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Structured Abstract 

PURPOSE: In the absence of photographic or other identifying evidence, composites provide 

crucial intelligence in police investigations, though their accuracy depends on a witness's facial 

memory and recall. This study investigated a novel technique aimed at increasing face recall and 

composite effectiveness. 

 

APPROACH: In this study, participants viewed a facial photograph, recalled the face using a 

cognitive interview, and created a composite with a forensic artist. One group of participants 

(control) who worked with an artist, the usual procedure, were compared with another group 

(experimental) who sketched the face themselves prior to the cognitive interview. Witness memory 

was then measured by assessing the number of “units of information” produced during free recall 

of the face, as well as the identifiability of the composites, evaluated by an additional group of 

participants who attempted to name the sketched composites. 

 

FINDINGS: Results showed, relative to the control group, that the experimental witness group 

provided more detailed descriptions of the face and that this improvement to memory led to the 

creation of more identifiable composites. Therefore, our findings suggest that this artistic rendition 

technique enhances both the cognitive interview and the accuracy of forensic facial composites. It 

was also found that participants’ self-rated measures of drawing and observant behaviour were 

positively related to the accuracy of the participants’ composites. 

 

PRACTICAL IMPLICATIONS: This simple technique could be implemented by police forces with 

minimal effort and impact to budget. It presents a straightforward and cost-efficient way to 

increase the identifiability of composite images without the need for additional lengthy training for 

forensic practitioners. 

 

VALUE: Results suggest that the witness artistic rendition technique represents a novel, low-cost, 

and simple method that could be utilized to increase composite accuracy.  
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INTRODUCTION  

A facial composite is an image created by a forensic artist or computer system in response to 

witnesses’ recollection of a face they saw (also known as a “target” identity). Facial composites 

can be constructed either traditionally by a forensic sketch artist, or by using a variety of facial 

composite systems that have been developed over the last five decades. It is normal practice for a 

forensic practitioner to take witnesses through a process known as a cognitive interview to help 

them to remember and describe the face of the person they saw prior to working further with them 

to create a composite of the face. Facial composites are most useful in cases where eyewitness 

testimony is the only record of an offender’s appearance—that is, in cases where camera footage 

or other means of recording an event is not available, or is of poor quality. After a composite has 

been produced, it can be disseminated to law enforcement and / or the general public in order to 

facilitate identification of the target (Wilkinson, 2015). 

Composite construction has traditionally involved trained forensic sketch artists, 

professionals who use pencil and paper to produce face sketches based on the memory of the 

witnesses they interview. Since the mid twentieth century, forensic practitioners began to use 

‘mechanical’ composite systems as a way to streamline the composite creation process, as a lack 

of access to trained personnel had long been a barrier to the production of a sketch. The first of 

these systems were feature based, asking witnesses to select individual features (eyebrows, nose, 

etc.) that matched their memory of the target from a bank of pre-selected features. The earliest of 

these systems were Photofit and Identikit, in the 1960s and 70s, which used physical images of 

features, either solid images or transparent slides, which witnesses would select and adjust on the 

face to achieve the best match to the face (McDonald, 1960; Penry, 1971). However, these systems 

resulted in very poor rates of identification (Davies et al., 2000; Ellis et al., 1978; Frowd et al., 2005). 

Eventually these systems were computerized, resulting in digital systems such as E-FIT, FACES, 

Mac-a-Mug Pro or PRO-fit, which followed the same essential concept, just in a digital workspace 



(Koehn & Fisher, 1997). Recently, a new type of system has emerged, a holistic system, that 

creates a composite by asking witnesses to select faces for an overall match to their memory 

instead of individual features, ‘evolving’ the face by blending features and attributes. Examples 

include EvoFIT and E-Fit 6 (Frowd et al., 2004; VisionMetric, 2025). These more recent systems 

have resulted in higher identification rates, and are commonly used today in the UK and Europe 

(Brace et al., 2006; Davies et al., 2000; Frowd et al., 2005; Frowd et al., 2015).  

Research has greatly improved the efficacy of composite systems. One technique, for 

example, has utilized a whole-face approach, with external features (hair, ears and neck) de-

emphasized (blurred) during face construction (cf. showing external features intact). This method 

has been shown to increase identifiability of the internal features, the area that includes the eyes, 

nose and mouth that is important for later recognition of the composite face (Frowd et al., 2011; 

Skelton et al., 2015). Also, averaged composites – formed by combining independently produced 

images of the same face from different witnesses – increase the visual match of the internal 

features and are generally more identifiable than individual composites (Bruce et al., 2002; Frowd 

et al., 2014a). In addition, certain digital image manipulations, such as vertically stretching the 

image or by showing the face horizontally misaligned, reduce the perceived error in the face and 

improve composite recognition (Frowd et al., 2013; McIntyre et al., 2016). These studies, along with 

many others, have dramatically increased the efficacy of forensic composites (Frowd et al., 2021).  

When creating a composite by any system, be it by sketching or using a feature- or holistic-

based system, a forensic practitioner first takes a witness through a cognitive interview. Developed 

by forensic psychologists, this interview protocol helps a witness remember important details 

about the face by following a four-step procedure (see summary in Memon & Bull, 1991). This 

interview is invaluable for aiding composite creation, and research has continued to improve the 

process. For instance, encouraging witnesses to retrieve memories earlier can lead to more 

accurate composites (Brown et al., 2017), as can describing the scene of the crime in detail 

(Fodarella et al., 2021), or reflecting on the perceived character of a face, to promote holistic face 

processing (Frowd et al., 2012a; Frowd et al., 2015). Further studies investigating new techniques 

to potentially improve the cognitive interview and face construction, are of course valuable.  

In one such study, Dando et al. (2009) developed a procedure known as sketch plan mental 

reinstatement of context, or sketch MRC. After building rapport with a witness, reinstatement of 

context is the next step of a cognitive interview that encourages witnesses to imagine themselves 

at the scene of the crime when they first saw the offender, ‘reinstating’ themselves in the original  



setting. This exercise improves memory recall. Dando et al. asked witnesses to sketch a plan of the 

scene before the cognitive interview, as replacement for the usual MRC procedure (a simple 

visualization of the scene). Utilizing the manual process of drawing encourages the brain to take a 

systematic approach to memory. For example, witnesses remembering the placement of a corner 

of a wall might then recall a window in the wall, which might then lead to recalling a view of the 

street outside, etc. Dando et al. (2020) found that the sketch MRC technique was as effective as 

the standard MRC, but easier for police officers to administer. Additionally, the technique is also 

easier to use for certain populations, such as older witnesses (Dando et al., 2020). More generally, 

several psychological studies have investigated the relationship between drawing and memory, 

finding a positive influence on recall (Fernandes et al., 2018; Wammes et al., 2016, 2019). 

However, no studies seem to have used this drawing technique with witnesses to help face recall 

and, in doing so, potentially facilitate face construction. 

The current study therefore considers this self-sketch technique for the novel application of 

helping a witness to recall more information about a previously-seen (“target”) face. As such, the 

face should be remembered better; consequently, there should be a beneficial effect: construction 

of an ensuing composite should be more effective. Using this approach, witnesses would be 

asked, prior to the cognitive interview, to draw their own facial image of the person they remember 

seeing. Similar to Sketch MRC, this technique is based upon the psychological theory that drawing 

can be used as a methodical exercise that connects details to one another in witness memory 

(Dando et al, 2009). In other words, as witnesses sketch one part of the face (e.g., the eyes), their 

memory of the surrounding area should be improved (e.g., shape and color of the eyebrows, 

forehead, etc.).  The research invited one group of participants, the ‘witnesses’, to each complete a 

cognitive interview and produce a single composite, with half of the participants performing the 

self-sketch technique (the experimental group) and the other half not (the control group). For the 

experimental group, two sketches were thus produced from each witness, one from the witnesses 

themselves (which were set aside, and not used for the remainder of the research) and the other 

from the forensic artist.  

The objective is thus to determine how this technique when used prior to the cognitive 

interview impacts facial recall and the recognizability of the finished composite. The research also 

considered two potential mediating factors (see discussion below), referred to as Artistic Ability 

and Observant Behavior, both of which had the potential to be positively related to face recall and 

the identifiability of the witness’s composite. We hypothesized that the experimental group 



(witnesses drawing the target face) would remember more detail about the face (compared to 

control group witnesses who did not draw the face) and that, as the memory of the face would now 

be relatively better, the resulting composites would also be more effective.  

 

 

EXPERIMENT  

Ethical approval for the study was obtained from the University of Dundee, Centre for Anatomy and 

Human Identification (CAHID) School of Science and Engineering Research Ethics Committee in 

April of 2024 (UOD_SSEREC_CAHID_MSc_2024_01). The study involved two stages of participation: 

Stage 1, where ‘witness’ participants were shown an image of a target face, completed a cognitive 

interview, and later constructed a composite sketch with the primary investigator; and Stage 2, 

where ‘namer’ participants were shown the resulting composite sketches and asked to name 

them. 

 

Stage 1: Composite Creation (Witnesses) 

METHOD 

Design 

The witness phase of the research was conducted in person, with each participant meeting the 

primary investigator (CD) individually. The cognitive interviews given by the investigator followed 

the standard four-phase format (see Memon & Bull, 1991), with context reinstatement, free recall, 

open questions, and probing questions phases. Participants were also asked, during the open 

questions phase, to describe the ‘character’ of the target face in a few words, an interview 

technique thought to increase holistic processing and enhance visual memory which has shown 

positive results in composite studies (Frowd et al., 2013; Frowd et al., 2015). 

After signing their consent form, participant witnesses were given a question sheet, which 

contained basic demographic questions as well as a series of Likert scale questions about the 

participant’s interests, skills, and experiences. The questions (see Appendix 1) were coded 

according to two scores, Artistic Ability (AA) and Observant Behavior (OB), both of which were 

expected to positively correlate with face recall and construction. AA is a measure of participants’ 

self-reported tendency to rely on their visual brain. It includes any visual art experience they have, 

and their predisposition to enjoy artistic pursuits. For example, if participants select a high score 

on the Likert scale for statements such as “I have a lot of experience with art,” or “I li ke to draw,” 



they will have a relatively higher AA. OB is a measure of participants’ self-reported memory, as well 

as their desire to observe others. For example, if participants select a high score on the Likert scale 

for statements such as “I pay a lot of attention to small details,” or “I have a good memory,” they 

will have a higher OB. See Appendix 1 for more details. 

 

Participants 

The number of participants required for each stage (face construction and composite naming) was 

based on existing research and checked by computer simulation (Appendix 2).  For good statistical 

power, 1 – B > .8, this exercise revealed that a minimum of 10 participants per group were required 

for each stage of the experiment, an estimate that we exceeded. 

For face construction, a total of 22 witness participants were recruited through 

advertisements displayed around the University of Dundee campus. Participants were between 18 

and 69 years, with a mean age of 26.2 (SD = 10.7). Eight participants were biologically male and 14 

female; 10 identifying as women, 8 as men, and 4 nonbinary/other. Participants were randomly 

allocated in equal groups of 11 to the two levels of the between-subjects variable, Interview Type. 

 

Materials 

Target identities used in the study were well-known American celebrities (footballers, musicians, 

television personalities, etc.) that would be easily recognizable to the planned American ‘namer’ 

participants, but generally not to Scottish / international ‘witness’ participants. The third author 

(CF) selected neutral-expression images for each of the identities and prepared a random order so 

that the primary investigator, who conducted the interviews and created the composites, would 

not see the images. Eleven targets were used, all White European, aged 32-69 years, with 6 males 

and 5 females. Each identity was viewed twice in the first stage of the study, once by an 

experimental witness and once by a control witness. The target identities were Kristen Bell, Tom 

Bergeron, Tom Brady, Kelly Clarkson, Miley Cyrus, Jimmy Kimmel, Brad Paisley, Rachael Ray, Aaron 

Rodgers, Jon Stewart, and Chrissy Teigen. 

The Samantha Steinberg catalogue (Steinberg, 2006) and FBI catalogue were used during 

the final phase of the cognitive interview to give witnesses visual references to describe their 

memories of the target. The Steinberg catalog provided image references for male faces and the 

FBI catalogue provided references for female faces. Witnesses were encouraged to request 



adjustments periodically throughout the process, as necessary, until the composite resembled, to 

the highest degree possible, the witness’ memory of the previously-seen face. 

 

Procedure 

Witness participants were tested individually. They were greeted by the primary investigator, who 

answered any questions. After signing the consent form, participants completed a questionnaire 

that gathered information on their age, gender, and the two AA and OB measures. 

  Witness participants were then shown a photograph image, blind to the primary 

investigator and randomly selected without replacement from the set of 22 target photographs 

prepared by the third author. Witnesses were asked if they recognized the target face; if they 

answered yes, a different image was given. This was to ensure that witnesses viewed an unfamiliar 

face, the normal situation for real witnesses. Witnesses reporting that the face was familiar were 

shown a different photograph, randomly selected as described. For the first unfamiliar face seen, 

participants were instructed to study the image for 60 seconds while imagining themselves as 

witnesses to a crime, anticipating the need to describe the suspect to law enforcement.  

  After an elapsed time of 3 to 4 hours, the witness participants returned to the study room 

for the second phase of their participation. Participants assigned to the experimental condition 

were given drawing materials (pencils, sharpener, eraser, A4 paper) and asked to draw an image of 

the person they had seen earlier; drawing time averaged around five minutes. After completion, the 

same as for participants in the baseline control condition, they proceeded to the cognitive 

interview, following the previously described four-phase format (Memon & Bull, 1991), and worked 

with the investigator to create a sketch of the face (following the procedure described in Fodarella 

et al., 2015). The face was drawn using graphite pencils on A3 paper. 

Once witnesses were satisfied with their composite, the witness was debriefed as to the 

aims of the study. The free recall phase (which was recorded) lasted from 54 seconds to 5 minutes 

43 seconds, with a mean of 2.8 minutes (SD =1.2), while construction of the sketch ranged from 45 

minutes to 90 minutes, with a mean of 65 minutes (SD = 9.2). All participant information was 

recorded in an anonymized format. 

 

Stage 2: Composite Identification (Namers) 

METHOD 

Design 



The experiment involved two dependent variables (DVs). While one DV assessed the amount of 

information recalled by witnesses during free recall of the face (see Results), the other considered 

identifications for the composites made by the namer participants, which could be correct or 

incorrect. It was hypothesized that artistic rendition (where witnesses sketched the face) would 

lead to relatively greater face recall, and, for the composites, more correct and fewer incorrect 

identifications. 

 

Participants  

Forty namer participants were recruited through advertisements on social networking and paper 

flyers in various US cities. Namers received participant consent and information sheets via email, 

followed by a scheduled video call with the primary investigator to provide verbal consent and 

answer eligibility questions. Participants were required to be eighteen years or older and have 

spent no more than two of the last twenty years living outside the United States. Participants took 

part from Alabama, California, Indiana, Kentucky, Massachusetts, Michigan, New York, North 

Carolina, Ohio, Rhode Island, and Wisconsin.  

 

Materials 

Materials used were digital assets: photographs of the target identities and scanned images of the 

completed composites from Stage 1. See Figure 1 for example images.  

 

Figure 1. Example images created in Stage 1 for Tom Bergeron. Source: author- and witness-produced work; 

Wikimedia 

  

Note. Shown are materials involved in the face construction of Tom Bergeron (far right). From left to 

right: experimental witness-produced image, artist composite from experimental group witness, 

and artist composite from control witness. For reasons of copyright, the image shown here was 

obtained from Wikimedia; the image used in the research involved a more front-on view of the face. 



 

Procedure 

Participants were tested individually. Each person was asked to name a set of composites of 

famous faces. Participants were informed that there might be repeats, and it was also acceptable 

not to give a name if unsure. Images were presented sequentially and participants provided a name 

for each where possible. Following presentation of the composites, participants were shown the 11 

original target photographs and were asked to name them. Participants received a different 

random order of composites and target pictures. Responses were recorded in an anonymized 

form. The procedure took about 15 minutes to complete, including debriefing on the aims of the 

experiment.  

 

RESULTS  

Two main analyses were conducted, the first on verbal recall of the face from witness participants 

collected in Stage 1, and the second on the effectiveness of each composite, as assessed by 

namer participants in Stage 2. 

 

Verbal Recall 

The first analysis assessed the total recall produced by witness participants, a measure sometimes 

referred to as ‘completeness’ (Wells, 1995). It was expected that the total amount of unique 

information recalled about the face should be greater for participants who sketched the face 

relative to those who did not. 

The free recall section of each cognitive interview was transcribed from the audio 

recordings, and Units of Information (UOI) were derived. For example, if a participant reported that 

a target’s “nose was long and straight, with a mole on the right nostril,” this would be counted as 

three units of information: long nose, straight nose, mole on right nostril. The procedure was 

conducted such that the scorer was blind to both the identity of the target and the condition from 

which the description had been produced. The veracity of the resulting total scores per description 

was checked by an independent person.  

Witness participants recalled from 11 to 34 units of information. As illustrated in Table 1, 

total recall was much greater overall from participants who sketched the face (Experimental) than 

those who did not (Control), an increase (MD) in 4.0 units of information on average per person. 

 



Table 1. Units of Information (UOI) recalled for the target face from witness participants by Interview Type.  

Source: authors’ own work. 

Interview Type1 Units of Information (UOI) Recalled 

    Total M SE 95CI- 95CI+ 

Control   223 20.3 1.4 17.8 23.1 

Experimental 267 24.3 1.5 21.5 27.4 

 

Note. The mean (M), standard error of the mean (SE) and 95% Confidence Intervals of the mean (95CI- and 95CI+) were 

calculated by Estimated Marginal Means (EMMEANs) using GEE based on UOI recalled from witness participants and two 

covariates (for Artistic Ability and Observant Behavior). See text for more details. 1 p < .05. 

 

In Table 2, UOI has been organized by facial area and Interview Type. For example, the 

category for Eyes include recall for eye colour, eye shape, and information about crow’s feet and 

eye bags. Face shape includes recall relating to the shape of the face, chin, jaw and forehead. For 

General, we have included basic observations such as age, race, gender, character and skin.  For 

convenience, we have grouped areas into Internal Features, External Features, and Other.  

 

Table 2. Units of Information recalled by area of the face and Interview Type. Source: authors’ own work. 

Note. The row called Difference is UOI for Experimental – UOI for Control: positive values indicate more 

information recalled after witnesses sketched the face (Experimental) than not (Control).  

 

As can be seen, witnesses who sketched the face recalled more information consistently 

for areas in the internal features, and, for external features, for face shape and ears but not hair.  

These data indicate that recall is generally more consistent following witness sketches for the 

internal features, the area (in particular the eyes) that is important for recognition of an ensuing 

composite face (e.g., Ellis et al., 1979; Fodarella et al., 2017; Frowd et al, 2011, 2012b, 2013). 

The UOI recalled by each witness participants was analyzed using Generalized Estimating 

Equations (for a review of GEE, see Everitt & Howell, 2005). There was a single categorical IV, 

Interview Type (coding 0 = Normal and 1 = Self Sketch). To model the data appropriately, a Poisson 

Interview Type
Brows Eyes Nose Mouth Facial hair Hair Face shape Ears General Neck, clothing

Conrtol 12 26 15 24 7 41 24 8 38 28
Experimental 15 35 27 27 14 38 33 13 32 33

Difference 3 9 12 3 7 -3 9 5 -6 5

Internal Features External Features Other



probability distribution was selected with a Log link function. Two sources of random error were 

included, the effect of witness participants (coded as 1 to 22), a subject effect; and the stimulus 

identities, or items (coded from 1 to 11), a within-subject effect. Given that items were repeated 

across Interview Type, an exchangeable structure was selected for the Working Correlation Matrix.  

A GEE model was constructed that contained the categorical IV Interview Type (coded as 

above) and two covariates derived from witness participants, each one a continuous variable, and 

adjusted to their overall mean (see M values below) by Interview Type. The first covariate was 

Artistic Ability. This variable had good range across the scale, from 6 to 23 (possible range from 0 to 

24) (M = 17.2, SD = 4.6). The second was Observant Behavior, with a fairly good range, from 14 to 30 

(possible range from 0 to 32) (M = 21.0, SD = 4.1). A point-serial (Pearson) correlation was 

conducted between these two covariates, an exercise that revealed a medium-sized correlation 

[r(20) = .29, p = .19), indicating that there should not be an issue with collinearity in the model (e.g., 

Reed & Wu, 2013). The same as for all analyses presented in this paper, emerging model 

parameters were checked to be within sensible bounds, values that were neither too low nor too 

high, a situation that would otherwise indicate a problem with model stability. 

The model (Table 3) revealed that the odds of face recall were higher for the experimental 

group (cf. control) with a small effect [B = 0.18, SE(B) = 0.09, Exp(B) = 1.2, 95%CI (1.00, 1.43)]; it 

also revealed that neither covariate impacted face recall [Exp(B) ≤ 1.01]. As a check, since the 

presence of more than one covariate can impact on statistical power1, covariates were introduced 

separately. This exercise did not change the conclusion drawn for the effect of Interview Type (as p 

≤ .047), but one model yielded an increasing odds that was marginal for Artistic Ability [B = 0.02, 

SE(B) = 0.01, p = .07, Exp(B) = 1.02, 95%CI (0.998, 1.04)], while the other had a clear effect for 

Observant Behavior [B = 0.02, SE(B) = 0.01, p = .045, Exp(B) = 1.02, 95%CI (1.00, 1.04)]. These 

covariates represent a small positive increase in face recall, with Observant Behavior being 

relatively stronger. 

 

Table 3. GEE for Face Recall (UOI). Source: authors’ own work. 

 
1 Here, SE(B) values for these two covariates increased when both were included in the model (cf. when each 
covariate was contained in a separate model). 



 
 
Note. GEE were conducted using the GENLIN function in SPSS version 29. Parameter settings not mentioned in the text 

remained at their default values. Other details of the model were the Intercept [B = 2.76, SE(B) = 0.20] and Goodness of 

Fit (QIC = 50.3, QICC = 45.5).  

 

Face Construction Accuracy 

Two measures were used to determine the accuracy of the composites constructed by witness 

participants. The first was an analysis of correct names given to composites, and the second, an 

analysis of incorrect (mistaken) names. 

 

A. Correct Composite Naming 

The most forensically relevant measure is the extent to which composites are named correctly. 

This outcome is particularly valuable, giving criminal investigations accurate identification for 

composites that have been constructed from eyewitnesses. In this section, responses from namer 

participants were scored for accuracy, with a numeric value of 1 assigned when either the intended 

identity’s name or a sufficiently detailed, accurate description of the identity was provided by the 

namer. In all other cases, a value of 0 was assigned. For a relatively small number of cases (N = 95, 

23.8% overall), the target photograph (presented to namer participants after the composites had 

been seen) was not named correctly. In these cases, since the associated composite could also 

not have been named correctly, composite responses were removed. 

Analysis of the resulting data revealed that the majority of namer participants correctly 

named at least one of the composites, with nearly half (M = 42.5%) correctly named one 

composite, and four being the maximum (M = 10.8%). By group, seven of the 11 composites were 

correctly recognized by at least one person (M = 63.6%) in the Control group, but this increased to 

10 identities (M = 90.9%) in the Experimental group. As shown in Table 4, composites created after 

a witness sketched the face received many more correct responses both in total as well as on 

average per witness participant (M) relative to witness participants who did not sketch the face.  

 

X 2 (1) p

Interview Type 3.97 .046

Artistic Ability 1.74 .19  

Observant Behaviour 2.41 .12  



Table 4. Correct Responses to Composites for each Interview Type. Source: authors’ own work. 

Interview Type1 Correct responses to composites 

    Total M SE 95CI- 95CI+ 

Control   11 4.8 1.5 2.5 8.8 

Experimental 26 11.2 2.5 7.2 17.1 

Note. For a definition of these variables, see Table 1, Note. Values presented in the table were calculated by EMMEANs 

using GLMM based on correct responses from namer participants (N = 191 responses at each level of Interview Type) plus 

three covariates included (for Face Recall (UOI), Artistic Ability and Observant Behavior). See text for details. 1 p < .05. 

 

For these data, as there were now multiple responses (i.e., resulting from the set of 

composites presented to each namer participant) compared to single (total) responses from the 

previous analysis, the regression technique Generalized Linear Mixed Models was used (e.g. 

analyses, see Erickson et al., 2022; Frowd et al., in press). GLMM have the advantage of creating a 

single model that takes into account the two sources of random error, as before, along with the 

potential effects of the namer participants (coded as 1 – 40) and the composite set presented to 

namer participants (coded as 1 – 2). Responses were scored (described above) to create nominal-

level data, and a Binomial probability distribution was selected with a Logistic link function. Also, 

as the three random sources of error de-correlate participant responses in the analysis, an 

independent structure was used for the Working Correlation Matrix (by selecting “variance 

components”).  

The model included the same two covariates as before, but also total face recall (UOI), as 

this variable should be positively related to correct naming; as before, values by Interview Type 

were adjusted to the overall mean of this variable. Figure 2 illustrates the anticipated positive 

relationship between the two main DVs, UOI and correct naming. Prior to model construction, 

point-serial correlations were conducted between these three covariates; again, all correlations 

were medium sized [r(20) = .21-.31, ps ≥ .16], suggesting that collinearity should not be an issue. 

 

Figure 2. UOI versus correct naming, coded by interview type, with best fit line. Source: authors’ own work. 



 
 

So GLMM contained Interview Type, Artistic Ability, Observant Behavior and Face Recall 

(UOI). It was first assessed for composition of random effects, which were planned to be ‘maximal’ 

according to the design (Barr et al., 2013). This meant that the model could include (i) random 

intercepts for each source of variance: witness participants, namer participants, items and 

presentation set (to namer participants), and, (ii) random slopes (to cater for repeated responses) 

for namer participants and items. When built, it was apparent that the random effects structure 

could be simplified, in this case to contain random slopes for namer participants only (σ2 = 0.59, SE 

= 0.45); that is, the impact of all other random effects was negligible (σ2 < 0.001). 

The resulting model (Table 5) indicated that Interview Type, Artistic Ability and Observant 

Behavior influenced Correct Naming. The resulting parameter estimates (Table 5) indicated that all 

of these variables increased the odds of a correct response to a composite (as B values are 

positive). That is, that there was greater odds of a correct response from a composite created after 

witness participants in the experimental group sketched the face (cf. those in the control group)2. 

Also, ratings for Artistic Ability and Observant Behavior from witness participants both predicted an 

increase in odds of a correct response. However, while Face Recall trended in the anticipated 

 
2 As a further check for model stability, we conducted GLMM without any covariates. The same conclusion 
was reached for the effect of Interview Type on correct naming [p = .030, B = 0.90, SE(B) = 0.41, Exp(B) = 2.47]. 



direction (i.e., the value of B was positive), it did not influence the odds of a correct response from 

a witness participant’s composite. 

 

Table 5. GLMM for Correct Naming. Source: authors’ own work. 

 

 

Note. GLMM were conducted using the GENLINMIXED function in SPSS version 29. The same as before, parameter 

settings not mentioned remained at default values. Other details of the model were Information Criteria ( AICC = 2049.7 

and BIC = 2053.6), Coefficients of Determination (Pseudo R2: Marginal = .06 and Conditional = .10), Intraclass Correlation 

(Overall ICCs: Adjusted = .05 and Conditional = .05) and Overall Correct Classification (90.3%).  

 

Table 6. Parameter Estimates of the GLMM for Correct Naming. Source: authors’ own work. 

 

 

B. Mistaken Composite Naming 

While a correct name given for a composite is valuable information to a criminal investigation by 

providing a lead that is accurate, sometimes a composite is named as another person—that is, the 

identity is incorrect. In a criminal investigation, mistaken names provide a mechanism that allows 

law enforcement to eliminate a person from an enquiry, ideally reducing the number of potential 

DF F p

Corrected Model 4,377 8.04  < .001

Interview Type 1,377 4.23 .040

Artistic Ability 1,377 7.34 .007

Observant Behaviour 1,377 3.95 .048

Face Recall (UOI) 1,377 0.23 .629

B SE(B) t(377) p Exp(B) 95CI- 95CI+

Intercept -2.97 0.33 -8.97  < .001 0.05 0.03 0.10

Interview Type 0.92 0.45 2.06 .040 2.52 1.04 6.08

Artistic Ability 0.08 0.04 1.99 .048 1.09 1.04 6.08

Observant Behaviour 0.11 0.04 2.71 .007 1.12 1.03 1.21

Face Recall (UOI) 0.01 0.03 0.48 .63  1.01 1.03 1.21

Fixed Effects



suspects that could have committed the offence. Theoretically, a composite that gives rise to 

frequent mistaken names suggests that the constructed face is less accurate, by virtue of looking 

like another, albeit non-intended, person. Such an outcome may occur, for example, if details 

portrayed in the face are minimal or the naming procedure is demanding (e.g., Frowd et al., 2015; 

Portch et al., in press). 

To assess composite effectiveness using this supplementary measure, responses from 

namer participants were re-scored: an incorrect identity for a composite was given a value of 1, and 

0 otherwise. As before, responses to composites were removed from the analysis when a namer 

participant could not correctly name a target photograph, but we also removed correct responses 

(N = 37). This additional step is necessary when assessing this metric, otherwise group means for 

mistaken naming will tend to reduce as correct responses increase (and vice versa). 

As can be seen in Table 7, the number of mistaken names was much higher overall and per 

participant (M) than for correct names, but this is a usual outcome, as sketches often contain less 

detail (cf. composites from computerized systems) and so tend to match more identities (e.g., 

Portch et al., in press). However, differences by Interview Type were minimal. Accordingly, when 

conducted in the same way as described above, GLMM revealed that the odds of a mistaken 

response was unaffected either by Interview Type [X2(1,225) = 0.09, p = .76, Exp(B) = 1.10] or by any 

of the three covariates [ps ≥ .42, Exp(|B|) ≤ 1.02-1.03] 3. 

 

Table 7. Mistaken Responses to Composites for each Interview Type. Source: authors’ own work. 

 

 

Note. See Table 4, Note, and text for more details. Other model details were Random Effects (random intercepts for both 

namer participants σ2 = 0.36 and set σ2 = 0.01, and random slopes for Interview Type for both namer participants σ2 = 0.06 

and items σ2 = 0.04), Information Criteria (AICC = 1014.8 and BIC = 1028.3), Coefficients of Determination (Pseudo R2: 

Marginal = .01 and Conditional = .11), Intraclass Correlation (Overall ICCs: Adjusted = .11 and Conditional = .10) and 

Overall Correct Classification (71.3%). 

 
3 To save space for presenting results for this supplementary measure, and as effects are very small, we 
summarise results from the GLMM concisely. 

Interview Type

Total M SE 95CI- 95CI+

Normal 61 51.9 6.3 39.7 63.9

Self Sketch 59 54.2 6.4 41.6 66.3

Correct responses to composites



DISCUSSION  

 This research investigated a novel addition to the cognitive interview for witnesses creating 

forensic composites. Research on improving the cognitive interview, as well as adjustments to the 

process for creating facial composites, has been ongoing for decades. However, with the exception 

of Dando et al. (2009, 2020), researchers have yet to investigate the full potential of a witness’s 

own drawing, here for face recall and construction. We found that asking witnesses to draw their 

own depiction of the target face before the cognitive interview and creation of the composite with 

the forensic practitioner had a positive impact on facial recall and composite identifiability. 

The difference in identification rates and number of units of information between the 

experimental and control groups was statistically significant with a positive effect, suggesting that 

utilizing the witness artistic rendition method helps moderately improve both face recall (a small 

effect) and correct naming of a composite (a medium effect). Observant Behavior and Artistic 

Ability also had an independent, positive effect on correct naming of a composite, implying that 

more artistically-minded and more observant individuals produce better composites, independent 

of the novel method described in this study. In addition, total face recall and correct naming were 

positively correlated, but not statistically, suggesting that recollection of the face may lead to a 

more identifiable composite, but this effect is not consistent. However, the experimental interview 

type had a significant medium effect for both UOI and correct naming, and so the witness artistic 

rendition method influences both of these factors, if not directly with each other. More specifically, 

UOI was consistently higher for the internal features of the face (cf. external features) following 

witness sketching. Internal features are relatively more important than external features for 

familiar-face recognition (e.g., Ellis et al., 1979), and thus improved recognition of the composite is 

a result of improved memory for, and thereby improved construction of, this central facial area. 

Thus, these data provide promising evidence for the potential of the technique to improve the 

composite creation and identification process. The findings bridge psychological research on the 

benefits of drawing as a memory aid with longstanding efforts aimed at improving the efficacy of 

forensic composite creation. 

As mentioned in the Introduction, sketch is only one of the ways facial composites are 

produced in modern forensics. While the project suggests that the new technique should improve 

the effectiveness of traditional/sketch composites, computerized composite systems are likely to 

benefit from improvement in face recall as well (e.g., Frowd, 2021). To confirm this expectation, 

further research could explore the potential positive impact of the witness artistic rendition 



technique on composites produced using different systems (e.g., E-Fit 6, FACES and EvoFIT). Other 

studies could also investigate other witness demographics, as this study was conducted on a UK 

university campus, with the majority of constructor participants being predominantly White (with 

82% identifying as White European or White Middle Eastern) and more highly educated than the 

average population. However, there appears to be no reason to doubt that the sketching technique 

would benefit witness recall (and thereby the ensuing composite) for other demographic groups as 

well. 

This study also developed two simple scales to assess a witness’s artistic ability (AA) and 

observant behaviour (OB).  Both of these self-reported measures are straightforward to administer 

and provide estimates of face recall and composite effectiveness, but again it would be valuable to 

assess their generalizability in future research. Another potential limitation pertains to the 

selection of target images used. While celebrity images are unlikely to be constructed or named in 

a criminal investigation, there is good evidence that this type of image leads to similar performance 

to non-celebrity images (e.g., Frowd et al., 2015). That said, assessing generalizability is always 

good practice and so any further research in the area should consider use of non-celebrity images.  

This research was conducted with a retention period of 3 to 4 hours, both for the 

convenience of witness participants and to mimic the retention period in cases where face 

construction takes place on the same day as the crime, which has been seen to occur in several 

police forces about 10% of the time (Portch et al., in press). At other times, police investigations 

experience delays of one or two days (or longer) between an event and face construction (Frowd et 

al., 2015). Given that face recall decreases with extended retention periods (e.g., Ellis et al., 1980; 

Portch et al., in press), limiting the effectiveness of facial composites, the novel sketching 

technique may be even more valuable following longer delays to promote an identifiable 

composite; indeed, the impact of the technique with increasing delay would be a worthwhile focus 

of future research. More generally, continued investigation of this technique will augment our 

understanding of its effectiveness for different demographics and forensic applications.  

 In conclusion, this research aimed to investigate the effect on witness memory and 

composite identifiability as a result of witness artistic rendition (i.e. asking witnesses to create their 

own drawn image of the remembered face before a cognitive interview with a forensic artist). 

Twenty-two participants witnessed a target face and created a composite in collaboration with a 

forensic artist, half of them creating their own image first. Improved witness memory was 

quantified by the number of units of information produced during free recall and composite 



identification. Results reveal that both total face recall and correct naming were improved for the 

experimental composites than for the control composites. If used forensically, the research 

suggests that the technique could usefully improve correct identification of criminal suspects. 

 

 

 

IMPLICATIONS FOR PRACTICE 

• Both witness recall and composite identification rates were positively benefited by asking 

witnesses to draw their own image of the remembered face prior to the normal cognitive 

interview procedure 

• Witnesses who self-reported to be more artistic and observant tended to remember more 

facial details and created more identifiable composites 

• The described Witness Artistic Rendition technique is quick, simple, low cost and requires 

no additional training for forensic practitioners to perform 

• If implemented by police, the technique could improve composite identification rates with 

little impact upon budgets and time constraints 
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TABLES:  

1. Units of Information recalled for the target face from witness participants by Interview Type.  

2. Units of Information recalled by area of the face and Interview Type. 

3. GEE for Face Recall (UOI).  

4. Correct Responses to Composites for each Interview Type.  

5. GLMM for correct naming. 

6. Parameter Estimates of the GLMM for Correct Naming.  

7. Mistaken Responses to Composites for each Interview Type.  

 

FIGURES:  

1. Example images created in Stage 1 for Tom Bergeron  

2. UOI versus correct naming, coded by interview type, with best fit line  

 

 

APPENDIX 1: Supplementary Measures of Participant Witness Ability 

For each measure, witness participants were asked to rate their responses to the following eight 

questions, from 0 (nothing like me) to 4 (exactly like me). Responses were summed to calculate a 

total score for Artistic Ability (AA) and Observant Behavior (OB). Total possible for AA was 24, and 

for OB, 32. 

 

AA:  

I am more creative and free-thinking than I am practical and logical  



I like to draw 

I am a visual learner 

I have had a lot of experience with art 

I take a lot of photos 

I can visualize things easily and completely in my mind’s eye 

 

OB: 

I find it easy to remember birthdays 

I am an observant person 

I pay a lot of attention to small details 

I have a good memory 

I like to people watch 

I don’t find it difficult to make eye contact 

I like meeting new people 

I never have trouble recognizing people after a haircut or other dramatic change 

 

 

APPENDIX 2: Estimation of Sample Size 

Computer simulation was used to assess the number of participants required for face construction 

(witness participants) and composite naming (namer participants).  This exercise considered a 

medium effect [Exp(B)  2.5] for the between-subjects IV, Interview Type (Normal vs. Self Sketch), 

an advantage that (if found) should have practical importance in the real world.  We based the 

estimated sample sizes on existing research that suggested that, to achieve good power, a 

minimum of 10 participants were necessary per group for both face construction and composite 

naming.  The approach generates a series of sets of data (10 in this case) for the IV, simulating the 

DV based on the estimated number of witness and namer participants.  Then, these data are 

analysed as conducted in the paper, using GLMM for correct responses from namer participants.  

The fraction of cases that the IV is maintained in the model (given the usual value for alpha of .1) 

provides an estimate of statistical power. 

Referring to Equation 1, composite naming in the control condition (Yij) was set to an 

average of 18%, typical for a feature system (Frowd et al., 2005), resulting in B0 = -1.52, 

performance that was anticipated to increase with a medium effect, to 32%, B1 = -0.75.  Both of 



these B values were drawn from a random Normal distribution with SD = 0.1, to provide good 

variability.  Residual error (eij) was added to each response from a namer participant, again drawn 

from a random Normal distribution (M = 0.0), with SD = 0.5 to give suitably variable responses (e.g., 

MD changed at baseline from -10% to +20%).  Finally, we modelled the situation that namer 

participants are not always familiar with (and so do not correctly name) all of the relevant target 

identities, the result of which typically reduces statistical power (as there are fewer responses 

available to analyse).  Here, we assumed that 1 in 20 responses, selected at random, would be 

unfamiliar.  These cases, as conducted in the paper, were removed prior to analysis. 

Based on these data, GLMM revealed that Interview Type would be retained in the model 

(given α = .1) for 90% of simulations.  This result indicates that there is good power (i.e. 1 – B ≥ .8) 

for the proposed design, sample size and method of analysis. 

 

Equation 1 

Model for the predictor Interview Type in the linear Regression Equation: 

yij = B0 + ( x1 * B1 ) + eij 

Where Predictor x1 = Interview Type (0 = Normal, 1 = Self Sketch).  B0 is the model’s intercept.  The 

value for B1 was modelled with positive values (to give an increase in yij).  The term eij represents 

residual error.  For GLMM, the equation is subject to the Sigmoidal (logistic) function, Yij = Exp ( yij / 

( 1 + Exp ( yij ) ) ), to give nominal responses. 

 

 


