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Abstract. Human performance on unfamiliar face matching is known to be highly error prone.
However, in organisations where staff are required to perform this task as part of their daily work,
attempts are often made to mitigate risk by providing training. Importantly, the methods used in these
training courses have not been subjected to empirical validation. In this study we evaluate a common
component of many training programmes which encourages viewers to classify face shape. Our results
show very low agreement in face shape classification, both within and between participants, and across
repeated presentations of a single image to a single participant. Furthermore, face shape classification
training did not improve face matching accuracy, suggesting that the face shape strategy does not
facilitate identification.
Keywords: unfamiliar face matching, face perception, face recognition, identity, photography

1 The face shape strategy
It is often necessary to establish the identity of unfamiliar people, particularly in securitybased and forensic-based practice. Importantly, in these situations identity is frequently
verified on the basis of facial images, requiring someone to determine if a photograph on an
ID document depicts the person presenting the document, or whether two ID photographs
are of the same person. This is a common method of establishing identity in security-critical
situations, such as at border crossings, despite psychological research showing that people
are quite error prone on this unfamiliar face matching task (eg Bruce et al., 1999; Kemp,
Towell, & Pike, 1997). In an effort to improve the ability to detect identity fraud, many
organisations—including government agencies in the USA, Europe, and Australia—train
staff to use strategies that are intended to improve matching performance. However, the
methods used in these training courses have not—to our knowledge—been subjected to
empirical validation.
One strategy that is a common component of many face comparison training programmes
encourages staff to classify the shape of the face shown in the images according to a
prespecified set of templates (eg square, oval, or round) (Facial Identification Scientific
Working Group, 2011; see also Spaun, 2009). The premise underlying this face shape strategy
appears to be that faces with different shapes must be different people, and therefore face
shape classification should provide useful information for identity verification decisions.
In support of this approach, the psychological literature does suggest that the external features
of a face provide information that is diagnostic of identity. For example, unfamiliar face
matching accuracy is often better when people match external facial features, rather than
internal features (eg Bruce et al., 1999). However, given the lack of direct empirical validation
of the face shape strategy, it remains unclear whether this benefit is conferred by sensitivity
to changes in face shape per se, or whether participants are responding to differences in other
external features such as ears or hairstyle.
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Here, we tested two key assumptions underlying the face shape strategy: firstly, that
perceived face shape is diagnostic of identity; and, secondly, that classifying faces in this way
improves face matching accuracy. We asked participants to classify 100 face photographs of
unfamiliar people according to their face shapes (see figure 1a). Unknown to the participants,
the stimulus set contained five images of each of twenty identities, and two of these five images
were identical photographs (see figure 1b). In addition, we tested participants’ face matching
ability using the short version of the Glasgow Face Matching Test (GFMT) (see Burton, White,
& McNeill, 2010 for details) before and after they were trained to use the face shape strategy.
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Figure 1. [In colour online, see http://dx.doi.org/10.1068/p7676] (a) Participants were asked to sort 100
face photographs according to these seven face shapes (see text for details). (b) Representative stimuli
of two identities used in this experiment.

2 Results
We found that within-rater consistency in shape classification was exceedingly low, with
participants judging each identity as having an average of 3 different face shapes (M = 2.65;
SD = 0.28). Remarkably, in only 7% of cases were all five photos of a given identity judged
to have the same face shape. Although this is significantly above chance (0.04%; t27 = 7.54,
p < 0.001), such a low level of consistency means that the face shape strategy is unlikely to
be useful. Furthermore, participants judged identical photos as having the same face shape on
only 56% of occasions. Although this rate of consistency is significantly above that predicted
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by random sorting (14%; t27 = 18.17, p < 0.001), it shows that face shape classification is
not stable across repeated presentations of the same image. Further, analysis of interrater
reliability using Fleiss’s l (see Fleiss, 1971) also revealed very poor agreement between
participants (l = 0.10). Across raters, a total of 17 of the 20 identities tested were classified
as having every one of the possible seven face shape categories on at least one occasion.
One reason for this high level of instability in face shape classification might be that the
photographs shown to participants varied slightly with regard to head angle. Many photo ID
documents—such as passports—require applicants to supply photos that comply with strict
guidelines regarding head angle. To test whether stability of categorisation was greater when
head angle did not vary across images, we classified the image set according to passport
compliance guidelines for head angle (Australian Passport Office, 2011). A total of 63 of the
100 images met the criteria, leaving each identity with between 1 and 5 passport compliant
images. The identical photographs of twelve identities were passport compliant, and so we
were able to recalculate within-rater consistency for these pairs. The level of consistency was
not greater on this set of identical images compared with the full set of identical images (both
56%, as above). We also calculated interrater reliability on the passport compliant images using
Fleiss’s l, and, as before, found very poor agreement between raters on this subset (l = 0.11).
Finally, participants’ accuracy on the GFMT did not improve after being trained to use
the face shape strategy. Mean accuracy was identical at pretest (82%; SD = 13%) and posttest
(M = 82%, SD = 14%; t27 = 0.00, p = 1),(1) and there was no change in sensitivity (pretest:
d' = 2.62; posttest: d' = 2.77; t27 = 0.48, p = 0.632) or criterion (pretest: c = −0.02; posttest:
c = − 0.25; t27 = 1.26, p = 0.219) from pretest to posttest.
3 Discussion
The key premise underlying the face shape strategy is that perceptual categorisation of
face shape is sufficiently stable so that faces perceived to have different shapes are likely
to be from different people. In this study we assessed whether or not perceived face shape
is diagnostic of identity, and found that it is not. Photographs of the same person were
almost never classified as having a single shape—meaning that face shape classification is
a very poor predictor of identity. Further, raters frequently judged identical photographs as
having different face shapes, indicating that categorical judgments of face shape suffer from
low internal consistency. In addition to poor within-rater consistency, we also found poor
agreement between raters. This is consistent with a previous study where participants were
asked to classify facial features according to a fixed taxonomy, and low interrater reliability
was also observed (Ritz-Timme et al., 2011).
This inconsistency in face shape judgments is also compatible with previous research
showing that people underestimate the range of variation in appearance across multiple
images of the same face—by misattributing this within-person variation to changes in identity
(Jenkins, White, Van Montfort, & Burton, 2011, experiment 1). Given this instability in
identity judgments, it is perhaps unsurprising that we observed high levels of instability
in face shape classification. However, it is possible that there are other features which are
much more stable across different photos of the same face, and are therefore diagnostic of
identity. In future studies it will be important to assess the diagnostic value of individual
facial features. Establishing the relative stability of facial features within identity will help
inform training strategies by encouraging participants to focus on the set of features that are
most diagnostic of identity. On the basis of the results reported here, face shape should be
excluded from this feature set.
(1)

These data are consistent with normative accuracy scores of 81.3% on this test (SD = 10.4%)
(see Burton et al., 2010), suggesting that poor reliability in face shape classification cannot be attributed
to the participants having below-average face matching ability.
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We also found that face matching performance did not improve following face shape
classification. Similar null effects of training have been reported by Woodhead, Baddeley, and
Simmonds (1979), who assessed a training programme for unfamiliar face identification that
encouraged participants to attend to individual facial features. Matching ability was tested before
and after training, and no improvement in performance was observed, suggesting that a featural
approach does not improve face matching accuracy (Woodhead et al., 1979, experiments 2 and 3).
We recognise that face shape training is only one component of the training courses
for facial image comparison currently being run by various government agencies. It is
important to note that other components of these courses, either alone or in combination, may
improve matching performance. For instance, these courses often emphasise the variability
of appearance between images of one person (eg caused by lighting, image capture settings,
or ageing) and encourage staff to distinguish between explainable and unexplainable
differences in facial images. This approach is compatible with recent psychological research
(see Jenkins et al., 2011), but the effectiveness of this instruction has not been validated.
We are also aware of courses that provide feedback on difficult matching decisions, and
recent psychological studies have shown that feedback can improve accuracy in matching
tasks (Alenezi & Bindemann, 2013; White, Kemp, Jenkins, & Burton, 2014).
In summary, the work reported here suggests that the face shape strategy is not a useful
approach for face matching. However, psychological research points to several other training
methods which may be more beneficial. Given the security implications of errors in unfamiliar
face matching, it is important that the development and validation of occupational training
programmes remains a focus for research in this field.
4 Method
4.1 Participants
Twenty-eight undergraduate students (mean age = 19.21 years, SD = 1.73 years, eighteen
females) participated in return for course credit. This research was approved by the University
of New South Wales’s Human Research Ethics Advisory Panel (Psychology) in Australia.
4.2 Materials
In the shape classification task participants sorted 100 photographs of unfamiliar individuals
(members of the USA Olympics team in 2012).(2) These images were sourced from the BBC’s
2012 Olympics website and Google, and were not constrained except that the full face had
to be visible. The stimulus set consisted of four images and a duplicate image for each of the
twenty identities (see figure 1b). Participants were not told that the set contained multiple
photographs of the same people; however, it is likely that they noticed the repeated images.
The presentation order of photographs was randomised for each participant. Participants
were also provided with a ‘cheat sheet’ containing a description of typical characteristics
and two examples of each of the different face shapes. The face shape categories were taken
from training courses used by government agencies in the USA, Europe, and Australia. The
categories were oval, diamond, oblong, round, triangle/heart, pear, and square/rectangular
(see figure 1a). Four versions of this cheat sheet were created, each with the face shapes in a
different random order, and one version was randomly allocated to each participant.
To test for training effects, we administered the GFMT (short version) (Burton et al., 2010)
before and after the shape classification task. We split this test into two pretests and posttests
of equal difficulty using itemised normative data from previous research (Burton et al., 2010).
Each test consisted of 20 trials where a pair of faces was presented simultaneously on the
screen until the participant responded with a ‘same person’ or ‘different people’ decision.
(2)

Athletes were selected such that they could not reasonably be expected to be familiar to Australian
students. A list of these athletes is available from the authors on request.
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4.3 Procedure
To assess participants’ baseline face matching accuracy, participants completed one half of
the GFMT (the version used as pretest was counterbalanced across participants). Participants
were then shown a description and examples of each face shape on a computer. These were
shown one at a time, and participants could progress to the next face shape in their own time.
Afterwards, participants were given the cheat sheet containing the descriptions and examples
of each face shape to refer to throughout the face shape classification task and posttest.
The classification task began with one face photograph presented on the screen with
buttons for each of the seven face shapes. The face remained on the screen until the participant
selected the face shape category they believed that particular face belonged to. The time
allowed to make a response was not limited, and the location of the buttons on the screen
corresponded with the order on each participant’s cheat sheet. Once a selection was made,
the next trial began with the presentation of another face. Following the completion of all 100
trials in the shape classification task, participants completed the second half of the GFMT.
The entire procedure generally took 15 min to complete.
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