between the current study and that of Neuhoff (2016). Here, participants were asked to
estimate the loudness change of diotic tones using a visual analog scale. In the previous
work, participants were asked to make direct speed estimates of looming sounds with full
3-d spatial cues. Differences in stimulus construction and response method might under
lie these conflicting results.
Another potential explanation for this interaction may stem from the effects of the
endpoints of the visual stimuli in the receding condition. Receding visual stimuli in each
magnitude of change condition started at the same diameter and shrank by 65% or 75%.
If the ending diameter of the visual stimuli were particularly influential in judgments of
loudness change, then we might expect differential estimates of loudness change in the
receding condition and equivalent estimates of loudness change in the looming condi
tion, where the ending diameters were the same in each condition. These two potential
explanations are not mutually exclusive. It is possible that both greater alerting of
looming sounds and the endpoints of visual stimuli contribute to the result.
We also support previous work by showing that looming sounds are perceived to
change in loudness more than equivalent receding sounds (Neuhoff, 1998, 2001). This is
consistent with the prioritization of looming versus receding or stationary sounds.
Compared to equivalent receding sounds, looming sounds are perceived to move faster
(Neuhoff, 2016) and stop closer to the listener (Neuhoff et al., 2009). Other work has
shown a general heightened state of the sympathetic nervous system and enhanced
activation of relevant neural networks (Bach et al., 2015, 2009, 2008).
Multisensory Integration
Sounding objects in motion produce auditory and visual cues to motion, and this
information is integrated into a single percept (Gordon & Rosenblum, 2005). However,
a large body of research has shown that changes in one modality or perceptual dimension
can influence judgments of change in another (Benartzi & Marks, 1995; Marks, 1993;
McBeath & Neuhoff, 2002; Melara & Marks, 1990; Neuhoff & McBeath, 1996; Neuhoff
et al., 1999; Potts et al., 1998). In the context of looming objects, previous work has shown
that listeners use both auditory and visual information in estimating the arrival time of
a looming source and that auditory information can influence judgments of changing
visual stimuli (DeLucia et al., 2016; Zhou et al., 2007). Our results show that this influence
is bi-directional and visual looming and receding stimuli can also influence how auditory
information is processed.
The reliability and spatial coincidence of the auditory and visual information in
multimodal looming stimuli can shape how the auditory and visual dimensions are
perceived. In a series of audiovisual experiments, McBeath et al. (2019) found that
auditory motion significantly influenced visual motion when the direction of visual
motion was ambiguous. As it would be unusual to encounter an object that provides
conflicting auditory and visual cues to motion, the system seems to resolve ambiguous
visual motion in the direction of the unambiguous and coincident auditory motion.
Similarly, Yamasaki et al. (2018) found that looming sound influences the perception of
looming visual stimuli only when the sound is spatially coincident with the visual display
in front of the observer. When the sound is presented from behind the listener, the
system assumes two separate objects, and looming sounds do not influence the visual
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perception of looming. Our results are consistent with this work. Congruous changes in
visual looming and receding affected the magnitude of loudness change moving in the
same direction. Although we did not present audio and visual stimuli that changed in the
opposite directions (i.e., looming and receding), we suspect that the result would either
be a diminished percept of loudness change or a failure to integrate the two signals
(Maier & Ghazanfar, 2007).
External Validity
Our data were collected online with participants who listened on their own devices in
various acoustic environments. The wide variability in listening environments and
equipment is a strength in our design that speaks to the robust nature of the effects.
The increased variability produces greater inter-individual differences and works against
the current research hypothesis making it less likely to reject the null hypothesis. Finding
significant results despite this increased variability means that the effect is strong enough
to overcome this variability. The results show the strong external variability of the effect
and suggest that absolute stimulus level and the auditory system’s frequency response are
not likely to contribute to these effects substantially.
Conclusions and Future Considerations
Here we show that looming and receding visual stimuli can significantly influence
loudness change. Our results complement previous work that shows the opposite
influence whereby looming and receding sounds influence the perception of looming
visual stimuli (Conrad et al., 2013; McBeath et al., 2019; Parker & Alais, 2007).
Consistent with previous work, we also find that looming sounds are perceived to
change more in loudness than equivalent receding sounds (Neuhoff, 1998, 2001; Olsen
et al., 2010).
In a natural environment, looming objects produce changes in acoustic intensity and
optical expansion that can specify the arrival time of the source. A key methodological
consideration for future looming research should be examining change in a specific
perceptual dimension (e.g., loudness) versus the perception of more holistic change (e.g.,
the location or time to arrival of a looming multidimensional object). Although we expect
a relationship between these two lines of investigation, there may be instances where
differences occur because participants are asked to focus on a particular dimension (e.g.,
loudness) to the exclusion of all others (something that rarely occurs under natural
conditions). Another consideration will be the richness of the perceptual cues.
Examinations of looming perception have used stimuli that include the relatively impo
verished stimuli like those used here, audiovisual films of looming objects (e.g., Schiff &
Oldak, 1990), immersive 3-d virtual environments (Keshavarz et al., 2017), and the use of
actual looming objects in a natural environment (Neuhoff, 2001). Some work has shown
that incorporating more realistic and ecological cues to looming sounds enhances the
physiological and perceptual response (Bach et al., 2009). Each approach has relative
strengths and weaknesses, and the strongest conclusions will be drawn with converging
evidence from multiple methods (Wilson, 1998).
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