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Abstract

Little research has examined the association between general figure closure speed, a stratum I ability within the Cattell-Horn-
Carroll (CHC) model of intelligence, and face-specific closure ability; an important consideration, as some research suggests
face processing is independent of other abilities. Additionally, figure closure ability (general and face) may correlate nega-
tively with trait-autism, due to theorised autism-related difficulties in global processing. Therefore, in addition to developing
a psychometrically robust short-form Mooney face detection task, we administered the Gestalt Figure Completion Test and
the Autism Spectrum Quotient to a sample of 263 general community adults. We found convergent validity between face-
specific and general figure closure ability (r=.44, 95%CI:[.30, .58]). Furthermore, based on a latent variable model, general
figure closure ability was directly, and face-specific figure closure ability indirectly, negatively associated with trait-autism
(i.e., nonverbal communication). We conclude that face detection ability evidences convergent validity with general figure
closure ability and can be measured reliably in less than four minutes. Finally, a general, rather than face-specific, figure
closure process may tap more directly into autism-like nonverbal communication ability, supporting the notion that global

processing abilities of non-face objects may better reflect the requirements to ‘fill in the gaps’ in social contexts.

Introduction

Closure speed represents individual differences in the cog-
nitive capacity to apprehend disconnected, incomplete or
obscured stimuli to envision the whole (Carroll, 1993).!
Although individual differences in closure speed ability have
been investigated across both visual and auditory modali-
ties, most of the research has focused on visual figure-based
stimuli. Figure closure speed represents "...the ability to
unite an apparently disparate perceptual field into a single
concept” (Ekstrom et al., 1976, p. 25). Occasionally referred
to as a “real world” spatial ability (Von Karolyi et al., 2003),
figure closure ability is commonly measured by the Gestalt
Completion Test, a test where participants view an incom-
plete image comprised of black blotches or lines, and they

L' Although the word ‘speed’ is included in the term ‘closure speed’,
speed of processing is not a common characteristic of tests designed
to measure figure closure ability.
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must mentally fill in the gaps to apprehend the image as a
whole (Ekstrom et al., 1976). In addition to visual process-
ing, successful completion of the test items may be expected
to rely upon spatial representations in long-term memory, as
the stimuli tend to be familiar objects (e.g., animals, words,
furniture). General figure closure ability has been found to
associate positively with other cognitive abilities; in particu-
lar, visualisation (Vz), perceptual speed (P), and flexibility
of closure (CF)? (Pemberton, 1952).

The Mooney Face Test (Mooney, 1957) may be consid-
ered a test of figure closure ability specific to faces, as it
measures an individual’s ability to detect a degraded face
in a visual scene. Specifically, each trial presents three dif-
ferent degraded black and white images and the participant
determines which of the three images contains a face. Each
Mooney Face Test image has obstructions of the important
local, featural and relational information (e.g., eyes, nose,
mouth), requiring participants to combine the white and
black areas to apprehend and detect the face. That is, partici-
pants must fill in the gaps to discern the nature of the image.

2 Flexibility of closure represents the “...ability to identify a visual
figure or pattern embedded in a complex distracting or disguised vis-
ual pattern or array, when knowing in advance what the pattern is”
(Newton & McGrew, 2010, p. 624). We focus only on figure closure
ability.
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Mooney (1957) found that humans were relatively accurate
at detecting faces when obscured, which surpasses even our
most advanced computer-based programs (Aljaafreh et al.,
2022). The Mooney Face Test has been considered a meas-
ure of face detection ability within the context of individual
differences in face processing, and it is considered a distinct
process from face perception and face memory (Robertson
et al., 2017).

Face recognition has been suggested to be essentially
distinct from other cognitive processes (e.g., Wilmer et al.,
2014). Specifically, it has been argued that face recognition
is not correlated with other cognitive abilities, as they are
dependent upon neurological and neurophysiological sys-
tems dedicated to faces. For example, neurological studies
have located a cortical region of the brain (i.e., fusiform
face area) that has been linked specifically to face perception
(Kanwisher & Yovel, 2006). Correspondingly, it has also
been suggested that a dedicated neurophysiological system
may exist for face detection, distinct from what is required
to detect other objects (Decramer et al., 2021; Lewis & Ellis,
2003). However, in a recent review, Walker et al. (2023) sug-
gested that face detection was at least theoretically associ-
ated with other cognitive abilities (e.g., visual spatial ability
and comprehension-knowledge), on the basis that detect-
ing an ambiguous face, such as presented in the Mooney
Face Task, requires an individual to create a mental image
of the face and draw upon knowledge acquired throughout
their lifetime. Furthermore, Walker et al. (2023) estimated
the meta-analytic correlation between face detection abil-
ity (specifically, the Mooney Face Task) and general cogni-
tive ability to be r=0.17 (p =0.044). Importantly, however,
Walker et al. identified only two studies that included face
detection ability and another cognitive ability. Consequently,
Walker et al. encouraged more empirical research to help
determine whether face detection ability was an essentially
independent cognitive process, or a partly dependent cog-
nitive ability, like most other cognitive abilities (McGrew,
2009).

There has also been limited convergent/discriminant valid-
ity research on the association between general figure closure
ability and face-specific figure closure ability. Foreman (1991)
failed to find a significant correlation between general fig-
ure closure ability (Gollin Incomplete Figures Test) and the
Mooney Face Test, suggesting that face processing is an inde-
pendent ability. However, only a relatively small (N=127)
and range restricted university sample was used. By contrast,
Wasserstein et al. (2004) found that the Gestalt Completion
Test and the Mooney Face Test loaded positively onto the
same factor; however, again, only a small (N =63) non-general
population sample (brain injured) was used.

Therefore, further research is required to help evaluate
the convergent validity between general figure closure abil-
ity and face-specific closure ability, in order to evaluate if
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the process of detecting face stimuli is distinctly different
to the process of detecting non-face stimuli. A positive cor-
relation between general figure close ability test scores and
face-specific figure closure test scores would imply some
shared cognitive processes. By contrast, the absence of a
correlation would imply entirely distinct cognitive process-
ing mechanisms.

General figure closure ability
and trait-autism

Defining characteristics of autism include impairments in
nonverbal communication, socialisation, and engagement
in repetitive behaviours (American Psychiatric Associa-
tion, 2013). In addition to a diagnosis of autism, trait-
autism (also known as the Broader Autism Phenotype)
is considered to be a continuum observed in the general
population (Baron-Cohen et al., 2001). One of the most
common measures of trait-autism is the Autism-Spectrum
Quotient (AQ; Baron-Cohen et al., 2001). The 28-item
version (Russell-Smith et al., 2011) of the AQ measures
three dimensions: (1) communication; (2) social; and (3)
attention to detail—aligning with the symptom clusters
of clinical diagnosis of autism. Example items from each
respective dimension include: “I find it difficult to work
out people's intentions”, “I would rather go to a library
than a party”, and ‘‘I notice patterns in things all the
time”. The social dimensions of trait-autism have been
found to be essentially uncorrelated with the attention to
detail dimension (Dworzynski et al., 2009).

There is evidence that autistic people’ tend to show
unique perceptual characteristics. As one example, weak
central coherence theory postulates an information pro-
cessing bias, where local processing is more readily uti-
lised to the detriment of global processing (Mottron et al.,
2006). Correspondingly, on average, autistic people show
relatively lower performance on figure closure tasks (Booth
& Happé, 2018). Additionally, Jolliffe and Baron-Cohen
(2001) reported that high functioning autistic people had
difficulty integrating single elements in order to perceive a
meaningful whole. By contrast, on average, autistic people
show a pattern of enhanced performance on local processing
tasks; such tasks require participants to ignore the “bigger”
picture and focus on the smaller parts (local features; Mot-
tron et al., 2006).

Given the biological and etiological links between diag-
nosed autism and trait-autism (Bralten et al., 2018), a local
processing bias may also be expected to be observed in neu-
rotypical individuals who are high in trait-autism. To date,

3 This is the preferred terminology of the autism community and is
recommended by Monk et al. (2022)
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the results are mixed, across the different dimensions of
trait-autism. In one study, Russell-Smith et al. (2012) found
that the social aspects of trait-autism were associated with
better local processing, as measured by an embedded figures
task, supporting the weak central coherence theory. By con-
trast, Walter et al. (2009) found that the non-social aspects
of trait-autism were associated with better local processing.
Unfortunately, both studies were based on range restricted
university students. Given these mixed results, and sample
limitations, further investigation is merited. Consequently,
this study investigated whether the social and/or non-social
aspects of trait-autism were associated with general figure
closure ability. Furthermore, as previous studies focused on
tasks involving local processing ability, it was considered
valuable to employ a task focused on global processing abil-
ity (i.e., validity generalisation). If the weak central coher-
ence theory is supported, a negative correlation between the
social and/or non-social aspects of trait autism and general
figure closure ability will be observed, i.e., would provide
further support for the local processing bias (i.e., global
processing deficit) in neurotypical individuals with trait-
autism. Stated alternatively, individuals with higher-levels
of trait-autism may struggle to fill in the gaps when per-
ceiving incomplete stimuli in a figure, similar to how they
tend to struggle with mindreading (filling in the gaps) during
conversations (Morrison et al., 2019).

Face-specific closure ability and trait-autism

Autistic people may exhibit the same, or perhaps an even
more substantial, bias for local processing of social stimuli
(i.e., faces), in comparison to general figures. As a group,
autistic people may experience difficulties in visually pro-
cessing faces. Difficulties include, but are not limited to, face
memory (Minio-Paluello et al., 2020) and face expression
recognition (Harms et al., 2010). Research has found that a
majority of autistic adults fixate less on the eyes and more on
the lower portion of the face, which could negatively affect
their overall face processing (Ashwin et al., 2007; Klin et al.,
2002). Specifically, given that a majority of autistic people
have poorer socialisation skills, they may tend to focus inor-
dinately on specific face features to the detriment of process-
ing the face as a whole (Deruelle et al., 2004).

Empirically, there is one study (N =29) to suggest that
autistic adults perform differently on face-specific closure
tasks (i.e., elevated reaction times; reduced detection rates;
Sun et al., 2012) as compared to allistic (non-autistic) peo-
ple. Face processing deficits are also seen in neurotypi-
cal individuals with higher-levels of trait-autism, without
clinical diagnosis of autism. For example, Halliday et al.
(2014) found that individuals with more autistic-like traits
had poorer face memory ability. Similarly, Bothe et al.

(2019) found that the social aspects of autism in neurotypi-
cal individuals were negatively associated with expression
recognition ability. It remains unclear if these deficits in face
processing occur due to a local processing bias in neuro-
typical individuals with higher-trait autism. The Mooney
Face Test has been found to be correlated positively with
other face processing abilities (e.g., ¥=0.31 between the
Mooney Face Task and a face memory task; see Verhallen
et al., 2017), and face-specific closure is arguably the most
basic function of face processing. To the authors’ knowl-
edge, there have been no studies that have investigated the
association between trait-autism and face-specific closure
ability. Therefore, the observation of a negative association
between Mooney Face Task performance and trait-autism in
neurotypical individuals would support the notion of a local
processing bias when viewing faces.

Development of the short-form Mooney face
test

The original Mooney Face Test consisted of 40 items
(Mooney, 1957). Verhallen and Mollon (2016) developed
an improved image quality test with 144 items that requires
approximately 10 min to complete. In comparison to other
tests of cognitive ability, which are typically based on 10
to 40 test items (e.g., WAIS-IV; Wechsler, 2008), 144 test
items is uncharacteristically large. Such a large amount of
test items may affect negatively test motivation and pos-
sibly induce test fatigue, two outcomes that can negatively
impact the psychometrics of a test (Meade & Craig, 2012).
Additionally, researchers may be less inclined to include the
measurement of face detection ability in their studies, given
the testing time required, which may partly explain why
Walker et al. (2023) identified so few face detection abil-
ity studies in their meta-analytic investigation. Importantly,
respectable levels of reliability and validity may be achieved
with fewer test items (i.e., < 50) and require less testing time
(<4 min). Therefore, a psychometrically robust version of
the revised Mooney test with fewer test items would be valu-
able to establish: a goal of this investigation.

Summary and purpose

In summary, it is not yet clear whether face detection is
a unique process, essentially distinct from other cogni-
tive abilities. To date, inconsistent results on the asso-
ciation between face-specific closure ability and general
figure closure ability have been reported. More research
is required with the use of community-based samples and
adequate sample sizes. Furthermore, there is some evi-
dence to suggest that autistic people, and neurotypical
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Fig. 1 Illustrative Example of a Gestalt Figure Completion Test item (Panel A) and Mooney Face Test Item with Two Distractors (1 and 3) and

One Face Image (2) (Panel B)

individuals who score higher on trait-autism, have supe-
rior local processing ability, to the detriment of global
processing ability. However, research into trait-autism and
local/global processing in the neurotypical population is
mixed, and it has focused on the measurement of local
processing, rather than the measurement of global process-
ing. Though limited, the existing research suggests that a
negative association between trait-autism and both general
figure closure and face-specific closure ability may exist.
We sought to test this hypothesis. Finally, this study aimed
to develop a psychometrically robust short-form measure
of face-specific closure ability, allowing for easier incor-
poration of face detection ability into test batteries that
include face processing measures.

Method
Participants

A total of 264 participants were recruited via the Testable
Minds platform (“verified minds”) and were reimbursed
$1.50 USD. One participant failed to adequately answer
the attention questions and was removed. Therefore, data
from 263 participants (90 females, 173 males, mean age
M=30.7 years, SD=10.1, range = 18 to 67) were analysed.
The primary reported ethnicities were white (54%) and
Asian (38%). Additionally, the primary nationalities were
India (22%), UK (18%), Philippines (8%), Portugal (6%) and
Italy (5%). Education levels were: less than high school edu-
cation (0.4%), high school education (14%), vocational train-
ing (15%), bachelor’s degree (51%), and Master’s degree or
higher (17%).

A power analysis via Jamovi (The Jamovi Project, 2021)
determined a sample size of 199 participants as sufficient to
detect a typical effect size of r=I.20l (Gignac & Szodorai,
2016) as significant (p < 0.05) with 80% power.
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Materials

Questionnaires

Autism Spectrum Quotient (AQ; Baron-Cohen et al.,
2001) The 28-item version of the AQ, reported by Rus-
sell-Smith et al. (2011), was used within this study to
measure three dimensions of self-reported (5-point Likert
scale) autistic-like traits: Attention to detail, communi-
cation/ mindreading and social skills. Higher scores on
the attention to detail questions reflect a greater propen-
sity to attend to details and pattern; higher scores on the
communication/ mind-reading and social skill questions
reflect difficulties in communication/ mindreading and
socialisation. For our sample, the three subtests, attention
to detail, communication and social, yielded good internal
consistency reliability (w=0.81, ®=0.75 and @ =0.89,
respectively).

Gestalt Figure Completion Test (Ekstrom et al., 1976) Indi-
vidual differences in figure closure ability were measured
with the Gestalt Completion Test (Ekstrom et al., 1976).
Participants were shown 20 fragmented and incomplete
images of objects, animals or people and asked to identify
what they were in a free-response format (see Fig. 1, Panel
A for illustrative example). Items were split into two sets of
10 items (Part A and B), and participants were allowed two
minutes to complete each part. Higher scores on this task
reflect better figure closure ability. The free text responses
were scored by DW and GG and any discrepancies were
resolved via discussion. This task showed near respectable
internal consistency reliability (w=0.64).

Mooney Face Test Short-Form (48-item) A pilot study iden-
tified 48-items (three images per item) from the Mooney-
Verhallen test (Verhallen & Mollon, 2016) that ranged in
difficulty (see Table S1). These 48-items were administered
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in this study to evaluate the psychometrics of a short-form.
For each of the 48 items, participants were presented with
three degraded black and white images (five seconds to
respond). One image contained a degraded face whilst the
other two images were distractors. In this three-alternative
force-choice task, participants were asked to select which
image was a face by selecting the 1, 2 or 3 button on their
keyboard (see Fig. 1, Panel B).

Procedure

Participants with an active TestableMinds account were
able to join the study online via a compatible device,
such as a desktop computer or laptop. After reading and
accepting an informed consent form, participants cali-
brated their screen so that all images and questionnaires
were presented in the correct size and format. Next, the
participants were instructed to minimise any distractions
(e.g., set their phone to silent) and position themselves
at arm’s length from the screen without slouching. Par-
ticipants were also reminded to wear any corrective eye
wear if required. Participants completed demographic
questions, the AQ, followed by the Gestalt Completion
Test, and finally, the Mooney Face Test (short-form).
Participants were asked an attention question after the
Gestalt Completion Test and the Mooney Face Test
(short-form): “To show us that you were paying atten-
tion, can you explain in one sentence what we asked you
to do in this part of the study?”. Finally, participants were
asked whether there was any reason not to use their data
in this study, such as not understanding the instructions
or technical issues. On average, testing required 19 min.
This study’s procedure was approved by the University of
Western Australia’s Human Research Ethics Committee
(2019/RA/4/1/6704).

Data analysis

All analyses were conducted with Jamovi and R (The Jamovi
Project, 2021; R Core Team, 2021). An unrestricted factor
analysis (maximum likelihood) was conducted on the Mooney
test items via the EFAutilities package (version 2.1.1; Zhang
et al., 2019) for R. The number of factors to extract was deter-
mined via parallel analysis (95™ percentiles; via online engine,
see supplementary materials Fig. S1; Vivek et al., 2017).
Statistical significance of factor loadings was determined via
95% confidence intervals and 2,000 bootstrapped resamples.
Internal reliability coefficient omega (point-estimate and 95%
confidence intervals) was estimated via the MBESS pack-
age (version 4.9.0; Kelley, 2007) for R. To estimate internal
consistency reliability across the spectrum of face detection
ability, a total information curve was estimated with the MIRT
package (version 1.36.1; Chalmers, 2012) for R. Correlations

between key variables were estimated via observed scores
and latent variables. The latent variables were defined by item
parcels (see supplementary materials for further details). The
latent variable analyses were conducted with the lavaan pack-
age for R (version 0.6.9; Rosseel, 2012).

Results

All data and scripts available at https://osf.io/aSybx/.

Data screening

For the total scores, the data were sufficiently normally dis-
tributed (skew <I2.0l and kurtosis <19.0l) for the purpose of
parametric analysis (Bishara & Hittner, 2012) and no out-
liers were identified according to the outlier inter-quartile
range rule with a 3.0 multiplier (Hoaglin & Iglewicz, 1987).
However, the Mooney item distributions were substantially
skewed (see Table S2, supplementary materials). We used
bootstrapping to estimate confidence intervals, an estima-
tion technique that does not assume any level of normality
(Awang et al., 2015).

Psychometrics: Mooney Face Test (short-form)

The Mooney item descriptive statistics are reported in
Table S2. Item means ranged from 0.47 to 1.0 (M =0.73,
SD=0.15). Although, there was some variability in item
level difficulty, only 2.1% of items were associated with
an item difficultly of less than 60%. The overall test mean
was 35.20 (SD="7.87) or 73.3%, with variability evident in
Fig. 2, (coefficient of variation was 0.22). Two participants
performed at ceiling.

Next, the factorability of the 48-item Mooney Face Test
was examined. First, the mean inter-item correlation was
0.14. Secondly, the Bartlett’s Test of Sphericity was signifi-
cant (;(2 =2838.65, df=1081, p<0.001) and the KMO was
equal to 0.822, suggesting data that could be factor analysed
justifiably. Item one was excluded from the factor analysis
as it lacked variability (i.e., all participants answered item
one correctly). On the basis of the parallel analysis results,
only the first eigenvalue from the raw (field) data was found
to be larger than the rank ordered random data eigenvalues;
therefore, one factor was extracted (see Table S3).

The factor loadings (4) ranged from 0.16 to 0.57,
thus, all items loaded onto the single-factor positively
(see Table S2). The mean item factor loading was equal
to 0.38. Internal consistency reliability was estimated at
@ =0.89, 95%CI[0.87, 0.90]. Additionally, as can be seen
in Fig. 3, the total test score information (i.e., reliability)
was respectable across most levels of ability, although at
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Fig.2 48-Item Mooney test total score histogram
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Fig.3 Total Information Curve for Mooney Face Test (short-form)
Total Scores. Note. Total information curve for Mooney total test
scores; x-axis represents measurement of the latent trait in standard
deviation units (theta), with higher values indicative of higher lev-
els of face detection ability; a y-axis value of 2.5 corresponds to test
score reliability of 0.60

theta levels greater than = 1.75 standard deviations above
the mean, the total test score reliability was questionable
(i.e., less than 0.60).*

4 Reliability = 1—(1/information)
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Descriptive statistics: Gestalt Completion Test
and AQ

Descriptive statistics and correlations between the Gestalt
Completion Test, Mooney Face Test (short-form) and AQ
subscales are presented in Table 1. The mean number of
correct responses on the Gestalt Completion Test was 12.12
(SD=2.71) or 60.6% (coefficient of variation=0.22). The
AQ-Social subscale had a mean score of 2.85 (SD=0.76),
implying a mean response between ‘‘somewhat disagree’’
and ‘‘neither agree nor disagree’’. Similarly, the AQ-Com-
munication subscale had a mean score of 2.31 (SD=0.59)
and the AQ-Detail subscale had a mean score of 3.16
(SD=0.78).

Convergent validity: observed scores and latent
variables

The Mooney Face Test (short-form) scores correlated posi-
tively and statistically significantly with the Gestalt Com-
pletion Test scores at r=0.32, p<0.001; 95% CI: [0.42,
0.21], suggesting convergent validity. The corresponding
latent variable correlation was »=0.44, 95%CI: [0.30, 0.58],
implying 19.4% of the true score variance was shared (see
Fig. S2). Furthermore, the Gestalt Completion Test scores
were significantly and negatively correlated with the AQ-
Communication subscale scores, r=-0.16, p <0.01, 95%CI.:
[-0.04, -0.27], implying higher levels of general figure close
ability were associated with lesser levels of autistic-like
nonverbal communication difficulties. The corresponding
latent variable intercorrelation between the Gestalt and AQ-
Communication dimensions was also significant, r=-0.23,
p<0.001, 95% CI [-0.39, -0.06], again, suggesting that
higher general figure closer ability was associated with fewer
nonverbal communication problems. However, the Gestalt
was not significantly correlated with the other two AQ sub-
scales (see Table 1). Additionally, the Mooney Face Test
(short-form) did not correlate statistically significantly with
any of the three AQ subscales, contrary to expectations (see
Table 1; see Table S4 for all latent variable CIs).

Structural equation modelling

Next, we tested whether both general figure close ability
(Gestalt) and the face-specific closure ability (Mooney) pre-
dicted AQ-communication uniquely. The multiple regression
model was associated with excellent levels of model close-
fit, y*(24)=19.64, p=0.717, RMSEA =0.001, TLI=1.01,
CFI=1.00. As can be seen in Fig. 4 (Panel A), general figure
closure ability was associated with a significant standardised
beta weight, #=-0.25, p=0.012, 95%CI: [-0.44, -0.01], con-
trolling for the effects of the face-specific closure ability. By
contrast, the face-specific figure closure ability beta-weight
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Table 1 Descriptive Statistics, Observed Score Correlations (below main diagonal) and Latent Variable Correlations (above main diagonal)
between the Gestalt Completion Test, Mooney Face Test (short-form) and AQ Subscales

Task 1 2 3 5 M SD Min  Max  Skew ®

1. Gestalt Completion Test 0.44%* 0.03 -0.13 —0.23% 12.12 271 30 175 -0.53  0.64
2. Mooney Face Test (short-form) 0.32% 0.01 —0.06 -0.05 3520  7.87 130 480 -054 0.89
3. AQ Social 0.03 0.02 -0.21%* 0.59% 285 076 140 65.0 0.11  0.89
4. AQ Detail —-0.08 -0.05  —0.19*% —-0.01 316 0.78 70 350 -026 0.81
5. AQ Communication -0.16%  —0.04 0.49*  -0.02 231 059 8.0 33.0 0.18 0.75

N=263. *p<0.05; AQ Autism Quotient; ® McDonald’s coefficient omega

Fig.4 Structural Equation Models. Note. Panel A =general figure
closure ability (Gestalt Completion Test; GC) and face-specific clo-
sure ability (Mooney Face Test (short-form); MF) predicting trait-
autism communication (AQ-Com); Panel B=trait-autism commu-

was not significant, f=0.05, p=0.532,95%CI [ -0.12, 0.23].
A total of 5.2% the AQ-Communication true score variance
was explained, R>=0.052, p=0.003, 95%CI[0.01, 0.15].
Given the results above, and the fact that some researchers
specify trait-autism (nonverbal communication) as a predictor
of face processing ability (e.g., Bothe et al., 2019), we tested
a supplementary model whereby AQ-Communication was a
predictor of general figure closure ability, and general figure
closure ability was a predictor of the face-specific figure clo-
sure ability (see Fig. 4, Panel B). Both direct effects were sig-
nificant statistically, AQ-Communication: f=-0.21, p=0.009,
95%CI [ -0.05, -0.37]; Gestalt: f=0.43, p<0.001, 95%CI [
0.29, 0.57]. Furthermore, the indirect effect between AQ-
Communication and the Mooney was significant, #=-0.09,
p=0.022, 95%CI: [-0.18, -0.01]. Thus, lower levels of com-
munication difficulties were associated with higher levels of
face recognition ability via general figure closure ability. The
model was associated with excellent close-fit, y*(25)=20.03,
p=0.745, RMSEA =0.001, TLI=1.01, CFI=1.00.

Discussion

The present study investigated the associations between
face-specific closure ability, general figure closure ability
and autistic-like traits, as well as the psychometric properties

nication predicting general figure closure ability, and general figure
closure ability predicting face-specific closure ability; all coefficients
are fully standardized and statistically significant, p <05

of a new short-version of the Mooney Face Test. Global and
face-specific closure ability evidenced appreciable conver-
gent validity. Furthermore, trait-autism communication was
uniquely predicted by general figure closure ability, but not
face-specific closure ability. Based on supplementary model,
trait-autism communication was found to have an indirect
effect onto face detection ability. Finally, the Mooney Face
Test (short-form) showed good factorial validity and excel-
lent internal consistency reliability.

Convergent validity: general figure closure ability

Face-specific figure closure ability was found to be posi-
tively correlated with general figure closure ability, and the
effect size was relatively large (Gignac & Szodorai, 2016).
Our study is the first to establish the convergent validity
between face-specific and general figure closure ability in a
large, representative sample. Two previous studies yielded
inconsistent results and were based on small, unrepresenta-
tive samples (Foreman, 1991; Wasserstein et al., 2004).
Thus, the findings of this study support the conclusions of
Walker et al. (2023). Specifically, while face detection abil-
ity may be associated with some uniqueness, it may not be
uniquely unique (cf. Wilmer, 2017), in that it shares some
positive variance with other cognitive abilities, as per many
other cognitive abilities (Carroll, 1993).
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Convergent validity: trait-autism

Although in the predicted direction, face-specific closure
ability failed to correlate significantly with the three trait
autism dimensions. By contrast, general figure closure abil-
ity was a significant, unique predictor of the AQ-Commu-
nication dimension. Thus, higher levels of general figure
closure ability were associated with fewer trait-autism non-
verbal communication problems. On the basis of our results,
we might predict that decoding and interpreting social
conversations (i.e., including nonverbal communication)
requires the generation of a number of inferences, i.e., ‘fill-
ing in gaps’ across a number of stimuli (Hall et al., 2019),
but this remains to be tested.

Furthermore, the results of our study provide some sup-
port for the weak central coherence theory specific to the
nonverbal communication of trait-autism and the processing
of non-face objects. That is, higher trait-autism (communi-
cation) scores were associated with lower levels of global
processing ability. Thus, our study’s results are essentially
consistent with the findings of Russell-Smith et al. (2012)
who found that the social dimensions of trait-autism were
associated with better local processing (opposite of global
processing) of non-face objects, another aspect of weak cen-
tral coherence theory. As global figure closure ability is cor-
related positively with general intelligence (Sholl & Egeth,
1982) and trait-autism appears to be essentially uncorrelated
with general intelligence (Walker et al., 2022), it would be
useful to estimate the effects between global/local process-
ing and trait-autism, controlling for general intelligence, in
order to estimate the magnitude of the global/local process-
ing effects better.

Although we failed to identify a direct effect between
face-specific closure ability and trait-autism, based on a
supplementary model, we found that nonverbal commu-
nication ability was indirectly related to face-specific clo-
sure ability via general figure closure ability. Such a result
is partially consistent with Bothe et al. (2019) who found
AQ-Communication was indirectly associated with poorer
facial expression recognition ability via alexithymia. Fur-
thermore, Halliday et al. (2014) found a total effect between
face identity recognition (i.e., face perception) and autism
spectrum quotient scores, including nonverbal communica-
tion. In the context of the weak central coherence theory, it
is possible that face detection ability deficits interact with
other, higher perceptual or cognitive abilities, such as face
memory (Minio-Paluello et al., 2020) and face expression
recognition (Harms et al., 2010). Thus, in addition to general
figure closure ability, more complex face processing abili-
ties than face-specific closure ability (e.g., face perception
and face memory) may interact with face detection ability,
with respect to predicting AQ-Communication directly and
uniquely. Further research is encouraged.

@ Springer
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In addition to measuring a single factor, suggesting facto-
rial validity, the Mooney Face Test (short-form) exhibited
excellent internal consistency (w =0.89), roughly compara-
ble to that reported for the long-form (i.e.,=0.97; Verhallen
& Mollon, 2016). Furthermore, mean performance (73.3%)
was slightly lower than that reported for the long-form (i.e.,
77.6%), a reflection of the fact that we selected the more dif-
ficult items from the long-form to enhance discriminability.

The coefficient of variation for the Mooney Face Test (short-
form) was estimated at 0.22, a value comparable to that reported
for the Cambridge Face Memory Test (CFMT), i.e., ~ 0.15 to
0.20 (Duchaine & Nakayama, 2006; Germine et al., 2011), a
well-established test of face processing. Therefore, we believe the
short-form of the Mooney Face Test is associated with respect-
able basic psychometric properties for individual differences
research, although the addition of a few more difficult items may
help increase test score discrimination further.

Limitations

One limitation of this study is the sample was relatively edu-
cated (70% university education). Thus, some range restric-
tion may have underestimated the effect sizes. Furthermore,
trait-autism was measured via self-report. Therefore, the
trait-autism scores may have been imbued with socially
desirable responding which may have attenuated effects.

Additionally, we used only one test to measure each of the
cognitive dimensions (face and general figure closure ability). It
remains to be determined whether our results generalise to other
measures. Finally, it remains unclear whether face-specific clo-
sure tasks are affected by the own-race bias, where performance
on specific face processing tasks is typically better when the race
of the participants matches the race of the images, arguably due
to greater experience with faces of one’s own-race (Meissner &
Brigham, 2001; Verhallen & Mollon, 2016). As our sample was
not restricted to any specific ethnicity, and it is unknown what
race is depicted in each of the Mooney images, the other-race
effect could not be tested.

Conclusion

A general figure closure process (i.e., filling in the gaps
for non-face stimuli), rather than a corresponding face-
specific figure closure process (i.e., filling in the gaps for
face-specific stimuli), appears to tap more substantially and
directly nonverbal communication difficulties reported by
those higher in trait-autism. Consequently, this study pro-
vides some support for the weak central coherence theory
for processing of non-face objects. Finally, the short-form
Mooney Face Test used in this study is reliable and valid and
can be administered online efficiently.
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