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Abstract 

In criminal investigations, eyewitnesses are often required to construct a facial com-

posite of a previously seen perpetrator to help the police narrow down a pool of suspects. Alt-

hough research settings have previously indicated that composite identification rates are often 

low, the development of more recent holistic composite systems has substantially improved 

naming rates. However, considerably less research has explored other means of improving 

composite identification. This thesis investigated three strands of research for this purpose. 

Firstly, it was necessary to determine whether composite construction is a suitable task for 

eyewitnesses. In Chapter 2, the recognition accuracy of composite constructors and control 

participants was tested over forensically relevant delays, to determine whether any adverse 

effects of construction are likely to extend to applied settings. A null effect of composite con-

struction on subsequent line-up performance was found across both a two-day, and ten-week 

time delay. Following this, ways of improving composite naming rates were investigated. In 

Chapter 3, the role of individual differences in composite construction was explored, to estab-

lish whether some eyewitnesses are better equipped for the task, based on face recognition 

abilities. In this instance, an individual’s performance on two standardised recognition tests 

did not correspond to the quality of their facial composite. Finally, the role of context in com-

posite identification was investigated. Chapter 4 suggests that composite naming can be in-

creased substantially when contextual information is provided. These results are discussed 

within the context of applied settings and directions for future research are provided.  
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1.1 Introduction  

 Criminal offences are a prevalent occurrence in the UK. Crime statistics for England 

and Wales show that 5.2 million offences were recorded in 2017, yielding a 13% increase in 

police recorded crime (Office for National Statistics, 2017). In many of these cases, eyewit-

nesses often play a pivotal role and are routinely required to identify a previously seen perpe-

trator in an identification procedure comprised of similar looking suspects (Police And 

Criminal Evidence Act, 1984). There are a number of identification techniques currently used 

by UK police forces (e.g. street ID, video ID, ID parade and group ID), which vary in fre-

quency, but all fundamentally depend on the accuracy of an eyewitness (Davis, Valentine, 

Memon, & Roberts, 2015; Police And Criminal Evidence Act, 1984).  

Despite the reliance of the justice system on eyewitness testimony, the process is er-

ror-prone (for reviews see, Wells, Memon, & Penrod, 2006; Wells & Olson, 2003). One in-

sight into the scale of these errors is provided by data from the United States, where eyewit-

ness misidentifications have contributed to 70% of wrongful convictions that have been over-

turned subsequently through DNA testing (Innocence Project, 2016). In the context of tens of 

thousands of identification line-ups being administered in the UK alone every year (Viper, 

2009), the data of such DNA exoneration cases suggests that the inaccuracy of eyewitness 

testimony may present a large-scale, applied problem. This thesis focuses on one specific 

type of eyewitness testimony, comprising the use of facial composites.   

 

1.2 Facial Composite Construction   

When an eyewitness observes a crime but the identity and whereabouts of the 

perpetrator are unknown, the eyewitness may be asked by police to produce a criminal facial 

composite. These composites are visual representations of a perpetrator’s face that are 

generated from an eyewitness’ memory with specialist software (for reviews see, Davies & 
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Valentine, 2007; Frowd, 2017). Composites can be released to the public or shown to 

informants in the hope that potential suspects can be identified. To determine whether a 

suspect is, in fact, the perpetrator, these persons can then be presented back to the eyewitness 

in a police line-up. Focusing police inquiries through composite construction has proved to be 

indispensable in locating and apprehending perpetrators, with facial composites helping to 

solve hundreds of crimes, both in the UK and overseas (Frowd, Pitchford, et al., 2012; 

Solomon, Gibson, & Maylin, 2012).  

Despite this large-scale usage, historically eyewitnesses have often found it difficult 

to construct facial composites that provide a good representation of a target face (Brace, Pike, 

Allen, & Kemp, 2006; Christie & Ellis, 1981; Frowd, Carson, Ness, Richardson, et al., 2005; 

Frowd, Bruce, & Hancock, 2008). This difficulty is reflected in past psychological studies of 

composite recognition, which typically generate low naming rates of less than 20% (Davies, 

van der Willik, & Morrison, 2000; Frowd, McQuiston-Surrett, Anandaciva, Ireland, & 

Hancock, 2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005; Valentine, Davis, 

Thorner, Solomon, & Gibson, 2010). The poor resemblance that has historically been 

depicted in facial composites is problematic, as eyewitness errors during this process can be 

detrimental to police investigations and, in extreme circumstances, contribute to wrongful 

convictions (Wells & Hasel, 2007).  

In related forensic identification domains, such as passport control, unfamiliar face 

identification is much more difficult than familiar recognition (Hancock, Bruce, & Mike 

Burton, 2000; White, Kemp, Jenkins, Matheson, & Burton, 2014). By contrast, the difficulty 

experienced with composite construction extends to both familiar and unfamiliar faces, with a 

poor likeness of the target often being generated regardless of whether the suspect is known 

well to the witness, or whether only a brief encounter has taken place (Wells & Hasel, 2007). 

This is evident through low naming rates of composites created of unfamiliar famous faces 
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(Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005) and familiar faces known personally 

to constructors (Kovera, Penrod, Pappas, & Thill, 1997).  

 

Figure 1.1. Celebrity composites made from memory of (from left to right, top to bottom) 

Brad Pitt, Graham Norton, Nicholas Cage, Michael Owen, Robbie Williams, Anthony (Ant) 

McPartlin, David Beckham and Noel Gallagher. Taken from Frowd et al (2008). 
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1.2.1 Generations of Composite Systems 

The visual dissimilarity that can exist between target faces and composites has re-

sulted in a variety of facial composite systems being invented, with each new system attempt-

ing to rectify previous limitations. From this, four generations of composite systems have 

evolved (for reviews see Davies & Valentine, 2007; Frowd, 2017). Traditionally, sketch art-

istry was used, whereby an artist drew a visual image of a suspect based on an eyewitness’ 

verbal description (see bottom line of Figure 1.1). This traditional method was then replaced 

by second generation mechanical systems, which were used to construct a face through the 

build-up of individual facial features on acetates or cardboard, akin to the assembling of a 

puzzle (e.g. Identikit and Photofit; Davies & Valentine, 2007). Although mechanical systems 

allowed composites to be created by less artistic persons (Frowd, Carson, Ness, McQuiston-

Surrett, et al., 2005), composite quality was poor, even when composites were created with 

the target in view (Ellis, Davies, & Shepherd, 1978). Third generation software systems were 

subsequently developed (e.g. E-FIT and PROfit, see top two rows of Figure 1.1) and were 

guided by similar principles. As opposed to previous mechanical manipulations, however, 

computer software was used to manipulate images of the target face (Davies & Valentine, 

2007). An initial improvement in composite quality was evident through the development of 

third generation systems, but quality decreased when composites were constructed from 

memory, suggesting such systems are unsuited to applied settings (Koehn & Fisher, 1997).  

Finally, a fourth generation of composite systems was created (e.g. EvoFIT, see third 

line of Figure 1.1). These systems adopted an approach that relies on face recognition rather 

than face recall. Recall is thought to be a more difficult cognitive task than recognition 

(Davis, Sutherland, & Judd, 1961; Postman, Jenkins, & Postman, 1948), and eyewitnesses are 

often unable to recall a perpetrator’s individual facial features in sufficient detail. Construct-
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ing a feature-based composite can therefore be extremely difficult, as the eyewitness is re-

quired to select individual facial features from an array of examples. By contrast, recognition 

is easier (Andrew & Bird, 1938; Postman et al., 1948).  

Fourth generation systems provide an alternative approach by aligning composite con-

struction more closely with face recognition (Frowd, 2017). Faces are thought to be encoded 

as whole entities, with facial features being more recognisable in the context of an entire face 

(Frowd et al., 2012; Tanaka & Farah, 1993; Wells & Hryciw, 1984). Fourth generation com-

posite systems capitalise on this holistic process and require eyewitnesses to make selections 

from whole-face arrays. Consequently, these systems are often referred to as holistic systems.  

There are currently three holistic systems in forensic use: EFIT-V (Gibson, Solomon, 

& Pallares-Bejarano, 2003), ID (Tredoux, Nunez, Oxtoby, & Prag, 2007) and EvoFIT 

(Frowd, Hancock, & Carson, 2004). Each of these systems present eyewitnesses with more 

than one face simultaneously and requires them to select the faces that most accurately re-

semble the perpetrator (see Figure 1.2). Using principle components analysis (PCA) and an 

evolutionary algorithm, the selections are then combined together to produce more identities, 

based on the previous choices (for reviews, see Frowd et al., 2004; Solomon et al., 2012). 

With EvoFIT, composite constructors are required to select six faces from a larger set of 18 

whole-face arrays, across a number of screens and generations (see Figure 1.2). At the end of 

each generation, constructors are asked to select a single image that represents the best over-

all likeness to the target (see Figure 1.3). This image is subsequently given additional 

weighting in the evolutionary algorithm to improve target similarity (Frowd et al., 2004).  
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Figure 1.2. An example of an EvoFIT screen. Eyewitnesses are required to select two faces 

per screen across three generations. The external features are blurred to allow an eyewitness 

to focus on the internal features of the face. Taken from Frowd (2012). 
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Figure 1.3. An example of EvoFIT selections. At the end of each generation, eyewitnesses are 

required to select the best overall likeness to the target face. This sequence shows the faces 

selected at the end of each generation during composite construction of the singer, Robbie 

Williams. Taken from Frowd et al. (2009). 

1.2.2 Naming Rates 

The true value of a composite is determined by the rate it is correctly named. In 

applied settings, composites are created of unfamiliar faces in the hope that the visual 

representation will be recognised and named, allowing police to apprehend perpetrators of 

crime. The past decade of research has suggested that, when a short retention interval is 

employed between initial exposure to a target, and subsequent composite construction, a 

moderate likeness can be achieved. In such studies, composites created on feature-based 

systems elicit correct naming rates approximately 20% of the time (e.g. Bruce, Ness, 

Hancock, Newman, & Rarity, 2002; Davies et al., 2000). However, when a longer retention 

interval of two days is employed between viewing a target face and constructing a facial 

composite, naming rates of feature-based composites decrease even further to just 3% (Frowd 

et al., 2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005).  
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The decrease in naming rates over a prolonged interval between encoding and 

composite construction is a disconcerting finding. In applied settings, witnesses are contacted 

as soon as practical to allow their level of recall and suitability for composite construction to 

be assessed. Depending on a witness’ availability, stress, and trauma levels, the interval 

between witnessing a crime and composite construction can vary, although two day delays 

are typical of criminal investigations (Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005; 

Frowd, Carson, Ness, Richardson, et al., 2005).  

Despite the disappointingly low naming rates associated with feature-based systems, 

the evolution of composite systems across four generations has helped to improve 

identification rates substantially. Early research on the holistic composite system EvoFIT, for 

example, showed that composites created using EvoFIT were named at a higher rate (3.6%) 

after a two day delay than composites created on the feature-based systems, FACES, PROfit 

and E-FIT (3.2%, 1.3% and 0.0%, respectively; Frowd, Carson, Ness, McQuiston-Surrett, et 

al., 2005). Considerable research has since been conducted to maximise the naming rates of 

EvoFIT, with initial advances increasing naming rates to 11% over a two day delay (Frowd et 

al., 2007; Frowd, Skelton, et al., 2011). More recent research suggests EvoFIT now produces 

naming rates four times higher than other composite systems, highlighting the extensive 

advancements that have been made over the past decade (Frowd et al., 2015). Whilst the 

production of more identifiable images is beneficial for applied settings, by aiding the process 

of locating suspects, research suggests that the process of composite construction can, in 

itself, affect an eyewitness’ subsequent identification performance. The effects of composite 

construction are considered further in the next section.  
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Figure 1.4. Examples of facial composites created of Noel Gallagher using E-FIT, EvoFIT,  

Photofit, Sketch and Profit (left to right, top to bottom). Taken from Frowd, Carson, Ness, 

Richardson, et al. (2005) 

 

1.3 Effects of Composite Construction  

Whilst composite construction is essential in many criminal investigations to find po-

tential suspects, it is also a concern. Studies of eyewitness memory demonstrate, for example, 

that the intervening presentation of a potential suspect, between the initial exposure to a tar-

get identity and a subsequent line-up, can induce identification errors (Jenkins & Davies, 

1985; Kempen & Tredoux, 2012; Topp-Manriquez, McQuiston, & Malpass, 2014). By con-
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trast, the available evidence on whether composite construction exerts similar effects on eye-

witness identification accuracy is mixed. Some studies suggest that composite construction is 

a helpful process that enhances eyewitness accuracy. Accordingly, eyewitnesses who create a 

facial composite of a perpetrator are more likely to follow this up with a correct line-up iden-

tification (Davis, Gibson, & Solomon, 2014; Mauldin & Laughery, 1981). Other studies indi-

cate that composite construction can be harmful, by impairing eyewitness identification accu-

racy in a subsequent line-up (Comish, 1987; Kempen & Tredoux, 2012; Topp-Manriquez et 

al., 2014; Wells, Charman, & Olson, 2005). Additionally, a third strand of research indicates 

that composite construction incurs no effect on subsequent recognition accuracy (Davies, 

Ellis, & Shepherd, 1978; Davis, Thorniley, Gibson, & Solomon, 2016; Yu & Geiselman, 

1993) 

 

1.3.1 The Helpful Effect  

Research in support of the helpful effect suggests that the process of composite con-

struction aids an eyewitness’ subsequent identification performance. An early study in this 

field compared the identification accuracy of composite constructors to control participants, 

who did not construct a composite between the exposure and recognition phases. Using the 

mechanical composite system, Identi-kit, which requires the selection of individual features 

(e.g., eyes, nose, mouth) to construct a face, it was found that identification accuracy was 

higher for composite constructors (90%) than controls (60%; Mauldin & Laughery, 1981).  

Although this support for the helpful effect appears promising, there are caveats. For 

example, whilst Mauldin and Laughery (1981) found composite construction to enhance 

identification, the performance of composite constructors was improved most when 

construction occurred immediately prior to recognition. By contrast, identification accuracy 

was worse when eyewitnesses experienced a two-day interval between composite 
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construction and recognition, suggesting that such delays impede performance. This is an 

important finding given that this delay could be extended to several weeks in applied settings 

(Pike & Brace, 2002; Valentine, Pickering, & Darling, 2003).  

More recently, Davis et al. (2014) tested the effects of composite construction on 

identification accuracy using two more sophisticated composite systems than Identi-kit, 

called E-FIT and EFIT-V. E-FIT is a feature-based software system that requires the recall of 

individual facial features. EFIT-V, on the other hand, is a holistic composite system that al-

lows eyewitnesses to select images of whole faces from a series of successive arrays. In 

Davis et al.'s (2014) study, identification accuracy between composite constructors who used 

E-FIT (63%) and EFIT-V (70%), did not significantly differ. However, the identification 

rates of both types of composite constructors were higher than the identification rates of con-

trols (45%), who were not required to construct a composite. However, this advantage was 

obtained with a time delay of only two hours between the initial exposure to a target and sub-

sequent recognition, raising questions of the extent to which this finding generalises to more 

extended time intervals, that are more relevant to real-life criminal investigations. 

 To explore this issue, the time delay between initial exposure and composite 

construction was extended to 30 minutes in a second experiment, whilst the delay between 

construction and recognition was extended to 72 hours. Under these conditions, the 

identification accuracy of composite constructors (49%) was, again, higher than the 

identification accuracy of control participants (35%; Davis et al., 2014). These experiments 

therefore converge to demonstrate a helpful effect of composite construction on subsequent 

eyewitness identifications, and suggest that this advantage persists over delays of at least 72 

hours between initial exposure to a perpetrator and the final line-up identification (Davis et 

al., 2014).  
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 Further support for the helpful effect of composite construction comes from a meta-

analysis investigating the verbal overshadowing effect (Meissner & Brigham, 2001a). 

Verbalising information about facial stimuli is thought to create memorial interference and 

reduce one’s facial recognition ability. This detrimental effect is known as the verbal 

overshadowing effect (Schooler & Engstler-Schooler, 1990) and has been replicated 

numerous times (for a review see, Meissner & Brigham, 2001a). The recall involved when 

constructing a feature-based composite, however, is not thought to elicit this effect. In a 

meta-analysis of eight studies, Meissner and Brigham (2001a), found an improvement in 

identification accuracy following composite construction, that suggests that composite 

constructors are 1.56 times more likely to make subsequent correct identifications than 

control participants (Meissner & Brigham, 2001a). It is possible that the visual recall and 

visual recognition required during composite construction relies on processes that 

complement each other (Meissner & Brigham, 2001a). The balance of these processes may 

therefore mean that, contrary to the verbal overshadowing effect, no memorial interference is 

caused, resulting in improved identification accuracy.   

Overall, these studies demonstrating a helpful effect support the use of composite 

construction in applied settings and also the use of more recent holistic systems (e.g. Davis et 

al., 2014). The enhanced identification accuracy rates among composite constructors, 

comparative to controls, suggests that law enforcement agencies benefit from the use of facial 

composite systems. However, contradictory evidence also exists to suggest that the process of 

composite construction should be used cautiously, and indicates that applied settings need to 

be advised of the potential, harmful consequences for eyewitnesses.  
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1.3.2 The Harmful Effect 

Contrary to the helpful effect, several studies also suggest that composite construction 

can diminish an eyewitness’ subsequent identification performance. Early research in support 

of such a harmful effect employed no time delay between the initial exposure to a target and 

composite construction, and a seven-minute delay between construction and recognition 

(Comish, 1987). This research found that participants who had constructed a facial composite 

of the target subsequently made more identification errors than control participants, who did 

not create a composite between the exposure and recognition phases (identification accuracy 

of 14% and 44%, respectively).  

In this instance, Identi-kit was employed and the target face that participants were 

exposed to prior to composite construction was also an Identi-kit composite. This allowed for 

an interesting manipulation in the recognition task, which could include foils in the line-up 

that replicated either a participant’s own composite errors or the errors of another participant. 

This revealed that, when composite constructors viewed a line-up with a foil face that 

replicated the inaccurate visual features of their own composite, they were more likely to 

select this modified foil as the target. This suggests that, for composite constructors, the 

memory for a composite face that they have recently created is more salient than their visual 

memory of the underlying target. This memory can then bias eyewitness identification in a 

subsequent line-up. 

Several more studies have since replicated this harmful effect of composite 

construction on eyewitness identification accuracy. Wells et al. (2005), for example, showed 

participants a target face and then induced a short delay between this exposure and 

subsequent composite construction, by requiring participants to write down a description of 

the target. Using the feature-based system FACES, composite constructors then created a 

facial composite and all participants completed a line-up task after a two-day delay. 
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Identification accuracy was much higher among control participants (84%) than composite 

constructors (10%), suggesting, again, that the process of composite construction causes 

interference with the memory for a target face (Wells et al., 2005).  

A more recent replication of Wells et al. (2005) further supports the harmful effect. 

Again, using the composite system FACES and a two-day delay between composite 

construction and recognition, identification accuracy was higher for control participants 

(51%) than composite constructors (23%; Kempen & Tredoux, 2012). Interestingly, Kempen 

and Tredoux's (2012) findings indicate that mere exposure to facial composites can also 

generate harmful effects. Identification accuracy rates of composite constructors and 

participants who viewed, but did not construct a facial composite, did not significantly differ 

(at 23% and 26%, respectively). These findings therefore indicate that mere exposure to a 

facial composite may also contaminate one’s memory (Kempen & Tredoux, 2012).  

The notion that both composite construction and mere exposure to facial composites 

can elicit harmful effects is further supported by more recent research. In this study, using the 

composite system FACES, an extended delay of one week was employed between composite 

construction and recognition (Topp-Manriquez et al., 2014). In this instance, participants who 

did not construct a composite were also more likely to make a correct identification (31%) 

than composite constructors (16%; Topp-Manriquez et al., 2014). The notion that mere expo-

sure can impede subsequent identification accuracy is also further supported by this study, as 

multiple viewings of a facial composite generated harmful effects. Thus, participants who had 

no exposure to a facial composite during the one week delay were more likely to make an ac-

curate identification (35%) than participants who viewed a composite once (15%) or twice 

(20%) during this period (Topp-Manriquez et al., 2014). This is a problematic finding given 

that eyewitnesses are sometimes allowed to retain a copy of their facial composite 

(McQuiston-Surrett, Topp, & Malpass, 2006).  
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Overall, support for the harmful effect suggests that composite construction may con-

tribute to memory contamination. Wells et al. (2005) propose that this interference is likely to 

occur for one of three reasons. Firstly, it is suggested that the process of composite construc-

tion creates a second memory, the composite memory, which competes with the original 

memory in any subsequent recognition tasks. Secondly, it is proposed that the original 

memory is blended with the composite memory, carrying forward any potential inaccuracies 

(see, e.g., Jenkins & Davies, 1985; Neumann, Schweinberger, & Burton, 2013). Thirdly, it is 

proposed that only the memory for the composite remains intact and this memory replaces 

the original memory altogether (Wells et al., 2005).  

The notion that composite constructors retain two memories, both the original 

memory and the composite memory, as first proposed, fails to explain why witnesses experi-

ence a diminished identification performance. That is, if the original memory for the target 

remained, witnesses should still be able to access this at the time of recognition. The dimin-

ished ability of composite constructors to make accurate identifications therefore suggests 

that the original memory is actually impaired, as opposed to a witness retaining two separate 

memories (Wells et al., 2005). It is more difficult, at present, to decide between a blending 

and a replacement account. It is clear, however, that such memory impairments may have se-

rious consequences for applied settings, by exacerbating occurrences of mistaken eyewitness 

identifications.  

 

1.3.3 The Null Effect 

 In contrast to evidence for both the helpful and the harmful effect, an additional strand 

of research exists, which suggests that composite construction elicits no subsequent effect on 

identification performance. Early support for this effect came from research using the me-

chanical system Photofit. In this instance, a time delay of either two days or three weeks was 
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employed between target exposure and composite construction, with participants subse-

quently proceeding immediately onto a recognition task (Davies et al., 1978). Although a 

slight decrease in recognition accuracy was found for composite constructors, the difference 

between constructors and controls was not statistically significant (Davies et al., 1978). In 

line with Davies et al.’s study, a null effect was also found in a study employing no delay be-

tween exposure and construction, and a two-day delay between construction and recognition 

(Yu & Geiselman, 1993). Identi-kit was used in this study and, although constructors (50%) 

were more cautious in making an identification, rending them more likely than controls 

(33%) to respond that the target was absent, they were no more likely to make an incorrect 

identification (Yu & Geiselman, 1993). Finally, more recent work has provided support for 

the null effect using the holistic composite system EFIT-V. In Davis et al.'s (2016) study, par-

ticipants viewed a target face and proceeded immediately onto composite construction. 

Recognition accuracy was then assessed approximately one hour later. In this instance, com-

posite constructors (35%) and controls (32%) were equally able to identify a target identity 

(Davis et al., 2016). 

 

1.3.4 Limitations of Existing Research 

The conflicting findings regarding the effect of composite construction present a di-

lemma for the justice system. The finding that composite constructors generate the highest 

amount of incorrect identifications (Comish, 1987; Kempen & Tredoux, 2012; Topp-

Manriquez et al., 2014; Wells et al., 2005) is extremely problematic as this infers that law en-

forcement agencies may be exacerbating mistaken identifications through unsuitable proce-

dures. However, given that there is also support for both a helpful effect (Davis et al., 2014; 

Mauldin & Laughery, 1981; Meissner & Brigham, 2001a), and a null effect (Davies et al., 



 

 

25 

 

1978; Davis et al., 2016; Yu & Geiselman, 1993), the justice system cannot be accurately ad-

vised on best-practice until a scientific consensus is reached. 

Moreover, the considerable applied importance of the facial composite literature 

means that research must replicate real-life police procedures as closely as possible. In this 

context, the lack of forensically relevant time delays within existing research is concerning, 

as it is not yet clear how applicable the available scientific data are to applied settings. In 

these settings, composite construction is usually attempted within 24-36 hours of witnessing a 

crime (Frowd, Carson, Ness, Richardson, et al., 2005). Eyewitnesses may then experience a 

delay of several weeks before being required to identify the perpetrator from a suspect line-up 

(Pike & Brace, 2002; Valentine et al., 2003). The short time delays that are employed in the 

scientific research to date, ranging from no delay (e.g., Mauldin & Laughery, 1981) to a max-

imum delay of one week (Topp-Manriquez et al., 2014), therefore raise questions of the ex-

tent to which these findings represent effects that are likely in applied settings. 

Additionally, much of the available research uses feature-based composite systems. 

Most notably, all of the existing support for a harmful effect has employed such systems (e.g. 

Topp-Manriquez et al., 2014; Wells et al., 2005). Considering that holistic systems are in-

creasingly becoming the standard (Frowd et al., 2012; Solomon et al., 2012), and replacing 

feature-based systems, it currently remains unclear which of the documented effects extends 

to the holistic systems that are currently in police use.   

 

1.4 Morphing Composites 

The low naming rates that composite construction often generates suggests that facial 

composites contain inaccuracies that compromise their successful identification. In instances 

where multiple witnesses create a composite of the same target identity, however, averaging 

these individual composites together can produce a better overall likeness to the target face 
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(Hasel & Wells, 2007; Valentine et al., 2010). The process of averaging individual compo-

sites together is referred to as morphing. Morphing improves composite quality by averaging 

out any uncorrelated errors but retaining features present in every individual composite 

(Hasel & Wells, 2007; Valentine et al., 2010). A clear advantage for morphing has been 

found. Morphed composites are rated as more similar to the target than individual composites 

(Hasel & Wells, 2007), and produce higher naming rates comparative to individual compo-

sites (Valentine et al., 2010).  

Evidently, morphing composites constructed by different witnesses (between-witness 

morphs) generate the most accurate resemblance to the original target face, producing naming 

rates of 44% (Valentine et al., 2010). In comparison, morphing composites constructed by the 

same witness (within-witness morphs) generate naming rates of 32%, whilst individual com-

posites are less recognisable and named at 20% (Valentine et al., 2010).  

The advantageous effect of morphing, and the advantage of between-witness morphs, 

shows that there must be variation in composite quality between witnesses. This variation has 

been accepted within the composite literature without the role of individual differences being 

researched. People are known to vary in their abilities to perceive and recognise faces 

(Bindemann, Avetisyan, & Rakow, 2012; Bindemann, Brown, Koyas, & Russ, 2012; Burton, 

White, & McNeill, 2010; Russell, Duchaine, & Nakayama, 2009), meaning that not all eye-

witnesses may be equally equipped for the task of composite construction. In the next section, 

these individual differences are considered in more detail. 
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Figure 1.5. Taken from Valentine et al (2010). An example of individual composites created 

of the actor, James Alexandrou, who plays Martin Fowler in the soap opera Eastenders. All 

four composites were created by different witnesses and highlight the variation of composite 

quality between witnesses.  

 

Figure 1.6. Taken from Hasel and Wells (2007). An example of four individual composites 

and a between witness morph. Note the differences between the four individual composites.  
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1.5 Individual Differences 

 The face recognition literature demonstrates enormous variation between people’s 

abilities to recognise both familiar (Duchaine, Germine, & Nakayama, 2007; Robertson et al., 

2016) and unfamiliar faces (Bindemann, Avetisyan, et al., 2012; Bobak, Dowsett, & Bate, 

2016; Burton et al., 2010; Russell et al., 2009). The range of recognition abilities is evident 

on, for example, unfamiliar face matching tasks whereby subjects are required to indicate 

whether a face pair is the same person (match) or different people (mismatch). Individual dif-

ferences on such tasks result in matching accuracy ranging from near chance (51%) to ceiling 

(100%; Burton et al., 2010). Likewise, on familiar face matching tasks using celebrity identi-

ties, matching accuracy can range from 73% to 100% (Robertson et al., 2016). The discrep-

ancy in recognition abilities is also evident on standardised tests of unfamiliar face recogni-

tion whereby subjects are required to identify a previously seen face on test items consisting 

of both the target and distractor faces. On these tests, performance between individuals can 

vary from 50% (Duchaine & Nakayama, 2006) to 100% (Russell et al., 2009). These findings 

therefore converge to demonstrate a broad range of recognition abilities across individuals.  

Figure 1.7. Taken from Megreya and Bindemann (2013). An example of the broad distribu-

tion of individual differences on a face matching task.  
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Figure 1.8. Taken from White, Kemp, Jenkins, Matheson, and Burton (2014). A second exam-

ple of large individual differences on a matching task.   

 

Despite the broad distribution of abilities between individuals, an individual’s face 

recognition skill appears to remain relatively stable across different tasks, suggesting that per-

formance on one task can be indicative of performance on another (Bobak et al., 2016; 

Robertson et al., 2016; Russell et al., 2009). For example, individuals who excel at face 

matching tasks are able to replicate high performance levels across different tests of face 

matching (Bobak et al., 2016), including familiar and unfamiliar faces (Robertson et al., 

2016). Likewise, individuals who perform poorly on unfamiliar face recognition tests also 

perform poorly on tests of familiar face recognition (Duchaine et al., 2007). In addition, face 

recognition skills remain relatively stable across time, with training for face recognition bear-

ing little impact on accuracy (White et al., 2014; Wilmer, 2017). However, the stability of 

these skills is also subject to individual differences, with consistency levels varying between 

individuals (Bindemann, Avetisyan, et al., 2012). Despite the enormous range of recognition 

abilities, face recognition appears to be hardwired and have a genetic basis. This heritability 
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is evident in the recognition performance of twins. The scores of monozygotic twins on face 

recognition tasks are more highly correlated than that of dizygotic twins, providing support 

for the notion that genetic differences contribute to the broad distribution of abilities 

(McKone & Palermo, 2010; Wilmer et al., 2010). If face identification ability is relatively 

stable, then a measure of this may also provide insight into a person’s ability to produce a 

good-quality facial composite.  

 

1.5.1 Individual Differences and Eyewitness Accuracy 

Although face recognition has been studied theoretically, the discovery that face 

recognition skills span a broad distribution also has applied importance. An individual’s abil-

ity to perform on standardised face recognition tests may relate to that individual’s accuracy 

as an eyewitness. This notion was investigated in a recent study which presented participants 

with two tasks: an eyewitness test and a standardised face test (Bindemann, Brown, et al., 

2012). In the eyewitness test, participants viewed a video of a staged crime and were subse-

quently required to identify the perpetrator from a ten-face line-up. This test was followed by 

a face test, comprised of forty trials of the 1-in-10 task (Bruce et al., 1999). The 1-in-10 task 

requires participants to study a single target face and then indicate whether the target is pre-

sent in a subsequent line-up (see Figure 1.9). Performance on the two tests were positively 

correlated, suggesting that an individual’s ability to remember and recognise faces relates to 

their aptitude as an eyewitness (Bindemann, Brown, et al., 2012). Moreover, individuals who 

excelled on the face test, scoring 90% or higher, were always accurate in their eyewitness 

identification (see Figure 1.10).  
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Figure 1.9. Taken from Bruce et al. (1999). An example trial of the 1-in-10 task. Participants 

are required to either select a face from the ten-face line-up that matches the target identity, 

or indicate that the target is absent. 

 

Figure 1.10. Taken from  Bindemann, Brown, et al. (2012). The correlation between scores 

on the 1-in-10 task and accurate identifications on the eyewitness test.   
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The relationship between an individual’s performance on a standardised face test and 

their eyewitness accuracy has also been found in research involving heightened levels of per-

sonal, emotional distress. During training, US military personnel complete an experiential 

phase of training, which involves recruits being captured, placed in a mock prisoner of war 

camp (POWC) and being subjected to interrogation by an unknown instructor (Morgan et al., 

2000, 2007). Morgan et al. (2007) investigated the eyewitness accuracy of military personnel 

under these stressful circumstances by asking them to identify their interrogator from ten se-

quentially presented photographs. Prior to the eyewitness test, recruits also completed the 

Weschler Face Test (1997), which required them to study 24 target faces and subsequently 

identify each target face from 48 sequentially presented photographs. In this instance, alt-

hough more than one in three recruits were unable to accurately identify their interrogator, 

performance on the face test was significantly associated with eyewitness identification accu-

racy (Morgan et al., 2007). These findings therefore support the notion that performance on 

standardised face recognition tests relates to the probability of being a good eyewitness but, 

most importantly, indicate that this relationship persists outside of laboratory settings, in dis-

tressing circumstances.  

Evidently, there are substantial individual differences in face recognition and this 

broad distribution has considerable applied importance, relating to an individual’s aptitude as 

an eyewitness (Bindemann, Brown, et al., 2012; Morgan et al., 2007). What remains unclear, 

however, is whether these individual differences correspond to other aspects of eyewitness 

testimony, aside from a witness’ final identification accuracy. As aforementioned, holistic 

composite systems align composite construction more closely with recognition (Frowd, 

2017). Based on this improved theoretical approach to composite construction, an individ-

ual’s ability to perform on standardised face recognition tests may also correspond to their 

ability to construct an accurate facial composite of a target face. So far, however, no direct 
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evidence exists to address this question. Investigating this relationship may therefore provide 

a means of improving composite identification rates, by selecting only the most able eyewit-

nesses for the task, likely to construct the most recognisable composite. In the next section, 

another means of improving composite identification rates is explored through the provision 

of contextual information.  

 

1.6 Context and Recognition  

 In police investigations, when facial composites are released to the media, the compo-

site image is displayed with context (for examples see Crimestoppers, 2018; Metropolitan 

Police, 2016). The context may be explicit, providing details of the perpetrator’s appearance 

(e.g. age, height, clothing), or implicit, with the image being displayed in locations which the 

offender is known to frequent. The composite literature indirectly acknowledges the worth of 

context through paradigms that may facilitate recognition. Such paradigms include, for exam-

ple, constructing facial composites of unknown professional snooker players to be subse-

quently named by snooker fans (Frowd, Pitchford, et al., 2011). Likewise, other studies con-

strain context by providing additional information about the target, such as their occupation, 

during naming tasks (Valentine et al., 2010). Restricting the range of possible identities in 

this manner is known as cued naming and produces higher naming rates than spontaneous 

naming, whereby no additional information is provided (see, e.g., Frowd et al., 2007; Frowd, 

Carson, Ness, Richardson, et al., 2005; Valentine et al., 2010). The increase in naming rates 

associated with cued naming suggests that any contextual information aids the recognition of 

facial composites. However, the scale of this difference is currently unclear as the effect of 

context on composite recognition has not been investigated systematically.  

Whilst the composite literature has not yet investigated the effect of context, other do-

mains show how context can facilitate recognition. Semantic priming refers to the notion that 
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response times to targets are faster if the target is preceded by semantically related primes 

(Seidenberg, Waters, Sanders, & Langer, 1984). Semantic priming has shown that familiar 

face recognition is affected by the amount of semantic information known, with faces being 

recognised more quickly when more semantic information is provided (Bruce, Dench, & 

Burton, 1993; Burton, Bruce, & Johnston, 1990). Whereas these effects are typically ob-

served via the speed of participants’ responses during face classification, the explicit recogni-

tion of unfamiliar faces has also been found to be affected by the amount of context provided. 

Kerr and Winograd (1982) exposed participants to unfamiliar faces that were presented with 

either zero, one, two or three descriptive phrases relating to the target’s personality, occupa-

tion and hobbies. A significant difference was found between the zero and one-phrase condi-

tions, suggesting that encoding at least one descriptive phrase about a face aids subsequent 

recognition. The similar recognition accuracy across the one, two and three-phrase condi-

tions, however, suggests an all-or-none response to context, rather than a gradual effect on 

recognition based on the amount of context provided (Kerr & Winograd, 1982).  

To explore this issue further, Kerr and Winograd (1982) conducted an additional experi-

ment that exposed participants to the descriptive phrases at both the encoding and recognition 

phases. In this instance, a significant effect of elaboration was found, suggesting again that 

context does facilitate recognition, but this effect was more profound when contextual infor-

mation was reinstated at the time of recognition.  

Figure 1.11. Taken from Kerr and Winograd (1982). Context reinstatement facilitated recog-

nition in both the one and two-phrase conditions.  
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The reinstatement of context has also been found to facilitate recognition in field experi-

ments investigating eyewitness accuracy. Kraflca and Penrod (1985) asked shop assistants to 

identify a customer from a previous encounter that had taken place either two hours or 24 

hours earlier. Contextual information was reinstated by providing a physical cue (a non-pho-

tographic form of the customer’s identification), and a mental cue, by asking the assistant to 

recall the interaction with the customer. In this instance, context reinstatement significantly 

increased the ability of an eyewitness to make an accurate identification of the customer from 

a photographic line-up (Krafka & Penrod, 1985).  

 

Figure 1.12. Taken from Kraflca and Penrod (1985). The percentage of correct eyewitness 

identifications in target-present photographic line-ups.  

 

These findings all support the notion that individuals are more likely to recognise a 

face if additional information is provided about the target (Burton et al., 1990; Kerr & 

Winograd, 1982; Krafka & Penrod, 1985). Moreover, recognition is most enhanced when 

context is reinstated at the time of recognition (Kerr & Winograd, 1982; Krafka & Penrod, 
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1985), meaning that these findings may have important direct implications for composite 

naming rates. Given that composites are displayed with context, investigating the effect of 

context on composite naming has useful implications for criminal investigations.  

 

1.7. The Structure of this Thesis 

 The purpose of this thesis is to investigate the relationship between facial composites 

and person identifications. The first empirical chapter addresses the debate regarding the ef-

fect of composite construction, whilst recognising the need for research settings to employ 

forensically relevant delays. To establish whether either the helpful, the harmful, or the null 

effect of composite construction persists over forensically relevant delays, Experiment 1 ap-

plied prolonged intervals between exposure, composite construction and recognition phases. 

A time delay of 24 to 48 hours was employed between the initial exposure to a target face and 

composite construction. Recognition performance was subsequently tested using a line-up 

task ten weeks later. The delays used in Experiment 1 therefore align more closely with ap-

plied settings. In addition, a second time condition was employed, which reflects the short de-

lays used in existing research (e.g. Davis et al., 2014; Kempen & Tredoux, 2012; Mauldin & 

Laughery, 1981; Wells et al., 2006). In this time condition, participants proceeded immedi-

ately onto composite construction after viewing a target face, and completed a line-up task 

after a two-day delay. The comparison of the recognition accuracy across these two time con-

ditions therefore allowed for an interesting investigation into the effect of composite con-

struction that is most likely to extend to applied settings.  

 Chapter 3 builds on the notion that an individual’s performance on standardised 

recognition tests corresponds to their eyewitness identification accuracy (Bindemann, Brown, 

et al., 2012; Morgan et al., 2007). As composite construction is only a necessary task when 

the perpetrator is unknown, Experiment 2 investigates whether an individual’s performance 
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on tests of unfamiliar face recognition also correlates to their ability to produce accurate fa-

cial composites. This was achieved using two standardised tests of recognition: The Cam-

bridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006) and the 1-in-10 task (Bruce 

et al., 1999). Facial composites were then created on a holistic composite system that relies 

on face recognition (Frowd, 2017), to explore whether individual differences in the ability to 

remember and recognise unfamiliar faces can provide an index of which eyewitnesses are 

equipped best for the task of composite construction.  

The final empirical chapter investigates the effect of context on composite naming 

rates. Facial composites of celebrity identities were presented to participants with varying 

levels of context. Composites were either displayed with no context or were accompanied by 

information ranging from the target’s occupation (minimal context) to the target’s age, occu-

pation and what they were best known for (maximum context). The relationship between the 

amount of context provided and naming rates was investigated here to provide a useful indi-

cator to applied settings regarding the amount of information required to facilitate recogni-

tion.   
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Chapter 2 

 

The Effect of Composite Construction on 

Line-up Performance Using Forensically 

Relevant Time Delays 
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Introduction 

In the previous chapter, the difficulty of composite construction was evident through 

factors such as low naming rates (e.g. Frowd et al., 2007; Valentine et al., 2010). In recent 

years however, intensive developments have been made to improve the effectiveness of holis-

tic systems such as EvoFIT, which have resulted in increased identification rates (Frowd et 

al., 2012; Frowd et al., 2013). Whilst the production of more identifiable images may aid the 

process of locating and apprehending suspects, whether composite construction, in itself, can 

exert an effect on an eyewitness’ subsequent identification performance currently remains un-

resolved.  

A number of conflicting findings exist, which indicate that the process of composite 

construction can produce a number of different effects on an eyewitness’ subsequent ability 

to accurately identify a target face. On one hand, research indicates that the process of com-

posite construction can produce a helpful effect, whereby composite constructors are more 

likely to make subsequent correct identifications (Davis et al., 2014; Mauldin & Laughery, 

1981). However, a harmful effect has also been reported, such that constructors are less likely 

to make accurate identifications (Comish, 1987; Kempen & Tredoux, 2012; Topp-Manriquez 

et al., 2014; Wells et al., 2005). In addition, there is also evidence to suggest that composite 

construction does neither positively or negatively influence the subsequent recognition of a 

target (Davies et al., 1978; Davis et al., 2016; Yu & Geiselman, 1993).  

Early research in this domain provided support for the helpful effect by demonstrating 

that identification accuracy was higher for composite constructors (90%), compared with 

control participants (60%), who had not been required to construct a facial composite 

(Mauldin & Laughery, 1981). This early study utilised the mechanical system Identi-kit, 

which requires composite constructors to select individual facial features (e.g., eyes, nose) 

that are then superimposed to create a composite image. In this instance, participants viewed 



 

 

40 

 

a target face and either proceeded immediately onto composite construction and a recognition 

task, or experienced a two-day delay between the initial exposure to the target and subsequent 

construction and recognition tasks. Although it was found that composite construction facili-

tated recognition performance, this effect was greater when composite construction occurred 

immediately prior to recognition. The facilitating effect was less profound when participants 

experienced a two-day delay between composite construction and the recognition task 

(Mauldin & Laughery, 1981).  

Despite this, more recent research has also provided support for the helpful effect of 

composite construction on subsequent recognition performance. Davis et al. (2014), for ex-

ample, employed two different composite systems, E-FIT and EFIT-V, to test the effect of 

composite construction on subsequent identification accuracy. The two composite systems 

utilised in this study differ substantially to one another. Whilst E-FIT is a system that requires 

constructors to recall individual facial features, EFIT-V is a more recent holistic system that 

allows constructors to view and select images from whole-face arrays. In this study, partici-

pants were exposed to a target face before proceeding immediately onto composite construc-

tion and then to a recognition task. The identification accuracy of constructors using both E-

FIT (63%) and EFIT-V (70%), was significantly higher than control participants (45%), who 

were not required to construct facial composites. The helpful effect of composite construction 

on subsequent identification accuracy was also replicated in a second experiment employing 

longer time intervals between tasks. In this experiment, Davis et al. (2014) utilised a time de-

lay of 30 minutes between a participant’s initial exposure to a target face and composite con-

struction, and a delay of 72 hours between construction and recognition. Once again, compo-

site constructors (49%) outperformed control participants (35%) in their ability to make a 

subsequent accurate identification of the original target (Davis et al., 2014). The findings of 

Mauldin and Laughery (1981) and Davis et al. (2014) therefore converge to demonstrate a 
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helpful effect of composite construction on subsequent recognition accuracy, despite key dif-

ferences in methodology (e.g., type of composite system used).  

In contrast to the findings discussed above, several studies have documented a harm-

ful effect, suggesting that composite construction can hinder subsequent recognition accu-

racy. Comish (1987), for example, exposed participants to a target face before requiring them 

to proceed immediately onto composite construction, using the composite system Identi-kit. 

A seven-minute delay was then employed between composite construction and recognition. 

In this instance, the recognition performance of composite constructors (14%) was signifi-

cantly poorer than that of control participants, who did not undergo the task of composite 

construction (44%; Comish, 1987).  

The harmful effect has since been replicated several more times. In a more recent 

study, Wells et al. (2005) employed a short time delay between initial exposure to a target 

identity and composite construction, by requiring participants to write down a description of 

the target. Facial composites were then created on the feature-based system FACES, and 

recognition accuracy was assessed after a two-day delay. In support of the harmful effect, 

recognition performance was, again, higher among control participants (84%) than composite 

constructors (10%; Wells et al., 2005). Wells et al.’s (2005) study has since been replicated 

and similar findings are evident. In their replication of Wells et al. (2005), Kempen and 

Tredoux (2012) employed a ten-minute delay between target exposure and composite con-

struction, and a two-day delay between construction and recognition. Again, the feature-

based composite system FACES was employed, and control participants made more correct 

identifications (51%) than composite constructors (23%; Kempen & Tredoux, 2012).  

Finally, additional support for the harmful effect is provided by recent research em-

ploying a longer time interval between composite construction and recognition (Topp-
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Manriquez et al., 2014). In this instance, participants experienced a five-minute delay be-

tween viewing a target face and composite construction, with recognition performance being 

assessed after a delay of one week. Recognition accuracy was, again, higher for controls 

(31%) than constructors (16%; Topp-Manriquez et al., 2014). These experiments are there-

fore unified in their findings of a harmful effect, suggesting that composite construction may 

not be a suitable procedure if the same eyewitness is subsequently required to identify the 

original perpetrator (Comish, 1987; Kempen & Tredoux, 2012; Topp-Manriquez et al., 2014; 

Wells et al., 2005).  

In addition to evidence suggesting the existence of both a helpful and a harmful ef-

fect, a third finding exists, which suggests that composite construction incurs no effect on 

subsequent recognition accuracy. Early research using the mechanical composite system Pho-

tofit, employed a delay of either two days or three weeks between target exposure and com-

posite construction (Davies et al., 1978). Participants were subsequently required to proceed 

immediately onto a recognition task. Although it was found that composite constructors 

tended to make more errors than controls, this finding was not statistically significant (Davies 

et al., 1978). Likewise, a null effect was also found in a study employing no delay between 

exposure and construction, and a two-day delay between construction and recognition (Yu & 

Geiselman, 1993). This study made use of the composite system Identi-kit and, although 

composite constructors (50%) were more likely than controls (33%) to incorrectly respond 

that the target was absent, constructors were no more likely to make an incorrect identifica-

tion (Yu & Geiselman, 1993). Finally, research employing the more recent holistic system 

EFIT-V found that composite constructors (35%) and controls (32%) were equally able to 

identify a target identity (Davis et al., 2016). In this instance, participants proceeded immedi-

ately onto composite construction after viewing a target face, and completed a recognition 

task approximately one hour after initial exposure (Davis et al., 2016).  
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The contrasting findings within existing research mean that it is currently unclear 

whether the task of composite construction is a suitable procedure for eyewitnesses. Consid-

ering the applied importance of this domain, it is therefore necessary to reach a scientific con-

sensus that is able to accurately advise law enforcement agencies on best-practice. Moreover, 

large discrepancies are evident between the time intervals used in applied and research set-

tings. These discrepancies make it difficult to determine which of the documented effects ap-

ply to forensic practice. Most notably, the majority of existing research has employed a very 

short time interval between a participant viewing a target face and the subsequent task of 

composite construction (see Table 2.1). Likewise, the time intervals employed between com-

posite construction and recognition are not reflective of forensic practice, and range from no 

delay (e.g. Mauldin & Laughery, 1981), to a maximum delay of one week (Topp-Manriquez 

et al., 2014). In contrast to the delays employed within research settings, eyewitnesses in 

criminal investigations experience much longer delays. For example, a two-day delay is typi-

cally experienced between witnessing a crime and composite construction (Frowd, Carson, 

Ness, McQuiston-Surrett, et al., 2005; Frowd, Carson, Ness, Richardson, et al., 2005). Eye-

witnesses may then also experience a delay of several weeks before being required to identify 

the original perpetrator from a suspect line-up (Pike & Brace, 2002; Valentine et al., 2003).  
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Table 2.1. A summary of empirical studies investigating the effect of composite construction on identification performance. Note that Delay 1 

corresponds to the delay between initial exposure and composite construction. Delay 2 refers to the delay employed between construction and 

recognition.  
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In addition, although existing research varies in their choice of composite system, 

many studies employ feature-based systems (see Table 2.1). Interestingly, all research docu-

menting a harmful effect employed such systems (e.g., FACES). Considering that feature-

based systems produce composites that are often difficult to recognise (see, e.g. Frowd, 

Carson, Ness, McQuiston-Surrett, et al., 2005), it is possible that composite constructors’ 

memories are adversely impacted because of the poor likeness shared between target and 

composite (see, e.g., Davis et al., 2016). Considering that more recent holistic systems are 

thought to provide a better interface to memory, and have resulted in higher identification 

rates (Frowd, Pitchford, et al., 2012; Solomon et al., 2012), it is therefore possible that such 

adverse effects would not extend to holistic systems.  

The current study therefore aimed to test the effect of composite construction on sub-

sequent identification performance using forensically relevant delays and the holistic compo-

site system EvoFIT. The recognition accuracy of composite constructors and control partici-

pants was tested either two days or ten weeks after initial exposure to a target identity. In the 

two-day condition, participants viewed a target face and proceeded immediately onto a cogni-

tive interview and composite construction. Recognition accuracy was then assessed two days 

later. In the ten-week condition, participants viewed a target face and then completed a cogni-

tive interview and composite construction 24-48 hours later. Recognition accuracy was then 

assessed ten weeks later. This design allowed for a condition that reflects the delays typically 

used in research settings (two-day condition), and a comparison group which experienced fo-

rensically relevant delays (ten-week condition). This experiment therefore provides an indica-

tion of whether the effects elicited in research settings extend to applied settings, which will, 

in turn, help to determine whether composite construction is a suitable task. Considering the 

contradictory findings in the literature, as well as the lack of forensically relevant delays in 
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existing research, a priori predictions regarding the effect of composite construction are diffi-

cult. It is expected, however, that time elapsed prior to identification will affect recognition 

accuracy. Thus, recognition performance of participants in the two-day condition is expected 

to be higher than of those in the ten-week condition.  

 

Method 

Participants and design 

Eighty students (61 female, 19 male) from the University of Kent, with a mean age of 

24 years (SD = 7.7; range 18-57), participated in this experiment in return for either course 

credit or a fee of £10. Only Caucasian participants were eligible for this study. This eligibility 

requirement was enforced because the stimuli comprised of Caucasian target faces, and the 

wider face recognition literature provides evidence of an own-race bias (for reviews see, 

Meissner & Brigham, 2001b; Sporer, 2001). This experiment was a 2 (composite condition: 

composite constructors vs. no construction) x 2 (time delay: two days vs. ten weeks) be-

tween-subjects design with N = 20 per group.  

 

Stimuli and procedure  

Part 1. Video exposure to a target face. Eight Caucasian males were selected as target 

identities from the Glasgow Unfamiliar Face Database (GUFD; Burton et al., 2010). A short 

video clip of each target identity was extracted from the GUFD, which depicted each target 

performing a sequence of tasks including, looking from left to right, up and down, and recit-

ing letters of the alphabet. The average length of video was 51 seconds. Each video was 

linked to an online Qualtrics survey to ensure participants could only access their allocated 

video clip once. 
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All participants firstly entered their demographic details into the Qualtrics survey be-

fore proceeding to watch one of the eight target videos. The order of presentation for target 

identities was automatically randomised after each participant. Participants in the two-day 

condition proceeded directly onto part 2 after viewing the video clip. For participants in the 

ten-week condition, part 1 of the study ended after the video clip was complete and partici-

pants were informed that they needed to complete part 2 within 24-48 hours.  

 

Part 2. Cognitive interviews and composite construction. Participants in the two-day 

condition proceeded directly to this stage of the study, which is in accordance with existing 

research that has employed either short, or no time delays between exposure to a target face 

and composite construction (e.g. Comish, 1987; Davis et al., 2014; Wells et al., 2005). Con-

versely, participants in the ten-week condition experienced a 24-48 hour time delay between 

part 1 and part 2, which is more closely aligned with forensic practice (Frowd, Carson, Ness, 

Richardson, et al., 2005).  

In this stage of the experiment, all participants were subjected to a cognitive inter-

view. The cognitive interview began with free recall, whereby participants described the tar-

get face in an uninterrupted format. Participants described the target’s features in the order of 

their choice, with no time pressure. A cued recall phase then began whereby the researcher 

repeated the details that the participant had provided, and encouraged further recall of each 

facial feature. The cognitive interview is a technique used elsewhere in the composite litera-

ture (Frowd et al., 2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005), and is known 

to assist recall (for a review see, Memon, Meissner, & Fraser, 2010). Following the cognitive 

interview, participants were assigned to either a composite construction condition or a control 

condition.  



 

48 

 

Participants in the composite construction condition were instructed that they would 

create a facial composite of the target face they had previously seen in the video clip and 

were introduced to the software system EvoFIT, version 1.6. EvoFIT was selected for use in 

the current study as it has been shown to produce more identifiable images (Frowd, 2012; 

Frowd, 2017; Frowd, Skelton, Atherton, & Hancock, 2012), which elicit higher correct nam-

ing following a forensically relevant delay compared to other systems (Frowd, Carson, Ness, 

McQuiston-Surrett, et al., 2005). The process requires composite constructors to view a num-

ber of screens depicting whole-face arrays and repeatedly select the most recognisable image. 

This procedure is thought to align composite construction more closely with the natural, ho-

listic processes involved in face recognition, therefore relying less on recall (Frowd, 2017), 

which is known to be a more difficult task (Davis et al., 1961; Postman et al., 1948). Compo-

site constructors first make selections based on facial shape, and select the images that they 

feel most accurately represent the size and placement of the target’s facial features. The focus 

is then shifted to facial texture, with composite constructors selecting the images that are 

most recognisable, based on differences between the greyscale colouring of features such as 

the target’s eyes, eyebrows and skin tone. Selections are then ‘bred’ together to generate a fa-

cial composite (for a review see, Frowd, 2017). Characteristics such as age, weight and trust-

worthiness can subsequently be manipulated using software tools, to improve the overall like-

ness to the target face. The researcher acted as an operator for the system for all composite 

constructors. For composite constructors, part 2 took approximately 45 minutes and partici-

pants were dismissed following completion of their facial composite. Control participants 

were not required to construct a facial composite and were therefore dismissed after the cog-

nitive interview was complete.  
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Figure 2.1. An example of a target identity shown during a video clip (top) and facial compo-

sites created of the target in both the two-day (left) and ten-week (right) time conditions.  

 

Figure 2.2. A second example of a target identity (top) and facial composites created of the 

target in the two-day (left) and ten-week (right) time conditions.  
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Part 3. Line-up identifications. After a delay of either two days or ten weeks, partici-

pants’ identification accuracy was assessed on a target-present line-up task (see Figure 2.3). 

All participants were sent an email containing an eight-face line-up that contained the target 

face they had originally viewed in the video clip. Participants were instructed to study the 

line-up and were asked to identify the original target by indicating the number corresponding 

to its position in the line-up. Participants were informed that the target “may or may not be 

present”. Confidence ratings were also obtained by asking participants to indicate how confi-

dent they were that they had made an accurate identification on a scale ranging from one 

(“not at all confident”) to seven (“very confident”). 

 

 

Figure 2.3. An example of a target-present line-up task.  
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Figure 2.4. Examples of the time delays used during the two-day (top) and ten-week (bottom) time conditions.
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Results 

Recognition accuracy 

Recognition accuracy was compared across both the composite conditions and time intervals. 

These data are provided in Figure 2.5. Overall, 17 participants made incorrect identifications, 

whilst 63 participants correctly identified the target. However, there was a clear difference in 

recognition accuracy across time intervals. In the two-day condition, only two participants 

made incorrect identifications. In contrast, 15 participants made incorrect identifications in 

the ten-week condition. The data was subsequently broken down into hits (reflecting a correct 

identification of the target), misses (incorrect responses that the target is absent) and misiden-

tifications (erroneous identifications of another line-up face as the target). Overall, recogni-

tion accuracy was high, with participants recording 79% of hits, 16% of misidentifications 

and 5% of misses. A 2 (composite condition: composite constructors vs. no construction) x 2 

(time delay: two days vs. ten weeks) chi-square test was then conducted. The chi-square test 

revealed that recognition accuracy was not significantly affected by composite condition, χ2 

(1, n = 80) = 0.67, p = .41, but was affected by time delay, χ2 (1, n = 80) = 12.62, p = .001. 

Recognition accuracy was not affected by target identity, χ2 (7, n = 80) = 8.78, p = .27. 

 

Figure 2.5. Identification accuracy (%) across both composite conditions and time intervals.  
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Confidence ratings  

Overall, confidence ratings were high (M = 5.8). A correlational analysis revealed a 

positive relationship between confidence and recognition accuracy r(78) = 0.53, p <.01. Con-

fidence was affected by recognition accuracy, whereby participants who made correct identi-

fications were more confident than those who made incorrect identifications F(1, 78) = 30.29, 

p < .001, ηp
2 = .28. There was no effect of composite condition on confidence, F(1, 76) = .68, 

p = .411, ηp
2 = .28. Again, however, a main effect of time delay was found, F(1, 76) = 31.10, 

p < .001, ηp
2 = .29, reflecting lower confidence for identification decisions taken after a ten-

week delay. The interaction between these factors was not significant, F(1, 76) = 2.73, p = 

.10, ηp
2 = .04.  

 

Figure 2.6. Confidence ratings across both composite conditions and time intervals.  

 

Discussion 

Previous research has produced conflicting findings regarding the effect of composite 

construction on subsequent identification performance. Whilst some empirical work has sug-

gested that composite construction incurs a harmful effect, rending participants less able to 

identify a target (Comish, 1987; Kempen & Tredoux, 2012; Topp-Manriquez et al., 2014; 
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Wells et al., 2005), other findings document a helpful effect, whereby composite constructors 

are more able to make subsequent accurate identifications (Davis et al., 2014; Mauldin & 

Laughery, 1981). Additionally, some research indicates also that composite construction elic-

its no effect on later recognition accuracy (Davies et al., 1978; Davis et al., 2016; Yu & 

Geiselman, 1993). Despite these conflicting findings, existing research is unified on the basis 

that, to date, no studies investigating the effect of composite construction have utilised foren-

sically relevant time delays. The majority of previous research has also employed feature-

based composite systems (see Table 2.1). This study therefore sought to extend the investiga-

tion of the effect of composite construction, by employing time delays that are more closely 

aligned with applied settings. Additionally, the current study utilised the more recent holistic 

composite system EvoFIT. To investigate which of the conflicting documented effects may 

extend to applied settings, recognition accuracy was compared across composite constructors, 

and control participants, after either a two-day or ten-week time interval. Participants in the 

two-day condition viewed a target face and proceeded immediately onto a cognitive inter-

view and composite construction, with recognition accuracy being assessed two days later. In 

the ten-week condition, participants viewed a target face, then completed a cognitive inter-

view and composite construction 24-48 hours later. Recognition accuracy was subsequently 

tested ten weeks later.  

In this instance, when a two-day delay was employed between target exposure and a 

subsequent target-present line-up task, recognition accuracy did not differ substantially be-

tween composite constructors (90%) and controls (100%). Likewise, when an extended time 

delay of ten weeks was employed between exposure and recognition, composite constructors 

(60%) and control participants (65%) were equally able to make accurate identifications from 

a target-present line-up. This finding is consistent with early research which found that the 

recognition accuracy of composite constructors does not differ from control participants 
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(Davies et al., 1978). The finding of a null effect is also in line with additional previous re-

search (e.g., Yu & Geiselman, 1993), including more recent work employing a holistic com-

posite system (Davis et al., 2016).  

However, the findings of the current study contrast with previous research which has 

documented a harmful effect (e.g., Wells et al., 2005). It is possible that this contrast arises as 

a result of the composite system employed. To date, all studies documenting a harmful effect 

of construction on recognition have employed feature-based composite systems, which are 

thought to produce less recognisable images than holistic systems (Frowd, Carson, Ness, 

McQuiston-Surrett, et al., 2005). Previous research has also found a correlation between 

composite quality and line-up performance, suggesting that poor-quality composites are more 

likely to negatively affect identification performance (Wells et al., 2005). A similar finding is 

also evident in Davis et al.'s (2016) study, whereby facial composites created by children 

were rated as less recognisable than composites created by adults. In this instance, children, 

but not adults, experienced a harmful effect of composite construction, and were subse-

quently less able to accurately identify the target (Davis et al., 2016). Taken together, these 

findings indicate that poor-quality composites may adversely impact a composite construc-

tors’ memory. Considering that holistic systems generate more recognisable images (Frowd, 

Pitchford, et al., 2012; Solomon et al., 2012), it is possible that the harmful effect was not 

elicited in the current study because the holistic composite system EvoFIT was employed.   

Moreover, in the current work, a substantial decline in recognition performance was 

found over time. Across both composite conditions, recognition accuracy was at 95% after a 

two-day delay, but decreased to just 63% after a ten-week delay. This finding is in line with 

the wider literature, which demonstrates that longer retention intervals negatively affect 

recognition accuracy (Barkowitz & Brigham, 1982; Deffenbacher, Bornstein, McGorty, & 

Penrod, 2008; Shapiro & Penrod, 1986; Shepherd & Ellis, 1973). Additionally, participants 
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who made accurate identifications indicated higher confidence levels compared to those who 

made incorrect identifications. This supports the notion that confidence may act as a useful 

indicator of accuracy (Palmer, Brewer, Weber, & Nagesh, 2013).  

These findings have implications for applied settings. Although previous research has 

produced conflicting findings regarding the effects of composite construction, the current 

study suggests that neither the helpful or the harmful effect applies to the holistic composite 

system EvoFIT. This finding is strengthened by the fact that the recognition accuracy of com-

posite constructors and controls was tested over two distinct conditions, comprising different 

time intervals. With holistic composite systems increasingly becoming the standard, both in 

the UK and overseas (Frowd, Pitchford, et al., 2012; Solomon et al., 2012), the findings of 

the current study are promising, and suggest that, composite construction using such systems 

is a suitable task for eyewitnesses.  

Having discovered that composite construction does not incur any subsequent effects 

on recognition accuracy, the next chapter investigates a way of improving composite naming 

rates. Chapter 3 explores the possibility that not all eyewitnesses are equally equipped for the 

task of composite construction, and aims to provide a means of determining which eyewit-

nesses are most likely to create good-quality facial composites, based on individual differ-

ences in face recognition abilities.  
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Chapter 3 

 

Individual Differences in Composite  

Construction  
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Introduction 

 

The previous chapter investigated the effect of composite construction on subsequent 

eyewitness identification accuracy. Although the available evidence provides contrasting 

findings, with both helpful (Davis et al., 2014; Mauldin & Laughery, 1981), and harmful ef-

fects (Comish, 1987; Kempen & Tredoux, 2012; Topp-Manriquez et al., 2014; Wells et al., 

2005) being documented, Experiment 1 suggests that neither of these effects are elicited 

when the holistic composite system EvoFIT is employed. Whilst the absence of a harmful ef-

fect is a promising finding for applied settings, research nevertheless suggests that composite 

naming is often poor (see, e.g., Davies et al., 2000; Frowd et al., 2007; Frowd, Carson, Ness, 

McQuiston-Surrett, et al., 2005; Valentine et al., 2010). The typically low naming rates elic-

ited through studies of composite recognition indicates that facial composites often do not ac-

curately resemble a target face. Although composite quality is thought to have improved in 

recent years through the production of holistic systems (Davis, Gibson, & Solomon, 2017; 

Frowd, 2017), one aspect of composite construction that has received limited attention is the 

role of individual differences.  

Facial composites are only necessary in criminal investigations in which the perpetra-

tor is unknown. The process of composite construction therefore arguably relies on unfamil-

iar face recognition and face memory. The wider face recognition literature provides a wealth 

of evidence demonstrating that recognition ability for unfamiliar faces varies widely between 

individuals (Bindemann, Avetisyan, et al., 2012; Bobak et al., 2016; Burton et al., 2010; 

Russell et al., 2009). The wide range of individual differences is evident on, for example, 

standardised tests of unfamiliar face recognition, such as the Cambridge Face Memory Test 

(CFMT; Duchaine & Nakayama, 2006). The CFMT requires subjects to identify one of six 

unfamiliar target faces on test items consisting of a three-face array. Whilst the average score 
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is 80% (Duchaine & Nakayama, 2006), individual scores can range from 51% (Duchaine & 

Nakayama, 2006) to 100% (Russell et al., 2009).  

Although such variation highlights a broad distribution of abilities, an individual’s 

recognition ability is thought to remain relatively stable across different tasks. For example, 

when presented with photographs of celebrity identities before they were famous, often as 

children, individuals who perform at ceiling on the CFMT are also able to identify and name 

more celebrities, outperforming their counterparts (Russell et al., 2009). Likewise, poor per-

formance on the CFMT is indicative of poor familiar face recognition, evidenced by lower 

naming rates of famous faces (Duchaine et al., 2007). The relative stability of these skills is 

further supported by research which suggests that face recognition abilities correspond to 

face matching abilities. On face matching tasks, whereby subjects are required to indicate 

whether a face pair is the same person (match) or different people (mismatch), individuals 

with extraordinary face recognition abilities also demonstrate superior skills on tests of both 

familiar and unfamiliar face matching (Bobak et al., 2016; Robertson et al., 2016). In addi-

tion, recognition skills appear to remain relatively stable across time, with face recognition 

training bearing little impact on accuracy (White et al., 2014; Wilmer, 2017). 

Available evidence also suggests that face recognition has a genetic basis (Duchaine 

et al., 2007; McKone & Palermo, 2010; Wilmer et al., 2010; Zhu et al., 2010). This heritabil-

ity is evident in the finding that the recognition scores of monozygotic twins are more highly 

correlated than the scores of dizygotic twins (Wilmer et al., 2010; Zhu et al., 2010). Taken 

together, these findings therefore converge to demonstrate that face recognition has a genetic 

basis (Wilmer et al., 2010; Zhu et al., 2010), remains relatively stable across different tasks 

(Bobak et al., 2016; Duchaine et al., 2007; Robertson et al., 2016; Russell et al., 2009), and 

across time (White et al., 2014; Wilmer, 2017). Although these individual differences have 
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been studied theoretically, the range and relative stability of face identification also has use-

ful implications for applied, forensic work.  

Indeed, previous work has begun to illustrate an association between visual pro-

cessing and eyewitness identification accuracy. It has been suggested, for example, that indi-

viduals with a greater global processing bias are significantly more likely to make correct 

eyewitness identifications than individuals with a lesser global processing bias (Darling, Mar-

tin, Hellmann, & Memond, 2009). Additionally, performance on standardised recognition 

tests may provide a valuable insight into eyewitness identification accuracy, and help to pre-

vent misidentifications, which are currently the leading cause of wrongful convictions 

(Innocence Project, 2016). A recent study investigated this notion by showing participants a 

video of a staged crime and subsequently asking them to identify the perpetrator from a ten-

face line-up (Bindemann, Brown, et al., 2012). Following the eyewitness test, participants 

were required to complete a face test, comprised of 40 trials of the 1-in-10 task (Bruce et al., 

1999). The 1-in-10 task requires participants to study a single target face and then indicate 

whether the target is present or absent in a subsequent ten-face photographic line-up. Perfor-

mance on the two tests were positively correlated, with the percentage of correct identifica-

tions on the 1-in-10 task correlating well with the probability of making an accurate eyewit-

ness identification (Bindemann, Brown, et al., 2012). In addition, individuals who excelled 

on the 1-in-10 task, achieving scores of 90% or more, were always accurate in their eyewit-

ness identification (Bindemann, Brown, et al., 2012).  

A similar relationship has been found between performance on a standardised face 

test and eyewitness accuracy among military personnel (Morgan et al., 2007).  In the United 

States, active duty military personnel are subjected to an interrogation process as part of their 

training. In this experiential phase of training, recruits are captured, placed in a mock prisoner 

of war camp (POWC), and subjected to interrogation by an unknown instructor (Morgan et 
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al., 2000, 2007). Recruits experience approximately 30 minutes of exposure to their interro-

gator, among periods of prolonged isolation, food and sleep deprivation (Morgan et al., 

2007). Eyewitness accuracy was investigated under these stressful circumstances by asking 

recruits to subsequently identify their interrogator from a ten-face sequential line-up. Recruits 

were also required to complete the Weschler Face Test (1997), which required them to study 

24 unfamiliar target faces and subsequently identify each target face from 48 sequentially 

presented photographs. A positive relationship was found between performance on the two 

tests, suggesting again, that an individual’s ability to perform on a standardised recognition 

test relates to their aptitude as an eyewitness (Morgan et al., 2007).  

The notion that face recognition abilities correspond to eyewitness identification ac-

curacy is further reinforced by a more recent study, which suggests that an individual’s per-

formance on the CFMT relates to their eyewitness identification performance (Andersen, 

Carlson, Carlson, & Gronlund, 2014). In this instance, better recognition abilities, evidenced 

by higher scores on the CFMT, resulted in more correct identifications in simultaneous, tar-

get-present line-ups. Moreover, individuals with higher CFMT scores were also less likely to 

make a misidentification in target-absent line-ups (Andersen et al., 2014).  

The finding that individual differences in facial recognition correspond to eyewitness 

accuracy (Andersen et al., 2014; Bindemann, Brown, et al., 2012; Morgan et al., 2007) 

bridges an important gap between theoretical and applied work, by demonstrating that not all 

eyewitnesses are equally equipped for the task. Considering the utility of standardised recog-

nition tests in these studies, it is possible that these measures may also provide insight into an 

individual’s ability to produce a good-quality facial composite. Although individual differ-

ences have not yet been investigated systematically within the composite literature, the find-

ing that composite quality is improved when composites created by multiple eyewitnesses are 

averaged together (Hasel & Wells, 2007; Valentine et al., 2010), suggests that individuals 
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also vary in their ability to construct accurate composites. This raises the question of whether 

composite quality can be determined by assessing individual differences in facial recognition. 

To investigate this question, participants were required to complete two standardised face 

recognition tests, comprising of the Cambridge Face Memory Test (Duchaine & Nakayama, 

2006) and the 1-in-10 task (Bruce et al., 1999). Crucially, both of these tests have been 

shown to produce large individual differences in recognition performance (Bindemann, 

Brown, et al., 2012; Duchaine & Nakayama, 2006; Megreya & Burton, 2006; Russell et al., 

2009). Participants then proceeded to construct a facial composite of an unknown celebrity 

using the software system EvoFIT, which is thought to align composite construction more 

closely with facial recognition (Frowd, 2017). Participant’s facial composites were subse-

quently rank ordered, based on their perceived level of similarity to the target face by a vol-

unteer sample. This experiment therefore provides an indication of whether composite quality 

can be predicted by an eyewitness’ recognition ability which will, in turn, allow police to se-

lect only the most suitable eyewitness for the task of composite construction. It is expected 

that individuals with better recognition abilities will produce more accurate facial compo-

sites, comparative to individuals with lower recognition abilities.   

 

Method 

Participants  

 

 Forty students (7 male, 33 female) from the University of Kent participated in this ex-

periment in return for course credits. The participants ages ranged from 18 to 30 years (M = 

20.2, SD = 2.4). Participants were only eligible for this experiment if they did not watch the 

soap opera, “Hollyoaks”. 
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Stimuli and procedure  

1-in-10 task. In the first stage of this experiment, participants completed forty trials of 

the 1-in-10 task (Bruce et al., 1999), which has previously been used to assess eyewitness ac-

curacy (Bindemann, Brown, et al., 2012). This task was completed on the software system 

PsychoPy (Peirce, 2007). Each trial presented participants with a single target face, which 

was 4.1 cm x 5.3 cm in size. Participants were instructed to study the target face until they 

felt they could identify the target in a subsequent line-up task. The target face was then re-

placed by a photographic line-up consisting of ten faces, which were 3.5 cm x 4.5 cm in size. 

Participants were asked to indicate whether the target was present or absent in the line-up 

and, if present, identify the target by indicating the number corresponding to its position on 

the keyboard. Each trial consisted of a different target identity. Trials were presented in a ran-

domised order and each participant was given twenty target-present and twenty target-absent 

trials. In target-present trials, the target identity was presented in the subsequent line-up 

whereas for target-absent trials, the target identity was omitted. There was no time restriction 

on any of the trials, each target face and subsequent line-up remained on screen until a key-

board response was given.  
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Figure 3.1. Taken from Bruce et al. (1999). An example stimulus of the 1-in-10 task.  

 

Cambridge Face Memory Test. Following the 1-in-10 task, participants completed the 

Cambridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006). The CFMT is a 

standardised measure of face recognition that is able to effectively assess a broad range of 

recognition abilities (Duchaine & Nakayama, 2006), and has previously been used to predict 

eyewitness accuracy (Andersen et al., 2014). The test requires participants to learn six target 

faces and recognise them on 72 test items which get progressively harder. In the first block of 

trials, participants are introduced to a target face by viewing a left 1/3 profile, a frontal view, 

and a right 1/3 profile for three seconds each (see Figure 3.2, row A). Participants are then 

required to identify the target on a test item, consisting of two distractor faces (see Figure 3.2, 

row B). Each test item in the first block includes one image identical to that of a study image 
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(e.g. no changes in expression, lighting etc.). In the second block, participants review all six 

target faces simultaneously for 20 seconds before proceeding to the test items. Again, the test 

items in this block consist of one target face and two distractors but contain a novel view of 

the target (see Figure 3.2, row C). The third and final block is similar to block two but Gauss-

ian noise is added to the novel images (see Figure 3.2, row D). On each of the 72 test items, 

participants indicate their response using the numbers 1-3 on a keyboard. All test items re-

main on screen until a keyboard response is given.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2. Taken from Duchaine and Nakayama (2006). Examples of study and test items in 

the Cambridge Face Memory Test. 
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Composite construction. The third and final stage of this experiment required partici-

pants to create a facial composite of an unfamiliar celebrity identity. For this purpose, Hol-

lyoaks actors James Sutton (target one) and Greg Wood (target two) were selected as target 

faces. The eligibility requirements for this study dictated that participants must not watch the 

soap opera Hollyoaks. This requirement helped to ensure that the target faces would be un-

known to the participants, thus allowing construction of an unfamiliar face, as per police pro-

cedures with real eyewitnesses. Each participant was shown a photograph of one of the target 

faces and asked whether they knew who the person was. Target photographs were sourced 

via a Google search and depicted the target in a full-frontal view, with a neutral expression. 

Both target photographs were printed in colour and were 7.5 cm x 8.5 cm in size.  

Providing the participant was not familiar with the target, they were then required to 

study the target face for one minute; a timing used elsewhere in the literature for unfamiliar 

composite construction (e.g. Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005; Frowd, 

Carson, Ness, Richardson, et al., 2005). Following this, participants were instructed that they 

would create a facial composite of the target face and were introduced to the software system, 

EvoFIT, version 1.6. EvoFIT is a holistic composite system that aligns composite construc-

tion more closely with the natural processes involved in face recognition (Frowd, 2017). 

Composite constructors are presented with a series of whole-face arrays and are required to 

repeatedly select the faces that they feel best represent the target identity. The process focuses 

initially on facial shape, whereby constructors make selections based on how accurately each 

face depicts the size and placement of the target’s features. Constructors then progress onto 

facial texture, and are required to choose the faces that most accurately represent the target, 

based on differences between the greyscale colouring of the eyebrows, eyes and skin tone. 

These selections are subsequently ‘bred’ together to generate a facial composite (for a review 
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see, Frowd, 2017). The process focuses on the internal facial features to help promote subse-

quent familiar face recognition and naming rates (see, e.g., Ellis, Shepherd, & Davies, 1979). 

Once the composite has been evolved, composite constructors can make further adjustments 

using software tools which allow characteristics such as age, weight and trustworthiness to be 

manipulated to help improve the overall similarity to the target. For this purpose, the re-

searcher acted as an operator for the system, with 20 participants creating a facial composite 

of target one, and 20 participants creating a facial composite of target two.  

 

Composite similarity rankings  

 To establish whether individual differences on the 1-in-10 task and the CFMT corre-

lated with the quality of composites produced, 40 participants (9 male, 31 female) were re-

cruited to rank composite accuracy. Participants ages ranged from 18 to 59 years (M = 24.3, 

SD = 9.0). Each participant was shown all 40 composites, 20 composites for target one and 

20 composites for target two. They were then asked to rank order the similarity of each facial 

composite to the respective target face from 1 to 20. Participants completed this task with the 

neutral expression, colour photographs used during the construction stage in full view.  

 The method of this study required two different samples, so distinct labels are pro-

vided to avoid confusion. The first group of participants, who were subjected to the CFMT, 

the 1-in-10 task and composite construction, will here-on-in be referred to as composite con-

structors. The second group of participants, who were recruited to rank composite similarity, 

will here-on-in be referred to as composite rankers.  
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Results 

 

Individual differences in recognition performance  

 CFMT accuracy. The average total score on the CFMT was 56.6, which converts to 

78.6% and is comparable with normative results elsewhere in the literature (e.g. 80%; 

Duchaine & Nakayama, 2006). However, broad individual differences were evident across 

this test, with overall accuracy ranging from 36.1% to 98.6% between composite constructors 

(SD = 11.8). Accuracy in the first block of this test was at 98.8%, indicating very few mis-

takes, but individual scores ranged from 72.2% to 100.0%, revealing early individual differ-

ences in recognition accuracy. Average performance subsequently decreased to 76.8% in 

block two, with accuracy ranging from just 20.0% to 96.7%. Performance deteriorated again 

in block three to 65.8%, with individual scores ranging from 29.2% to 100.0%.  

1-in-10 Task accuracy. On the 1-in-10 task, average identification accuracy was at 

61.2% (SD = 14.9). Once again, broad individual differences were evident across this test, 

with overall accuracy ranging from 27.5% to 95.0% between composite constructors. For tar-

get-present trials, the percentage of correct identifications was 64.5%, with individual scores 

ranging from 20.0% to 100.0%. Likewise, for target-absent trials, a broad distribution of abil-

ities was evident. Correct rejections were made 57.9% of the time, but individual accuracy 

ranged from 10.0% to 100.0%.  

 

Overall accuracy on CFMT and 1-in-10 Task. To explore whether an individual’s 

overall performance on one recognition test was indicative of overall performance on the 

other, a correlational analysis was performed with the CFMT and 1-in-10 task (see Figure 

3.3). This analysis revealed a positive relationship between overall accuracy on the two tests 

r(38) = 0.47, p <.01. However, a clear outlier was evident, with the lowest scoring participant 

achieving a CFMT score which was 3.6 standard deviations below the mean, and a 1-in-10 
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score which was 1.3 standard deviations below the mean (see Figure 3.3). The correlational 

analysis was subsequently re-run, excluding the outlier. In this instance, the positive relation-

ship between overall accuracy on the two recognition tests persisted, r(37) = 0.44, p <.01. 

The correlation between the two face recognition tests supports the notion that they are test-

ing the same underlying processes.  

Figure 3.3. Scatter plot for overall performance on the CFMT and 1-in-10 task.  

 

Composite similarity rankings   

The quality of a composite constructor’s facial composite was determined by calculat-

ing the average similarity ranking score across all composite rankers. The facial composites 

were rank ordered from 1 to 20, therefore lower average scores are indicative of a better-

quality composite, which shares a higher level of similarity with the target face. These data 

are provided in Figure 3.4 and Figure 3.5, and highlight a large variation in composite qual-

ity.  
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Figure 3.4. The mean similarity ranking scores for each participant’s composite for target 

one. Error bars represent the standard error of the mean.  

Figure 3.5. The mean similarity ranking scores for each participant’s composite for target 

two. Error bars represent the standard error of the mean. 
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Figure 3.6. Examples of the two target identities (left) and two facial composites created of 

each identity (center and right). The facial composites represent the best (center) and worst 

(right) composites, as indicated by their average similarity ratings.   

 

Recognition performance and composite quality 

 CFMT. To investigate whether individual differences on the CFMT corresponded to 

composite quality, a correlational analysis was performed (see Figure 3.7). The analysis re-

vealed that an individual’s overall performance on the CFMT did not correlate with their av-

erage composite similarity ranking score, r(38) = -.14, p = .39. The data was subsequently 

broken down for each block of the CFMT and a second correlational analysis was performed, 

which revealed no significant correlations between composite quality and block one, two and 
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three of the CFMT, r(38) = -.17, p = .31, r(38) = -.23, p = .16, and r(38) = -.02, p = .89, re-

spectively.  

Figure 3.7. A scatter plot for an individual’s average composite similarity ranking score and 

their overall performance on the CFMT.  

 

1-in-10 Task. Likewise, to investigate whether individual differences on the 1-in-10 

task corresponded to composite quality, an additional correlational analysis was performed 

(see Figure 3.8). The analysis revealed that an individual’s overall performance on the 1-in-

10 task did not correlate with their average composite similarity ranking score, r(38) = .09, p 

= .58. The data was then broken down into hits (making a correct identification), misses (in-

correctly responding that the target is absent), misidentifications (incorrectly identifying a 

foil), and correct rejections (correctly responding that the target is absent), to assess whether 

different aspects of face identification related to composite quality. No significant correla-

tions were found between composite quality and hits, r(38) =.06, p = .70, misses, r(38) = -
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.01, p = .94, misidentifications, r(38) = -.07, p = .66, or correct rejections,  r(38) = .08, p = 

.64.   

Figure 3.8. A scatter plot for an individual’s average composite similarity ranking score and 

their overall performance on the 1-in-10 task.  

 

General Discussion 

 Previous research has demonstrated large individual differences in face recognition 

abilities (Bindemann, Avetisyan, et al., 2012; Bobak et al., 2016; Duchaine & Nakayama, 

2006; Duchaine et al., 2007; Robertson et al., 2016; Russell et al., 2009). The broad distribu-

tion of these abilities has previously been found to correspond to eyewitness identification ac-

curacy, suggesting that not all eyewitness are equally equipped for the task (Andersen et al., 

2014; Bindemann, Brown, et al., 2012; Morgan et al., 2007). This study sought to extend the 

investigation of individual differences to examine whether the recognition skills of an eyewit-

ness can predict the quality of the facial composite they are able to construct. To investigate 
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this, participants were subjected to two standardised face recognition tests, comprising the 

CFMT (Duchaine & Nakayama, 2006) and the 1-in-10 task (Bruce et al., 1999), both of 

which have previously been used to assess eyewitness accuracy (Andersen et al., 2014; 

Bindemann, Brown, et al., 2012). Participants then proceeded to construct a facial composite 

of an unknown celebrity identity using the software system EvoFIT. All facial composites 

were subsequently ranked by a volunteer sample to establish the level of similarity shared be-

tween each participant’s facial composite and the respective target face.  

 A moderate correlation was found between an individual’s overall performance on the 

CFMT and their overall performance on the 1-in-10 task, which is comparable in size to other 

correlations across different tasks of face recognition (Fysh, 2018; Fysh & Bindemann, 2018; 

McCaffery, Robertson, Young, & Burton, 2018; Robertson, Jenkins, & Burton, 2017). De-

spite this, an individual’s performance on the CFMT and the 1-in-10 task did not correlate 

with their facial composite’s average similarity ranking score. The absence of a correlation in 

this instance, suggests that composite construction may engage separate processes, that are 

not currently accounted for in unfamiliar face recognition tasks.  

The results of the current study converge with other recent research, which suggests 

that individual performance on tasks of face memory and face matching are unrelated to an 

individual’s ability to detect a target identity in a crowded scene from a composite image 

(Bate et al., 2018). Although Bate et al.’s (2018) study focuses on an individual’s ability to 

match a composite image to a target identity, rather than composite quality, these studies are 

unified on the basis that face recognition abilities and performance on a facial composite task 

were unrelated in both instances. Given that facial composites are not “real” faces, it is possi-

ble that facial composite tasks may not align with other aspects of face recognition and may 

exploit different cognitive processes.  
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The CFMT and the 1-in-10 task were selected for the current study because they have 

both previously been used to assess eyewitness accuracy (Andersen et al., 2014; Bindemann, 

Brown, et al., 2012). However, both of these standardised tests are recognition tests, requiring 

the selection of a target identity from a range of different identities. In contrast, the process of 

composite construction requires eyewitnesses to differentiate between highly similar faces, 

and select the best likeness to the target face, based on minute differences. The process in-

volved may therefore be more reflective of a perception task, rather than a recognition task. 

Face recognition is known to be affected by variability, with the learning of new faces being 

facilitated by variability (Kramer, Jenkins, Young, & Burton, 2017; Ritchie & Burton, 2017). 

It is also known that within-person variability can often be large, with photographs of the 

same identity being incorrectly perceived as different people by individuals who are unfamil-

iar with the target (Jenkins, White, Van Montfort, & Burton, 2011). However, the process of 

composite construction exposes eyewitnesses to very little variability between identities, as 

opposed to natural variability within an identity, therefore it is possible that composite con-

struction does not accurately align with the process of natural face recognition.  

Moreover, in the current work, composite quality was determined by average similar-

ity ranking scores. These similarity rankings were obtained across a group of 40 composite 

rankers. It has previously been suggested that what constitutes a good likeness to a target face 

is based on an individual’s level of familiarity and representation of the target’s identity 

(Ritchie, Kramer, & Burton, 2018). The composite rankers in this study viewed one photo-

graph of the target identity and subsequently ranked composite quality based on each compo-

site’s similarity to the photograph. The composite rankers lack of exposure to variability 

within the target’s identity may therefore have resulted in a lower tolerance for different rep-

resentations of the target. In addition, because likeness is based on familiarity, it is a rather 

individual concept, as opposed to a generalised concept that is shared between individuals 
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(Ritchie et al., 2018). This therefore suggests that the similarity ranking scores obtained here 

yield a noisy stimulus, that may not be comparable across individuals.     

These findings have implications for applied settings. Although previous research has 

indicated that an individual’s face recognition ability relates to their aptitude as an eyewitness 

(Andersen et al., 2014; Bindemann, Brown, et al., 2012; Morgan et al., 2007), the current 

study suggests that recognition abilities do not correspond to composite quality. The finding 

that an individual’s recognition ability is unrelated to their ability to construct a good-quality 

facial composite suggests that composite construction is not a recognition task. This finding 

is strengthened by the fact that an individual’s overall performance on the CFMT and 1-in-10 

task did correlate. In criminal investigations with multiple eyewitnesses, it therefore remains 

unclear which eyewitnesses would be most suited for the task of composite construction. It is 

possible that real-world face processing tasks, such as composite construction, require a more 

specific process that is currently undetected by standardised face recognition tasks. Future re-

search should focus on the possibility that the task of composite construction may be more 

aligned with face perception, as opposed to face recognition. This will allow for more explo-

ration into the processes involved, and may provide a means of improving composite quality 

through the selection of the most suited eyewitnesses, likely to construct the best quality 

composites.  

In the next chapter, another means of improving the identification of facial compo-

sites is investigated. Experiment 3 investigates whether composite naming can be improved 

through the provision of contextual information and aims to conceptualise how much infor-

mation is required to facilitate the recognition of facial composites.  
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Context-Based Recognition of Facial 
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Introduction 

 The previous chapter investigated individual differences in composite construction to 

establish whether some eyewitnesses are better equipped for the task than others, based on 

differences in face recognition abilities. The absence of a correlation between an individual’s 

recognition ability and composite quality means that it remains unclear which eyewitnesses 

are most suited for the task of composite construction. Experiment 3 investigates another 

means of improving composite identification rates by examining the role of contextual infor-

mation in composite identification.  

In criminal investigations, when a facial composite is released to the public, the com-

posite image is typically displayed with context (for examples, see Crimestoppers, 2018; 

Metropolitan Police, 2016). The context provided may be explicit, detailing the perpetrator’s 

appearance (e.g., age, height, clothing), or implicit, with the composite image being displayed 

in locations which the offender is known to frequent.  

Whilst the process of composite construction is applied widely in police settings, a 

coherent body of psychological research suggests that it is a difficult task. As a result of this 

difficulty, facial composites often provide limited resemblance to a target face. This is evi-

dent through studies of composite naming, which often present identification rates below 

20% (Davies et al., 2000; Frowd et al., 2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 

2005; Valentine et al., 2010). However, akin to the way in which composites are displayed 

with context in applied settings, many psychological studies inadvertently provide contextual 

information that may facilitate naming rates. For example, these studies may use paradigms 

that restrict context by informing participants that the target is famous (e.g., Frowd, Carson, 

Ness, McQuiston-Surrett, et al., 2005; Frowd, Carson, Ness, Richardson, et al., 2005), or by 

revealing additional information about the target, such as their occupation (e.g., Frowd, 



 

79 

 

Pitchford, et al., 2011; Frowd, Skelton, et al., 2011; Valentine et al., 2010). Restricting con-

text in this manner reduces the range of possible identities that a facial composite may repre-

sent, which could result in higher naming rates than spontaneous naming that is based on 

recognition of the facial composite only (see, e.g., Valentine et al., 2010). To date, however, 

this possibility has not been examined directly.  

In contrast, other domains already provide some evidence that context facilitates 

recognition. The phenomenon of semantic priming, for example, whereby response times are 

faster if a target is preceded by semantically related primes, is known to affect the speed of 

word recognition (Collins & Loftus, 1975; Seidenberg et al., 1984). These semantic priming 

effects extend to familiar face recognition, whereby a person is recognised more quickly fol-

lowing the provision of semantic information (Bruce et al., 1993; Burton et al., 1990). This 

information can be quite generic, such as a person’s nationality or occupation, but will facili-

tate face recognition nonetheless (Klatzky, Martin, & Kane, 1982). This suggests that even 

relatively unconstrained context could incur advantages in composite identification. 

Although semantic priming effects are typically observed in the recognition of famil-

iar faces, contextual information has also been found to aid the recognition of unfamiliar 

faces. Recent research, for example, has shown that presenting unfamiliar faces with a single 

behavioural description can aid subsequent face recognition (Mattarozzi, Colonnello, Russo, 

& Todorov, 2018). In this instance, presenting faces with either a positive or a negative be-

havioural description (e.g., “He volunteered to stay late to help a co-worker” or “She insulted 

a stranger”; Mattarozzi et al., 2018, p.2), resulted in higher recognition accuracy than faces 

that were presented alone, or with a neutral description. The finding that a single description 

can facilitate face memory supports previous work investigating the effect of contextual elab-

oration.  
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Kerr and Winograd (1982), for example, investigated the effect of contextual elabora-

tion on person recognition by exposing participants to unfamiliar faces presented with none, 

or one, two or three descriptive phrases. These phrases provided information relating to the 

target’s personality, occupation and hobbies. The provision of a single descriptive phrase was 

already sufficient context to aid face identification, increasing recognition accuracy from 

69% to 79%. However, this effect was not enhanced through the addition of further phrases 

(recognition accuracy of 76% and 75% in the two and three phrase conditions, respectively). 

This points to an all-or-none response to context, as opposed to a graded increase, for facili-

tating face recognition relative to the amount of context provided. To explore the effect of 

contextual elaboration further, Kerr and Winograd (1982) examined the role of context rein-

statement, by exposing participants to the same context both during initial face encoding and 

subsequent recognition. This revealed that contextual reinstatement can augment recognition 

further (Kerr & Winograd, 1982).  

Context reinstatement has also been found to facilitate recognition in field experi-

ments investigating eyewitness accuracy. Early research in this domain asked shop assistants 

to identify a previously encountered customer from either two hours or 24 hours earlier 

(Krafka & Penrod, 1985). A physical and mental cue provided context reinstatement, by pre-

senting assistants with a non-photographic form of the customer’s identification, such as a 

signed cheque, and asking assistants to recall the previous interaction with the customer. In 

this instance, the ability to accurately identify the customer from a photographic line-up in-

creased from 27% to 60% when contextual information was reinstated after a two hour delay, 

and from 30% to 50% after a 24 hour delay (Krafka & Penrod, 1985). 

Overall, these findings converge to suggest that context facilitates face recognition 

(Bruce et al., 1993; Burton et al., 1990; Kerr & Winograd, 1982; Kraflca & Penrod, 1985; 

Mattarozzi et al., 2018), particularly through the reinstatement of a previous context at the 
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time of recognition (Kerr & Winograd, 1982; Krafka & Penrod, 1985). Considering that fa-

cial composites are typically displayed with context in applied settings, and research settings 

suggest that spontaneous composite naming is difficult (Frowd et al., 2014; Frowd, Carson, 

Ness, McQuiston-Surrett, et al., 2005; Valentine et al., 2010), this raises the question of 

whether similar context effects exist in composite recognition. To investigate this question, 

participants were asked to name facial composites of celebrity identities in the current study. 

The amount of contextual information that was provided with these facial composites was 

varied systematically between conditions and consisted of either no additional context, a 

“minimal” context condition comprising a single, generic piece of semantic information 

about a person (such as occupation), or a “maximum” context condition, in which a set of se-

mantic information was provided that narrowed down the number of possible target identities 

substantially (e.g., a combination of nationality, occupation, age and filmography). This ex-

periment therefore provides an indication of whether composite naming rates can be im-

proved by providing contextual information, and also aims to provide a measure of how much 

context is required to facilitate composite recognition. In addition, a context-only condition 

was utilised, in which no facial composite was provided, to determine how effective the con-

text is for person identification on its own. 

 

Method 

Participants 

 Eighty students (63 female, 17 male) from the University of Kent, with a mean age of 

20 years (SD = 4.8; range 18-55), participated in this experiment in return for course credit. 

Four groups of observers were tested on a between-subjects basis (each group with N = 20). 
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Stimuli 

Facial composites. Eight actors (Benedict Cumberbatch, Zac Efron, Ryan Gosling, 

Tom Hardy, Tom Hiddleston, Theo James, Daniel Radcliffe and Channing Tatum) and eight 

international footballers (Steven Gerrard, Joe Hart, Jordan Henderson, Adam Lallana, Frank 

Lampard, Wayne Rooney, John Terry and Jamie Vardy) were selected as target faces. At the 

time of choosing, the target identities had an average age of 33.6 years (SD = 4.6). A full-

frontal, neutral expression colour photograph of each target identity was sourced via an inter-

net search, using the celebrity’s name as the search term. The first author then constructed a 

facial composite of each target face with the respective target photograph in full view.  

All facial composites were constructed on EvoFIT using the software version 1.6. 

EvoFIT is a holistic composite system that has been the focus of extensive research and aims 

to produce more identifiable images that elicit higher correct naming (e.g., Frowd, 2012; 

Frowd et al., 2012; Frowd, 2017). The process requires composite constructors to view a 

number of screens, each depicting 18 whole faces, and to repeatedly select the faces that most 

accurately represent the target identity. Initially, selections are based on facial shape, with the 

composite constructor selecting the images that most accurately resemble the shape and loca-

tion of the target’s features. Subsequent selections are based on facial texture, with construc-

tors selecting images based on differences between the greyscale colouring of eyebrows, eyes 

and skin tone (Frowd et al., 2014). Using principle components analysis (PCA) and an evolu-

tionary algorithm, these selections are subsequently ‘bred’ together to evolve into a facial 

composite. Finally, software tools are used to adjust characteristics such as age, weight and 

masculinity to improve the overall likeness of the composite image to the target face (Frowd, 

2017; Frowd et al., 2004).  
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Procedure 

The experiment was conducted on a desktop computer equipped with PsychoPy soft-

ware (Peirce, 2007) and employed four different context conditions, comprising no-context, 

minimal context, maximum context and context-only. In the no-context condition, minimal 

context and maximum context conditions, participants were informed that they would be 

viewing computer generated images of different individuals, and were instructed to try and 

name each image. Participants were informed that, if they could not name the person, they 

should type “unknown” in order to move onto the next target identity. The facial composites 

were presented in a randomised order, which varied for each participant, and between condi-

tions. The amount of information that a facial composite was displayed with also varied be-

tween conditions. In the no-context condition, each facial composite was simply displayed 

alongside the question “Can you identify and name this person?”. The minimal context con-

dition provided information relating to the target’s occupation, by displaying the composite 

either alongside the question “Can you identify and name this footballer?” or “Can you iden-

tify and name this actor?”. The maximum context condition provided three to four pieces of 

semantic information alongside each composite relating to the target’s identity, such as their 

age, occupation, football-playing position and club, or filmography (for examples, see Figure 

4.1). In the context-only condition, participants were provided with the same semantic infor-

mation as in the maximum context condition, but did not view a facial composite. 

In accordance with the wider composite naming literature (e.g., Frowd, Carson, Ness, 

McQuiston-Surrett, et al., 2005; Frowd, Carson, Ness, Richardson, et al., 2005), the ‘tip-of-

the-tongue’ phenomenon was acknowledged. Thereby, if participants were unable to recall a 

name, an unambiguous description of a target was accepted. In the maximum context condi-

tion, participants had to provide additional information that was not displayed alongside the 

composite for such a description to be accepted.  



 

84 

 

 

Figure 4.1. Examples of the actor, Benedict Cumberbatch (top), and footballer, John Terry 

(bottom), in the no context, minimal context and maximum context conditions (left to right).  

 

This experiment employed a staggered design, in which four groups of observers were 

tested on a between-subject basis (each group with N = 20). Group 1 completed three context 

conditions, comprising no-context, minimal context, and maximum context, which were al-

ways applied in this order. This allowed for assessment on a within-subject basis whether the 

facial composites that observers cannot name without context can be identified when minimal 

or maximum context is provided. Group 2 completed a variant of this manipulation, by com-

pleting the minimal followed by the maximum context conditions. Group 3 only completed 
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the maximum context condition, whilst Group 4 completed the context-only condition, fol-

lowed by the maximum-context condition (see Table 4.1). Groups 1, 2 and 4, who experi-

enced multiple context conditions were unaware that the same stimuli would be seen in each 

condition. In addition to the within-subject comparison of the context conditions, this design 

therefore also allowed for a direct comparison of accuracy across the four context conditions 

on a between-subject basis, based on the first condition that each group was given, that is un-

contaminated by any previous exposure to the composites.  

 

Table 4.1. The assigned context conditions for each group. 

 

On completion of their assigned context conditions, all participants were provided 

with a familiarity check to establish how many of the target identities were actually known to 

them. This consisted of the 16 famous-face photographs that had been employed for compo-

site construction, which participants were asked to identify. The target photographs were pre-

sented in a randomised order, which varied between participants. 

 

Results 

Familiarity check 

Participants accuracy was assessed only for targets that could be identified in the fa-

miliarity check. Thus, conditional naming rates were calculated, per participant, by dividing 

the number of correctly named composites in each context condition by the number of cor-

rectly named photographs of the same people in the familiarity check. This procedure is a 
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standard measure used elsewhere in the literature (e.g., Frowd, Carson, Ness, Richardson, et 

al., 2005; Frowd et al., 2014). Two participants were not able to identify any target identities 

in the familiarity check and therefore had their data discarded and replaced (N = 2), based on 

a procedure adopted elsewhere in the literature (e.g., Frowd, Carson, Ness, McQuiston-

Surrett, et al., 2005). For the remaining participants, substantial variation in target familiarity 

was evident, with between 6% and 85% of target photographs named correctly across observ-

ers (M = 39.1%, SD = 26.3%).  

 

Between-subjects comparison of context 

Naming rates (% accuracy) were then compared across the context conditions. These 

data are provided in Table 4.2 and suggest clear context effects. For example, these data 

show that accuracy was at 5.4% with no context, at 8.6% to 11.8% in the minimal context 

condition for Group 1 and 2, and in excess of 55% with maximum context across all groups. 

 

Table 4.2. Naming rate percentages across all context conditions and groups. 

 

To analyse these data, a one-way between-subjects ANOVA was conducted, based on 

the data of the first context condition that was shown to each of the four groups of partici-

pants (no-context vs. minimal context vs. maximum context vs. context-only). This revealed 

a significant effect of context condition on composite naming rates, F(3, 76) = 45.11, p < 

.001 ηp
2 = .64. A series of independent samples t-tests (with alpha corrected to .05/6 = .008 
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for six comparisons) revealed that composite naming rates were higher in the maximum con-

text condition compared to the no-context and minimal context conditions, t(38) = 6.90, p < 

.001, d = 2.14 and t(38) = 6.34, p < .001, d = 1.97, respectively. By contrast, composite nam-

ing rates were comparable for the no-context and minimal context conditions, t(38) = 0.98, p 

= .335, d = 0.30. This pattern of results demonstrates that contextual information facilitated 

composite naming, particularly when more than minimal context is provided. 

The results also show that composite naming rates were higher in the context-only 

condition than in the no-context condition, t(38) = 10.70, p < .001, d = 3.32, and the minimal 

context condition, t(38) = 9.85, p < .001, d = 3.05. Moreover, accuracy was comparable for 

the context-only and maximum context conditions, t(38) = 1.15, p = .260, d = 0.35. Thus, the 

provision of facial composites did not appear to boost naming rates additionally under maxi-

mum context, providing further evidence for the powerful influence of this manipulation. 

 

Within-subject comparison of context 

To confirm the pattern of the between-subjects analysis, the data was also analysed 

separately for participant Group 1, 2 and 4, who were exposed to multiple context conditions 

(see Table 4.1). For Group 1, which was exposed to the no-context, minimal context and 

maximum context conditions, ANOVA revealed an effect of context condition on composite 

naming rates, F(2, 38) = 39.89, p < .001, ηp
2 = .68. Paired-sample t-tests (with alpha corrected 

to .05/2 = .025 for two comparisons) revealed that composite naming rates were higher in the 

minimal context than the no-context condition, t(19) = 2.49, p < .025, d = 0.56, and the maxi-

mum context than the minimal context condition, t(19) = 5.93, p < .001, d = 1.33. Similarly, 

for Group 2, which was exposed to the minimal and maximum context conditions, naming 

rates improved when context was increased, t(19) = 9.83, p < .001, d = 2.20. In contrast, 
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composite naming rates were comparable for the context-only and maximum context condi-

tions for Group 4, t(19) = 0.84, p = .41, d = 0.19. Considered together, these data confirm the 

pattern of the between-subject analysis by demonstrating that provision of context substan-

tially increases composite naming rates. In the current study, this effect is such that person 

recognition is not supported further by the presentation of a facial composite when maximum 

context is provided. 

 

General Discussion  

 Whilst existing literature suggests that context can aid recognition of both familiar 

(Bruce et al., 1993; Burton et al., 1990) and unfamiliar faces (Kerr & Winograd, 1982; 

Mattarozzi et al., 2018), the effect of context on the naming of criminal facial composites has 

not been investigated systematically. This study therefore examined whether the facilitating 

effect of context on recognition extends to composite naming. To investigate this, participants 

were required to name facial composites constructed of celebrity identities. These composites 

were accompanied by varying levels of context, which progressed from providing no additional 

information (no-context), to revealing the target’s occupation (minimal context), and then to 

providing several items of semantic information, such as age, occupation, and what the target 

was known for (maximum context). 

Composite naming when no contextual information was provided was very low, at 5% 

accuracy, akin to spontaneous naming in other studies (see, e.g., Frowd et al., 2014; Frowd, 

Carson, Ness, McQuiston-Surrett, et al., 2005; Valentine et al., 2010). However, in line with 

the wider literature also, the provision of context facilitated recognition substantially (e.g., 

Bruce et al., 1993; Burton et al., 1990; Kerr & Winograd, 1982; Kraflca & Penrod, 1985). For 

example, composite naming rates improved to approximately 10% with minimal context, and 
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to over 55% when maximum context was given. This increase in the maximum context condi-

tion in particular indicates that the provision of three items of semantic information about a 

target’s identity can dramatically improve the recognition of facial composites. However, the 

increase from 5% to approximately 10% between the no-context and minimal context condi-

tions is relatively low, indicating that previous research providing limited additional infor-

mation about a target, such as occupation, is unlikely to have greatly inflated naming rates (e.g., 

Frowd, Pitchford, et al., 2011; Frowd, Skelton, et al., 2011; Valentine et al., 2010).  

These substantial differences between the minimal and maximum context conditions 

provide an interesting finding in light of Kerr and Winograd's (1982) study, where the context 

of one descriptive piece of semantic information about a person facilitated recognition, but 

performance was not enhanced with the addition of further phrases. It is possible that this con-

trast in findings is elicited by the difference in stimuli, as Kerr and Winograd's (1982) partici-

pants viewed facial photographs rather than facial composites. This suggests that facial com-

posites may require more contextual information in order to be recognised, compared to pho-

tographs. In turn, considering that composites often provide more limited similarity to a target, 

and are consequently more difficult to name compared to photographs (see e.g., Frowd et al., 

2014), this would suggest also that context is particularly beneficial when facial information is 

compromised. 

The current experiment also provides evidence to support this reasoning, as participants 

were able to identify a target equally well when provided with maximum context, regardless 

of whether a facial composite was presented or not. This suggests that three or four items of 

person-related semantic information, of the type that was employed under maximum context 

here, can provide a more effective means for person identification than a facial composite. It is 

also possible, however, that the absence of a difference in recognition performance between 

the maximum context and context-only conditions arises from the quality of facial composites 
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that were employed here. This notion is arguably supported by the mean target naming within 

the current study. In this instance, correct naming rates when minimal context was provided 

were at approximately 10%, which is lower than some comparable studies. For example, recent 

work employing EvoFIT has achieved mean correct naming rates of 45% when participants 

were informed that they would be naming facial composites of international footballers (Frowd 

et al., 2012). Providing this level of context is comparable to the minimal context condition 

employed within the current study, therefore suggesting that differences in methodology may 

have negatively affected composite quality in this instance.  

Most notably, within the current study, facial composites were created with the target 

photograph in full view. This method of composite construction differs substantially from the 

majority of contemporary composite naming research, which employs a delay between target 

exposure and composite construction. Indeed, in Frowd et al.’s (2012) study, a retention inter-

val of 24 hours was utilised, which is also more closely aligned with the delay implemented in 

applied settings (Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005). Although it might be 

expected that constructing a facial composite with the target in view would produce a better-

quality composite than those constructed from memory, it is possible that this method of con-

struction resulted in featural processing whereby considerable emphasis was placed on indi-

vidual facial features. In turn, this feature-based approach to construction may have interfered 

with EvoFIT’s holistic approach to construction, therefore resulting in poorer quality compo-

sites. Thus, it is currently unclear whether the recognition of composites that provide a very 

good likeness to a target would still be enhanced with the type of maximum context that was 

given here. To address this issue, future research should examine whether similar contextual 

effects extend to composites that have been created from memory.  

Nevertheless, these findings have implications for applied settings. The use of facial 

composites in criminal investigations is widespread (see, e.g., Frowd, Pitchford, et al., 2012; 
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Solomon et al., 2012), but composites are not always named correctly (Davies et al., 2000; 

Frowd et al., 2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005; Valentine et al., 

2010). The current study highlights a potential means of improving composite naming dramat-

ically, by demonstrating the powerful facilitating influence of context. Two potential implica-

tions arise from this. Firstly, if facial composites are recognised through the provision of con-

textual information, as opposed to the composite image per se, then this may provide less com-

pelling evidence. Jurors, for example, may be less inclined to believe an eyewitness’ account 

if it was evident that the information rather than the person had been recognised. Secondly, the 

maximum context and context-only conditions elicited the highest naming rates within this 

study, therefore suggesting that displaying a facial composite with at least three pieces of con-

textual information would be the most beneficial procedure for criminal investigations. It is 

recognised that this recommendation is based on the type of context that can be provided for 

famous faces (e.g., occupation, nationality, filmography). Future research must explore the 

type of contextual information that is suited best to eliciting recognition of unfamiliar faces.  
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Chapter 5 

 

Summary, Conclusions and Future  

Research 
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5.1 Summary and conclusions  

 This thesis investigated the use of facial composites in person identification. The first 

chapter began by providing an overview of how facial composites are utilised in applied set-

tings and outlined the development of composite systems across four generations. Research 

has consistently shown that feature-based systems are capable of producing correct naming 

rates with a mean of 20% when short retention intervals are employed between target expo-

sure and composite construction (e.g. Bruce et al., 2002; Davies et al., 2000). However, when 

forensically relevant delays are employed, naming rates decrease to just 3% (Frowd et al., 

2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005). The development of holistic 

composite systems has since aided identification rates substantially, and these systems are 

now becoming the standard, both in the UK and overseas (Frowd, 2012; Frowd et al., 2012; 

Solomon et al., 2012).  

Considering the increasingly wide-scale usage of facial composites, the question of 

whether composite construction is a suitable procedure for real eyewitnesses arises. The no-

tion that composite construction elicits subsequent effects on an eyewitness’ identification 

performance receives support from a variety of studies. It has been suggested, for example, 

that the process of composite construction incurs a harmful effect, rendering an eyewitness 

subsequently less able to identify the original target (Comish, 1987; Kempen & Tredoux, 

2012; Topp-Manriquez et al., 2014; Wells et al., 2005). In stark contrast, a helpful effect has 

also been found, whereby eyewitnesses are more likely to make accurate identifications fol-

lowing composite construction (Davis et al., 2014; Mauldin & Laughery, 1981). Moreover, 

some studies have also indicated that composite construction elicits no subsequent effect on 

identification performance (Davies et al., 1978; Davis et al., 2016; Yu & Geiselman, 1993). 
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Together, these findings demonstrate complex and conflicting results, meaning that it cur-

rently remains unclear whether real eyewitnesses should participate in the process of compo-

site construction.  

Chapter 2 investigated the effect of composite construction on subsequent line-up per-

formance, and aimed to test this over forensically relevant delays, which are more closely 

aligned with applied settings. Existing research in this domain has often used very short time 

delays between exposure to a target identity and composite construction, with many studies 

employing no delay between the two tasks (e.g., Comish, 1987; Davis et al., 2014, 2016; Yu 

& Geiselman, 1993). Likewise, relatively short time delays have also been employed between 

composite construction and subsequent recognition tasks, with intervals ranging from no de-

lay (e.g., Davies et al., 1978; Davis et al., 2014; Mauldin & Laughery, 1981), to a maximum 

delay of one week (e.g., Topp-Manriquez et al., 2014). Experiment 1 therefore aimed to ex-

amine the effect of composite construction over more meaningful time delays that reflect the 

intervals an eyewitness may experience in a real-life criminal investigation. For this purpose, 

a delay of either two days or ten weeks was employed between exposure to a target face and 

a subsequent line-up task.  

Moreover, in acknowledgement of UK police guidelines which advise against feature-

based composite construction when recall ability is limited (ACPO, 2009), a holistic compo-

site system was employed. In the UK, police forces widely employ one of two holistic com-

posite systems, either EFIT-V or EvoFIT. Whilst just over half of the UK’s police forces em-

ploy EFIT-V (Solomon et al., 2012), EvoFIT has undergone more rigorous scientific testing 

in laboratory settings (see, e.g., Frowd et al., 2015; Frowd, 2017), and has also been em-

ployed in formal police field trials (Frowd, Pitchford, et al., 2012; Frowd et al., 2011). Conse-

quently, comparatively more is known about the identification rates associated with EvoFIT.  
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Despite the rigorous testing of EvoFIT, however, to date there has been no research 

investigating the effect of constructing an EvoFIT composite on subsequent identification 

performance. The majority of previous research investigating the effect of composite con-

struction has employed feature-based composite systems such as Identi-kit (Comish, 1987; 

Mauldin & Laughery, 1981; Yu & Geiselman, 1993), FACES (Kempen & Tredoux, 2012; 

Topp-Manriquez et al., 2014; Wells et al., 2005) or Photofit (Davies et al., 1978). Currently, 

only two studies have investigated the effect of holistic composite construction on identifica-

tion performance, both of which employed EFIT-V (Davis et al., 2014, 2016). Within these 

studies, EFIT-V has produced mixed results, eliciting both a helpful effect (Davis et al., 

2014), and a null effect (Davis et al., 2016) on subsequent identification performance. Con-

sidering the mixed results produced by EFIT-V, and the absence of any investigation into the 

effect of constructing an EvoFIT composite, it is arguable that any potential effects of holistic 

composite construction are not yet fully understood.  

Experiment 1 therefore aimed to extend our understanding of the subsequent effects 

of composite construction by employing the holistic composite system EvoFIT, and utilising 

time delays that more closely approximate those experienced within applied settings. For this 

purpose, participants were assigned to either a two-day or ten-week time condition. Partici-

pants in the two-day condition were shown a short video clip that depicted a single target 

identity. Participants then proceeded immediately onto a cognitive interview, with composite 

constructors remaining to complete a facial composite. Control participants were not required 

to construct a facial composite and were dismissed after the cognitive interview. The recogni-

tion accuracy of both composite constructors and controls was then tested two days later us-

ing a target-present line-up. In the ten-week condition, participants viewed a video clip and 

then experienced a 24-48 hour time interval before participating in a cognitive interview and 

composite construction. This delay more closely reflects the time intervals used in applied 
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settings (Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005; Frowd, Carson, Ness, 

Richardson, et al., 2005). Recognition accuracy was then assessed ten weeks later, which is 

more consistent with the delay that a real eyewitness may experience (see, e.g., Pike & Brace, 

2002; Valentine et al., 2003).  

In this instance, across both time intervals, recognition accuracy was comparable be-

tween composite constructors and controls. In the two-day condition, composite constructors 

made accurate identifications 90% of the time, with controls demonstrating 100% accuracy. 

Likewise, in the ten-week condition, recognition accuracy was at 60% among constructors, 

and at 65% for controls. Overall, these findings therefore suggest that the primary factor af-

fecting recognition is retention interval, as significantly lower accuracy rates were elicited 

over ten-weeks, comparative to the two-day condition. The absence of a significant differ-

ence in recognition accuracy rates between constructors and controls supports previous re-

search documenting a null effect (Davies et al., 1978; Davis et al., 2016; Yu & Geiselman, 

1993). Nevertheless, this finding differs substantially to previous research indicating a harm-

ful effect (Comish, 1987; Kempen & Tredoux, 2012; Topp-Manriquez et al., 2014; Wells et 

al., 2005).  

Considering that all support for a harmful effect thus far has employed feature-based 

composite systems, it is possible that the type of composite system employed may contribute 

to the effect that construction incurs on subsequent identification performance. The wider 

face recognition literature has previously demonstrated that face recognition is a holistic pro-

cess, whereby whole-face recognition is significantly easier than the recognition of individual 

facial features (Tanaka & Farah, 1993). Holistic composite systems are therefore thought to 

be more accurately aligned with the way in which faces are naturally encoded, as constructors 
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only view whole-face arrays during the process of composite construction. The improved the-

oretical understanding that underpins holistic composite systems may therefore render any 

potential harmful effects of construction less likely.  

Moreover, it has previously been suggested that feature-based composite systems pro-

duce less identifiable images than holistic composite systems (Frowd et al., 2015). It is there-

fore possible that previous research employing feature-based composite systems has pro-

duced a harmful effect as a result of composite constructors producing poor-quality facial 

composites. Indeed, a negative correlation has previously been found between composite 

quality and line-up performance (Davis et al., 2016; Wells et al., 2005). This correlation 

therefore suggests that the process of composite construction, in itself, may not be harmful. 

Instead, it is possible that the production of a poor-quality facial composite, that does not ac-

curately resemble the original target, causes greater memorial interference and incurs a harm-

ful effect on subsequent recognition tasks. In contrast, considering that EvoFIT is known to 

produce more recognisable images than those created on feature-based systems (Frowd et al., 

2015), it is possible that Experiment 1 did not elicit a harmful effect due to increased compo-

site quality. Overall, the findings of Experiment 1 suggest that holistic composite construc-

tion does not significantly affect subsequent identification performance and therefore sup-

ports the use of holistic composite systems in applied settings.  

Having discovered in Chapter 2 that holistic composite construction elicits no subse-

quent effect on line-up performance, Chapter 3 investigated the possibility that some eyewit-

nesses may be better equipped for the task of composite construction than others. Consider-

ing that facial composites are only necessary when the perpetrator is unknown, the process of 

composite construction arguably relies on unfamiliar face recognition and face memory. Pre-

vious research in this domain has consistently shown that unfamiliar face recognition varies 

considerably between individuals (Bindemann, Avetisyan, et al., 2012; Bobak et al., 2016; 
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Burton et al., 2010; Russell et al., 2009), therefore suggesting that not all eyewitnesses may 

be equally equipped for the task. However, despite the broad distribution of abilities between 

individuals, face recognition is thought to be a relatively stable skill, whereby an individual’s 

recognition performance remains relatively constant across different tasks (Bobak et al., 

2016; Duchaine et al., 2007; Robertson et al., 2016; Russell et al., 2009), and across time 

(White et al., 2014; Wilmer, 2017).  

Although the range and relative stability of face recognition has predominantly been 

studied theoretically, these findings may also have important implications for applied work, 

by providing an insight into eyewitness identification accuracy. Previous research has shown, 

for example, that an individual’s performance on a standardised face test correlates with their 

ability to make an accurate eyewitness identification (Andersen et al., 2014; Bindemann, 

Brown, et al., 2012), even in distressing circumstances (Morgan et al., 2007). Chapter 3 

therefore aimed to build on the notion that an individual’s performance on standardised face 

tests relates to their aptitude as an eyewitness, and aimed to establish whether this relation-

ship extends to the task of composite construction. Considering that holistic composite sys-

tems aim to closely align composite construction with the holistic processes involved in face 

recognition (Frowd, 2017), it is possible that an individual’s face recognition ability also cor-

relates with their ability to produce a good-quality composite, which accurately resembles a 

target face. Indeed, if individual differences in face recognition are related to composite qual-

ity, a means of further improving composite identification rates may be provided, by select-

ing only the most able witnesses for the task.  

To investigate the role of individual differences in composite construction, Chapter 3 

utilised two standardised recognition tests, comprising 40 trials of the 1-in-10 task (Bruce et 

al., 1999) and the Cambridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006). 
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Crucially, both of these tests are able to detect large individual differences in recognition per-

formance (Bindemann, Brown, et al., 2012; Duchaine & Nakayama, 2006; Megreya & 

Burton, 2006; Russell et al., 2009), and have previously been used to assess eyewitness accu-

racy (Andersen et al., 2014; Bindemann, Brown, et al., 2012). Following completion of the 1-

in-10 task and the CFMT, all participants viewed a photograph of an unfamiliar celebrity 

identity for one minute and subsequently created a facial composite of the target using the 

composite system EvoFIT. To establish the quality of the facial composites produced, a sepa-

rate participant sample then rank-ordered the facial composites, based on their perceived 

level of similarity to the target identity.    

A moderate correlation was found between a participants’ overall performance on the 

1-in-10 task and the CFMT, which is comparable to in size to other correlations across differ-

ent tasks of face recognition (Fysh, 2018; Fysh & Bindemann, 2018; McCaffery et al., 2018; 

Robertson et al., 2017). However, individual performance on the 1-in-10 task and the CFMT 

did not correlate with a participant’s average composite similarity ranking score, suggesting 

that composite construction may rely on different cognitive processes. The absence of a cor-

relation between the two standardised recognition tests and composite quality converges with 

previous findings, which have found face recognition abilities to be unrelated to performance 

on a matching task utilising facial composites (Bate et al., 2018). Considering that both the 

current study and Bate et al.’s (2018) study found tasks involving facial composites to be un-

related to face recognition abilities, it is possible that the processing of facial composites re-

lies on cognitive processes that currently remain undetected by recognition tests. For in-

stance, although holistic composite systems aim to align construction with the holistic pro-

cessing of faces through the presentation of whole-face arrays, composite construction may 

still differ substantially to other aspects of face recognition. The process involved when con-
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structing an EvoFIT composite, for example, exposes constructors to very little variability be-

tween identities and requires constructors to repeatedly make selections based on minute dif-

ferences (see Figure 5.1).  

Figure 5.1. An example of an EvoFIT screen. Taken from Frowd (2012). 

 

In contrast, natural face recognition is subject to considerably larger variability. For 

instance, multiple images of the same person can often be mistakenly perceived as different 

people by individuals who are unfamiliar with the target (Jenkins et al., 2011). The considera-

ble within-person variation experienced in typical face recognition may therefore mean that 

differentiating between minute differences during composite construction more closely aligns 

the task with face perception. In contrast to face recognition tests, face perception tasks do 

not rely on face memory. These tasks may involve, for example, indicating whether a face 
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pair is the same person (match) or different people (mismatch; see, e.g., Burton et al., 2010), 

or arranging facial images based on their perceived level of similarity to a target face (see, 

e.g., Duchaine et al., 2007). Indeed, although previous research has demonstrated a correla-

tion between tasks of face perception and face recognition (Burton et al., 2010; Fysh, 2018), 

these correlations are far from perfect, indicating that the two tasks may utilise different cog-

nitive processes. Overall, the findings of Experiment 2 suggest that composite construction is 

not a recognition task. It therefore still remains unclear which eyewitnesses are most suited 

for the task.  

 

Figure 5.2. An example of within-person variation. Only two identities are shown here. Taken 

from Jenkins et al. (2011).  

 

The final empirical chapter then sought to investigate another means of improving 

composite identification rates. In applied settings, when facial composites are released to the 
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public, they are usually accompanied by contextual information, which typically provides ad-

ditional details such as the perpetrator’s clothing and so forth (see, e.g., Crimestoppers, 2018; 

Metropolitan Police, 2016). Whilst many psychological studies of composite naming have in-

advertently acknowledged the role of context by, for example, revealing additional infor-

mation about a target identity, such as their occupation (Frowd, Pitchford, et al., 2011; 

Frowd, Skelton, et al., 2011; Valentine et al., 2010), it currently remains unclear to what ex-

tent context facilitates composite recognition. Despite this, the wider face recognition litera-

ture has consistently shown that context aids face recognition (Kerr & Winograd, 1982; 

Krafka & Penrod, 1985; Mattarozzi et al., 2018).  

In the context of familiar face recognition, for example, the worth of context is illus-

trated through theoretical accounts. The Interactive Activation and Competition model (IAC; 

Burton et al., 1990), for example, describes how familiar faces are recognised through the use 

of three central units comprising face recognition units (FRUs), person identity nodes (PINs) 

and semantic information (see Figure 5.3). In this instance, FRUs contain visual information 

about a face, whereas PINs allow access to semantic information, and are responsible for de-

ciding whether a face is familiar or not. Using this architecture, the value of context is clear 

as semantic priming can result in a faster activation of PINs, and the subsequent recognition 

of a face (Bruce et al., 1993; Burton et al., 1990). Likewise, in unfamiliar face recognition, 

providing at least one piece of sematic information about a target identity has been found to 

facilitate subsequent recognition (Kerr & Winograd, 1982; Mattarozzi et al., 2018)   
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Figure 5.3. Taken from Burton et al. (1990). The central architecture of the IAC model. 

 

Chapter 4 therefore sought to investigate whether the facilitating effect of context on 

face recognition extends to the recognition of facial composites. For this purpose, participants 

were asked to attempt to name facial composites created of 16 celebrity identities. The 

amount of contextual information that was displayed with these facial composites was varied 

systematically between three conditions comprising no-context, minimal context, and maxi-

mum context. In the no-context condition, participants sequentially viewed each of the 16 fa-

cial composites, and were asked to name the target identity. In this instance, no additional in-

formation was provided. In the minimal context condition, facial composites were accompa-

nied by a single generic piece of semantic information about a person, such as their occupa-

tion. In the maximum context condition, three to four pieces of sematic information were pro-

vided that substantially reduced the number of possible identities (e.g. nationality, occupa-

tion, age and filmography). In addition, a context-only condition was employed, in which no 
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facial composite was provided, to determine how effective context is for person identification 

on its own. 

In this instance, a clear effect of context on recognition was found. In the no-context 

condition, correct naming was only achieved 5% of the time, which is comparable to sponta-

neous naming in other studies (e.g., Frowd et al., 2014; Valentine et al., 2010). However, in 

line with the wider face recognition literature, context was found to facilitate recognition 

(Kerr & Winograd, 1982; Krafka & Penrod, 1985; Mattarozzi et al., 2018). Naming rates in-

creased from 5% to 10% when minimal context was provided, and increased again to over 

55% when maximum context was displayed. However, naming rates were comparable across 

the maximum context and context-only conditions, suggesting that context, as opposed to 

composite images, may even present the primary factor for successful identification. It was 

therefore concluded that displaying a facial composite with at least three pieces of contextual 

information may aid composite identification rates.  

 The findings of this thesis have clear implications for the use of facial composites in 

applied settings. Historically, research has indicated that facial composites often depict a poor 

likeness of a target face and are consequently difficult to name (Davies et al., 2000; Frowd et 

al., 2007; Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005; Valentine et al., 2010). Alt-

hough more recent holistic systems have improved identification rates substantially (Davis et 

al., 2017; Frowd, 2017; Frowd et al., 2012; Solomon et al., 2012), rather less research has in-

vestigated other means of further improving identification rates, aside from software develop-

ments. The current experiments support the use of holistic composite systems in applied set-

tings, by indicating that the process of composite construction, in itself, elicits no subsequent 

effect on line-up performance (Experiment 1). It remains to be established, however, whether 

some eyewitnesses are better equipped for the task than others, based on individual differ-
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ences (Experiment 2). This is an important avenue for future research given the broad distri-

bution of abilities across individuals (e.g. Duchaine & Nakayama, 2006; Russell et al., 2009). 

Finally, strong effects of context on composite recognition were found, suggesting that dis-

playing a facial composite with at least three pieces of contextual information may aid identi-

fication rates (Experiment 3).  

 

5.2 Future research  

 In conclusion, this thesis investigated the use of facial composites in person identifi-

cation and explored ways of improving holistic composite naming rates further. Considering 

the applied importance of this domain, it would be beneficial for future research to investi-

gate whether the null effect of composite construction on line-up performance, found in Ex-

periment 1, extends to other holistic systems. Although existing research employing an alter-

native holistic system, EFIT-V, has been found to elicit both a helpful effect and a null effect 

on subsequent identification performance, these findings were obtained over relatively short 

time intervals (Davis et al., 2014, 2016). Future research should therefore employ EFIT-V, 

which is also currently in police use, and test the effects of construction over forensically rel-

evant delays. In turn, this will allow police forces to be more accurately advised on best-prac-

tice.  

 Moreover, Experiment 1 did not consider the effect of composite quality on identifi-

cation performance. Considering that previous research has found a negative correlation be-

tween composite quality and line-up performance (Davis et al., 2016; Wells et al., 2005), it 

would have been beneficial to investigate whether misses (incorrect responses that the target 

is absent) and misidentifications (erroneous identifications of another line-up face as the tar-

get) were affected by the quality of a participant’s composite image. In turn, this also pro-

vides an interesting direction for future work, whereby the effect of composite construction 
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could be investigated systematically across different types of composite systems, and corre-

lated with composite quality. Considering the conflicting findings within existing research, it 

would be beneficial to investigate the effect of composite construction on a between-subjects 

basis, employing composite systems from different generations. Such a design could employ, 

for example, a holistic system, a feature-based system and a sketch artist, to investigate 

whether composite quality significantly affects identification performance in each of these 

instances. These findings would therefore provide an insight into whether systems that gener-

ate less identifiable composites are more likely to produce a subsequent harmful effect on 

identification performance, thus potentially providing some insight into the effect associated 

with each type of composite system.  

 Further recommendations could also be made to police forces if future research can 

establish a means of selecting only the best eyewitnesses for the task of composite construc-

tion. The findings of Experiment 2 suggest that an eyewitness’ face recognition abilities, and 

the quality of the facial composite they produce, are unrelated. It is therefore possible that 

real-world face processing tasks, such as composite construction, require more specific skills 

that currently remain undetected in standardised recognition tests. However, considering that 

the process of composite construction requires an eyewitness to differentiate between minute 

differences between identities (see Figure 5.1), an initial direction for future research could 

be to establish whether face perception abilities more closely align with composite quality. In 

contrast to recognition tests whereby subjects are required to identify a target from distractor 

faces, perception tests, such as the Cambridge Face Perception Test (CFPT; Duchaine et al. 

2007), require subjects to arrange facial images according to their perceived level of similar-

ity to a target face (see Figure 5.4). The ability to accurately differentiate between varying 

levels of similarity to a target may therefore be more accurately aligned with the process in-
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volved in composite construction. Investigating this notion may provide a means of improv-

ing composite identification rates further, by selecting only the most able eyewitnesses for 

the task. In turn, this may also save valuable police time, through the avoidance of construct-

ing composites that are unlikely to be recognised. 

 Considering also that the true value of a composite is determined by correct naming 

rates, it would also be beneficial for future work to focus on the correlation between face per-

ception abilities and composite naming. In Experiment 2, composite quality was determined 

by each facial composite’s average similarity ranking score. This score was obtained by a 

group of 40 participants, who rank-ordered each facial composite, based on its perceived 

level of likeness to the target face. Considering that what constitutes a good likeness to a tar-

get face is based on an individual’s level of familiarity with the target identity (Ritchie et al., 

2018), it is possible that establishing composite quality in this manner yielded a noisy stimu-

lus, affected by individual differences. Future work should therefore determine composite 

quality by naming rates, and investigate the correlation between an individual’s face percep-

tion ability, and the rate their facial composite is correctly named.  

 

Figure 5.4. Taken from Duchaine et al. (2007). An example item from the Cambridge Face 

Perception Test. In this test, participants view six frontal face images and are required to sort 

these based on their level of similarity to the target.  
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Finally, considering that Experiment 3 indicated clear contextual effects on composite 

naming, another avenue for future research would be to investigate the type of contextual in-

formation that can be used for unfamiliar faces. Experiment 3 found that naming rates were 

substantially increased when three to four pieces of contextual information were provided, 

but the provision of context in this instance was dependant on the type of information that 

can be provided for celebrity identities (e.g. filmography). In order to build on the promising 

contextual effects demonstrated here, future research should accompany facial composites of 

unknown identities with varying short descriptions to establish which type of context is most 

likely to improve identification rates in applied settings.  

 Moreover, mean target naming was surprisingly low within the no-context (5%) and 

minimal context (10%) conditions in this instance. Recent work employing EvoFIT has 

yielded considerably higher naming rates, ranging from 24% to 74% (Frowd et al., 2013), 

therefore suggesting that differences in methodology may have negatively impacted naming 

rates. For example, Experiment 3 utilised facial composites which had been constructed with 

the target face in full view. This method of composite construction contrasts with the proce-

dure used in applied settings, whereby a two-day delay is typically experienced between en-

coding and composite construction (Frowd, Carson, Ness, McQuiston-Surrett, et al., 2005). 

Although it is arguable that constructing a facial composite with the target in view should re-

sult in better quality composites, because memory factors are minimised (see, e.g., Estudillo 

& Bindemann, 2014), it is possible that this method of construction resulted in considerable 

focus being placed on individual facial features, thus interfering with EvoFIT’s holistic ap-

proach to construction. To address this issue, future work could investigate whether facial 

composites constructed from memory generate similar contextual effects. In turn, this would 

more closely align the experimental process of composite construction with its use in applied 
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settings, therefore allowing more definitive conclusions to be made regarding the provision of 

context in criminal investigations.  
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