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ABSTRACT
Memory is facilitated by reflecting upon, or revisiting, the environment in which information was
encoded. We investigated these “context reinstatement” (CR) techniques to improve the
effectiveness of facial composites – visual likenesses of a perpetrator’s face constructed by
eyewitnesses. Participant-constructors viewed a face and, after a one-day-delay, revisited
(Physical CR) or recalled the environmental context (Mental/Detailed CR) before recalling the
face and constructing an EvoFIT or a PRO-fit composite. Detailed CR increased correct naming
of ensuing composites, but only when participant-constructors suitably encoded the
environment. Detailed CR was also effective when combined with another interviewing
technique (Holistic-Cognitive Interview), with focus on a target’s character; it was no more
effective prompting constructors to engage in greater environmental recall. Analyses indicate
that the Detailed CR advantage was mediated by an increase in face recall. Results are
applicable by forensic practitioners to aid eyewitness memory, thereby potentially increasing
suspect identification and subsequent arrest rates.
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Hearing an old song or returning to a place after a
long time can unexpectedly revive memories
thought to have been forgotten. Any aspect of the
environment may trigger a memory and, often, the
trigger can be peripheral to the retrieved episode.
The phenomenon can be explained by the Encoding
Specificity principle (Tulving & Thomson, 1973) which
proposes that encoding a memory involves not only
the central aspects of the episode but also information
related to the context of the event. Contextual infor-
mation includes an observer’s emotions at the time
of encoding and their perception of the environment,
which can involve a range of senses (e.g., visual, audi-
tory, olfactory). For the visual modality in particular,
there is usually a large amount of information that a
person perceives about objects in the visual scene in
terms of their shape, size and colour as well as their
spatial arrangement and dynamics (i.e., whether and
how they move). Such contextual information may
later potentially act as retrieval cues, facilitating

access to the desired (or “target”) memory (e.g., return-
ing to a childhood playground, a long-forgotten con-
versation, a person’s facial appearance). Recalling
these ancillary retrieval cues should promote recall of
the target memory.

The benefit of contextual reinstatement (CR) has
been repeatedly demonstrated in the literature (e.g.,
see Smith, 2013 for a review; Smith & Vela, 2001 for
meta-analysis), and in a variety of different areas
including verbal memory (e.g., Campeanu et al.,
2014; Godden & Baddeley, 1975; Smith, 1979),
object memory (Barak et al., 2013; Koen et al., 2013;
Levy et al., 2008), eyewitness memory (e.g., Dando,
2013; Wagstaff et al., 2011; Wong & Read, 2011) and
facial memory (e.g., Davies & Milne, 1985; Shapiro &
Penrod, 1986). Arguably one of the most well-
known verbal learning studies was conducted by
Godden and Baddeley (1975) in which divers
learned word lists either on land or under water. Con-
siderably more words (46%) were retrieved from
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memory if recalled in the same environment as
encoding than in the alternate environment,
suggesting that reinstating the environmental
context during retrieval facilitates memory recall.

Rather than reinstating the environmental context
by physically returning to the location of encoding,
comparable benefits to memory may be achieved
by mentally visualising and recalling the environ-
mental context in which the to-be-remembered
target was encoded prior to retrieval (e.g., Smith,
1979), a cognitive or “mental” type of context rein-
statement (MCR). In addition, the psychological state
of the observer forms retrieval cues that can also
facilitate memory recall. When a specific mood
(Bower, 1981; Bower & Cohen, 1982; Eich & Metcalfe,
1989) or level of arousal (Clark et al., 1983) is congru-
ent at learning and test, memory recall can be facili-
tated. Similarly, reproducing the pharmacological
state of participants at learning (e.g., sleep depri-
vation, or influence of drugs or alcohol) can help
trigger memory during recall, an effect termed
state-dependent learning (see Eich, 1980; Eich et al.,
1975). This indicates that besides physical factors,
other associative and cognitive elements also form
retrieval cues (Anderson & Bower, 1972).

While research assessing the effect of CR on the
recall of verbal memory is theoretically interesting
and may be applicable to a real-world setting, meth-
odologies used in the literature often lack ecological
validity. For example, remembering individual words
through reinstating the context in form of a back-
ground image (e.g., Smith & Manzano, 2010) or the
position on a screen (e.g., Macken, 2002; Murnane &
Phelps, 1993) is not necessarily indicative of how
memory might be improved in everyday situations.
However, some research has also been applied in
nature to produce findings that are applicable to
real-life settings, most prominently on eyewitness
memory. Results in this area also favour use of contex-
tual cues for increasing recall (Dando et al., 2009;
Hammond et al., 2006; Wagstaff et al., 2007; Wong &
Read, 2011), with little or no increase in information
that is inaccurate (e.g., Davis et al., 2005; Emmett
et al., 2003; Memon & Bruce, 1995; Milne & Bull,
2002). One of the best-known methods for facilitating
recall is the Cognitive Interview (CI).

The CI is an interviewing procedure usually admi-
nistered by police officers for eyewitnesses to recall
information about a crime (e.g., Geiselman et al.,

1985; Wells et al., 2007). It consists of a series of tech-
niques ormnemonics, such as to report everything (to
try to prevent witnesses from holding back infor-
mation) and to attempt recall in a different temporal
order (to encourage use of different retrieval paths).
While the CI has been extensively assessed and
improved (e.g., for a review, see Frowd, 2011), one
of the mnemonics that has been consistently included
since the original interview is to reinstate the context.
Using Mental Context Reinstatement (MCR), observers
are asked to mentally reinstate the environmental
context at the time of encoding, taking into account
other physical senses (e.g., smells, sounds) as well as
their own psychological states (e.g., reactions, mood).
MCR has been consistently shown to lead to the retrie-
val of a greater amount of information than a standard
(“question and answer type”) police interview with
only minor (or no) increase in inaccurate information
recalled (Memon et al., 2010). In fact, as well as the
“report everything” mnemonic, MCR is considered to
be the most effective mnemonic for triggering retrieval
(e.g., Davis et al., 2005; Milne & Bull, 2002).

Context can also facilitate memory for faces (e.g.,
Brown, 2003; Rainis, 2001; Shapiro & Penrod, 1986;
Thomson et al., 1982). Studies using a line-up (or an
identity parade) show that participants tend to recog-
nize a target face significantly more accurately when
tested in the same room where facial encoding
initially occurred rather than in a different room
(Evans et al., 2009; Wagstaff, 1982; Wong & Read,
2011). MCR is also effective in increasing correct rec-
ognition (Cutler et al., 1987; Malpass & Devine, 1981).

Another practical aspect of facilitating memory for
faces, also likely to benefit from context reinstatement,
be it physical or mental, is the construction of facial
composites. Composites are facial likenesses usually
produced from witnesses’ and victims’ memory of a
perpetrator of crime. These visual representations of
a face are used by law enforcement to identify poten-
tial suspects. There are many documented cases where
facial composites have led to a serious criminal (e.g., a
rapist, murderer, confidence) being identified and later
– following further compelling evidence – convicted
(e.g., Frowd, Pitchford, et al., 2012), and thus
methods to improve their effectiveness are both theor-
etically interesting and valuable to security.

Sketch artists have traditionally worked with eye-
witnesses to sketch a face, but production systems
have since been developed, initially from mechanical
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“feature” types (e.g., Photofit and Identikit), which are
now archaic, to computerized “feature” systems (e.g.,
PRO-fit, E-FIT, FACES), and, more recently, “holistic”
systems (e.g., EvoFIT, EFIT-V [now called EFIT-6], ID).
A detailed review of the systems can be found in
Frowd (2017) or Frowd (in press). In essence, feature
systems allow an eyewitness to select individual
facial features (e.g., eyes, nose, mouth, hair) to con-
struct a facial composite, while holistic systems
involve witnesses repeatedly selecting from screens
of whole faces (or whole-face regions), with choices
combined, to “evolve” a facial likeness. Composite
recognition then occurs based on both featural infor-
mation, that is, individual facial features, and confi-
gural information, that is, the spacing between
these features (see e.g., Fodarella & Frowd, 2013;
Frowd et al., 2014). Research suggests that holistic
systems are more effective at producing identifiable
composites presumably because they are based on
face recognition processes (which are more stable
over time; Davies, 1983) rather than recall processes
(e.g., Frowd, 2017; Frowd et al., 2010, 2015).

Davies and Milne (1985) appear to be the first pub-
lished study to investigate the influence of context on
facial-composite construction. In their work, one of
four target individuals was seen entering a room and
searching for a calculator. After a one-week delay,
observers constructed a composite face using the
now archaic Photofit while in the same room or a
different room, and following a guided memory pro-
cedure for recalling the environmental context or
without such a procedure. The ensuing composites
were given to other people tomatch to a recent photo-
graph of the targets. Matching scores indicated that
significantly better-quality composites were produced
(i) under guided memory (cf. spontaneous memory
recall) and, to a lesser extent, (ii) in the same (cf.
different) room. In other work, Ness and Bruce (2006)
investigated a novel procedure for reinstating physical
context for face construction. Using the modern PRO-
fit system, constructors who were given the opportu-
nity to review video footage of the encoding environ-
ment (for a target identity just seen) created
composites with better likenesses, faces that were
matched more accurately to the target identity.

The current project investigates if cues available in
the environment would enable participants to create
a more accurate face using modern composite
systems after a realistic delay. In Experiment 1,

participants viewed an unfamiliar target face and
underwent one of three procedures the following
day to reinstate context. Participants were met by an
experimenter either in the original environment
where target encoding had taken place (Physical CR),
or in a different environment for a mental CR. For the
latter, participants underwent either (i) Minimal CR,
where they were instructed to “think back” to the
environment, or (ii) Detailed CR, as (i) but then recalling
both the environment and the person’s mood and feel-
ings at the time.1 Afterwards, participants freely
described the face (using further mnemonics of the
CI) and constructed a single composite of it using
either a typical feature system (PRO-fit) or a typical hol-
istic system (EvoFIT). The resulting composites were
given to another group of participants who attempted
to name these composites as measure of effectiveness.

Based on the aforementioned research, it was pre-
dicted that Detailed and Physical CR would improve a
constructor’s face-recognition ability during compo-
site construction for both systems. Therefore, more
identifiable composites would be constructed (i)
under Detailed CR than Minimal CR, and (ii) under
Physical CR than Minimal CR. The literature also
suggests that composites should be constructed
more effectively from holistic than from feature
systems, and we expected to observe the same result.

Following on from Experiment 1, subsequent
experiments in this paper focus on combining the
CR technique with other interviewing mnemonics to
potentially increase composite effectiveness further.
Additionally, participant-witnesses’ attention to the
environment at encoding will be manipulated in an
attempt to decipher whether the CR technique may
be stronger when attention is specifically directed
to the environment and thus is intentionally
encoded. Finally, the underlying mechanism driving
CR effects will be explored by investigating whether
its effectiveness is due to increased face recall or
face recognition, or a combination of both.

EXPERIMENT 1: Using context reinstatement
to facilitate face construction using modern
composite systems

Method

The most effective facial composite research mirrors,
to the greatest extent possible, the real-life situation
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in which a witness or victim observes a (usually
unknown) perpetrator during a crime, and is required
to create a visual likeness of the face after a minimum
of 24 h (Frowd et al., 2005). When the composite is
subsequently shown to police officers or the public,
anyone who is familiar with the individual may recog-
nize the composite and be able to provide investi-
gators with a possible identity. In this experiment,
we model this situation in two stages: (i) composite
construction, where a composite of a target face is
created from memory 20–28 h later, by someone
unfamiliar with the target, and (ii) composite
naming, where someone familiar with the target is
asked to identify the composite.

In the experiments presented here, we chose to
present target faces as static images; this is often
the case in composite research (e.g., Fodarella et al.,
2017; Frowd, Skelton, et al., 2012; Gawrylowicz et al.,
2012; Hasel & Wells, 2007; Kehn et al., 2014). Although
it could be argued that a staged event or use of video
stimuli would be more realistic, composite identifia-
bility changes little following a target presented in
video or as a static image (Frowd et al., 2015). There-
fore, use of static images seems to produce realistic
findings, generalisable to viewing a face in motion.

Participants viewed a target face in the knowledge
that they would produce a composite on the follow-
ing day. This tends to promote an intentional type
of encoding likely to increase memory (Shapiro &
Penrod, 1986); however, this design choice is not
different to how real eyewitnesses may remember
faces. In many cases, witnesses and victims make a
deliberate attempt to remember the appearance of
an offender’s face, having the intuition that they
will be asked about the face at a later date (Frowd
et al., 2015), so we copy this method of encoding
here.

The aim was for the experiments to have sufficient
power to be able to detect a medium-to-large effect
size, should one exist. While dependent on variability
of data, this effect size usually leads to around (at
least) 50% difference in mean correct naming – for
example, a mean of 20% correct in one condition
and 30% in another [(30–20) / 20 = 50%]. This aim
was achieved using ten target identities and at least
ten participants per group for composite naming
(Frowd, 2015). Such an increase should translate
into a useful benefit for policing; in the paper, we
report Cohen’s d for composite naming, where a

value of 0.5 is considered a “medium” effect and 0.8
as “large” (Cohen, 1988).

Stage 1: Composite construction

Design
A 2 (System: EvoFIT, PRO-fit) × 3 (CR: Minimal, Phys-
ical, Detailed) between-participants design was used
for composite construction. Context reinstatement
was manipulated over three conditions. The Minimal
CR (“control”) condition consisted of “thinking back”
to the encoding environment, with face recall and
composite construction taking place in a different
environment to that in which the face had been
seen (encoded). The Physical CR condition was the
same as the first except that face recall and composite
construction were conducted in the same environ-
ment (room) as encoding. The third condition was
Detailed CR. As in the first condition, a different
environment was used to that in which the face had
been encoded, and, prior to face recall and composite
construction, participants were asked to recall both
the environment and their moods and feelings at
that time. In all cases, after the relevant CR manipu-
lation and face recall, each participant created a
single composite using either the holistic system
EvoFIT or the feature system PRO-fit.

Participants
An opportunity sample of 60 (24 males, 36 females;
Mage = 30.3, SDage = 11.3 years) participants took part
either on a voluntary basis or in return for course
credits. They were staff and students from the Univer-
sity of Central Lancashire (UCLan). To simulate the
usual situation for real eyewitnesses, participants
were recruited on the basis of being unfamiliar both
with the testing environment (a student café) and
with the target faces. Participants’ race was not
recorded as there is no evidence for an own-race
bias in composite construction involving Caucasian
faces (Bhardwaj & Hole, 2020; McQuiston-Surrett &
Topp, 2008).

Materials
Target faces were 10 current characters from a
popular UK soap opera, Coronation Street, sourced
from the Internet (Ken Barlow, Leanne Battersby,
Peter Barlow, Michelle Connor, Jason Grimshaw,
Tracey McDonald, David Platt, Kirk Sutherland, Sally
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Webster and Sophie Webster). These pictures were of
good quality, shown in full-frontal pose with minimal
facial expression; male actors had little or no facial
hair. Stimuli were printed in colour to dimensions of
8 cm (width) × 10 cm (high).

Procedure
After providing consent, participants were tested indi-
vidually, and the procedure was self-paced. To allow
good control of exposure to the testing environment
(described below), each person was met at a con-
venient meeting point and taken to the room used
for target encoding. Participants were randomly
assigned to one of the six experimental conditions,
defined above, with equal sampling. Each person
was shown a target picture, randomly selected, and
asked whether the identity was familiar; if it was,
another picture was similarly shown. For the first
face reported to be unknown, participants were
given 60 sec to remember the face. For this part of
the procedure, the participant was aware that a com-
posite would be constructed of this face the following
day. The experimenter was blind to the identities
included in the experiment as well as the face seen
by each participant. Participants viewed the face in
a student café located in an unfamiliar building on
the UCLan (Preston) campus, an environment
selected to be unfamiliar to participants as well as
rich in environmental recall cues: it included tables,
chairs, a television, plants, a vending machine and a
small counter selling refreshments and confectionary.
Participants’ unfamiliarity with the environment was
established by asking whether they had visited the
café prior to the experiment. If anyone had reported
previously visiting the café, they would have been
excluded (there were no such occurrences). The
experimenter made no reference to the importance
of the café (to allow environmental context to be
encoded incidentally).

Following a delay of 20–28 h, according to assign-
ment, participants met the researcher either in the
student café for Physical CR, or in a neutral office
space for Minimal and Detailed CR. For Minimal and
Physical CR, participants were first interviewed via
Cognitive Interview2 in which they were asked to
mentally visualize the target face and then freely
recall it in as much detail as possible. In the Detailed
CR condition, prior to face recall, participants were
also asked to mentally visualize the environment in

which they saw the target face, and then to reflect
silently on their mood and psychological state at
the time of viewing. Following this, participants
were asked to freely recall the environment as well
as their mood and feelings at the time. As elsewhere,
participants then freely recalled the face.

Once face recall had been completed, each partici-
pant constructed a single composite of the target on
a laptop computer using EvoFIT or PRO-fit. The exper-
imenter controlled the relevant software programme
and took the participant through the procedure to
construct the face, the aim of which was to construct
the best likeness possible. A detailed description of
the relevant procedure for each system can be
found in Fodarella et al. (2015). In brief, for PRO-fit,
participants were asked to select the best matching
facial features (e.g., eyes, brows, nose, mouth, hair,
ears) for their given target, and then resize and pos-
ition each feature to give the best likeness possible.
For EvoFIT, participants were asked to repeatedly
select overall best matches from arrays of internal fea-
tures to evolve a composite, use software tools to
enhance the overall likeness and facial features, and
then add external features (hair, ears, neck).

The procedure to construct a facial composite took
between 20 and 45 min per person including
debriefing.

Stage 2: Composite naming

Design
This time, participants who were familiar with Corona-
tion Street characters were recruited. They were given
a set of composites to name that had been con-
structed using one of the six individual procedures
in Stage 1. Thus, the design was a 2 (System: EvoFIT,
PRO-fit) × 3 (CR: Minimal, Physical, Detailed)
between-participants. It is worth mentioning that
this design may lead to an elimination strategy, with
participants deciding between possible identities
when attempting to name a face. In real life, an elim-
ination strategy may also be involved to some extent,
as other information (e.g., offender’s build, age and
accent) is usually published alongside the composite.
In addition, given the nature of the design, one would
imagine that any such strategy would apply equally to
each experimental condition. Overall, the naming
procedure used here has been found to lead to con-
sistent results (e.g., Frowd et al., 2015), and to be a
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good indicator of identification of composites in the
real world (Frowd, Pitchford, et al., 2012).

Participants
Forty-eight (42 males, 6 females; Mage = 41.0, SDage =
15.3 years) volunteer Coronation Street fans were
recruited outside the “Coronation Street Tour Set” in
Manchester. These participants were familiar with
the relevant identities, and the testing procedure (as
detailed in Procedure below) ensured that they
would recognize a minimum of 80% of the targets.

Materials
Sixty composites and the 10 target photographs were
standardized to dimensions of 8 cm (width) × 10 cm
(high) and printed individually in greyscale; see
Figure 1 for example composites.

Procedure
Participants were randomly allocated with equal
sampling to the two experimental factors (i.e., one of
six individual conditions) described above. During
briefing, they were informed that they would view
and should attempt to identify a set of composites
depicting Coronation Street characters. After
providing consent, participants were shown 10 facial
composites (based on assignment) sequentially to

name. Participants were encouraged to guess, and it
was explained that it was also acceptable to give iden-
tifying semantic information if they were unable to
remember a name, or not to give a name at all. Once
all 10 composites had been presented, the target
photographs were shown likewise for naming. We
applied an a priori rule, to ensure participants were
suitably familiar with the relevant identities, such that
each person was required to correctly name a
minimum of eight of the ten targets (or another
person was to be recruited as replacement); as it
turned out, all participants met this rule. Participants
each received a different random order of presentation
of composites and target photographs. Testing ses-
sions lasted for approximately 10–15 min, including
debriefing.

Results

Composite naming
Participant responses to target photographs and
facial composites were scored for accuracy: a value
of 1 was assigned when a given response was
correct and 0 otherwise (incorrect name or no name
given). Participants correctly named all of the target
photographs and accordingly familiarity with the rel-
evant identities was at 100%. This result suggests that
all of the composites had the potential to be correctly
named by all of the participants. As can be seen in
Table 1, mean correct naming of composites was con-
siderably less than 100%, which is the usual case for
this type of error-prone facial stimuli.

The number of correct responses per participant
was analysed using Independent Samples ANOVA
for CR type (Minimal, Physical, Detailed) and System
(EvoFIT, PRO-fit). There was a significant main effect
of CR [F(2,42) = 3.27, p = .048, ηp

2 = .14] and two-

Figure 1. Example EvoFITs (top row) and PRO-fits (bottom row)
of Coronation Street character Leanne Battersby constructed fol-
lowing (a) Minimal, (b) Physical, and (c) Detailed CR. Each com-
posite was constructed from memory by a different person. Due
to copyright issues, we are unable to reproduce the target face
used in the experiment, but an internet search should readily
reveal the appearance of this actress, Jane Danson.

Table 1. Percentage of EvoFIT and PRO-fit composites correctly
named by Context Reinstatement and System.

Context Reinstatement (CR)†

System* Minimal Physical Detailed Mean

EvoFIT 23.8
(17.7)

22.5
(14.9)

33.8
(9.2)

26.7
(14.6)

PRO-fit 6.3
(5.2)

7.5
(4.6)

13.8
(9.2)

9.2
(4.0)

Mean 15.0
(15.5)

15.0
(13.2)

23.8
(13.6)

17.9
(14.4)

Note: † Significant main effect of CR, p < .05; * Significant main effect of
facial-composite System, p < .001. In parentheses are (by-participant) SD
values.
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tailed Simple Contrasts indicated that Detailed pro-
moted significantly higher naming rates than both
Minimal (p = .032, Cohen’s d = 0.66) and Physical
(p = .032, d = 0.66) CR; an additional t-test revealed
that there was no significant difference between
Minimal and Physical [t(30) < 0.001, p = 1.00, d <
0.01] CR. The main effect of System was also signifi-
cant [F(1,42) = 29.40, p < .001, ηp

2 = .41], with EvoFIT
composites named significantly higher than PRO-fit
composites. The interaction between CR and System
was not significant [F(2,42) = 0.20, p = .82, ηp

2 = .01].

Additional analyses
There are other methods of assessment that can be
carried out on data produced from the experiment.
First, incorrect (mistaken) naming of composites can
be analysed to give a measure of composite misiden-
tification and indication of response bias (guessing).
Second, ratings of similarity (likeness) between each
composite and its target face can be collected by
another group of participants as a supplementary
measure of composite utility. Third, information
recalled about the face from each participant who con-
structed a composite can also be assessed, hypoth-
esized to be greater under Physical and Detailed CR
(cf. Minimal). In order to maintain brevity, these
additional assessments are not reported in detail in
the current paper, but have been conducted. In brief,
across all experiments presented in the paper (i)
there was no reliable difference by CR in terms of incor-
rect names given, (ii) likeness ratings generally mir-
rored the pattern of results from correct composite
naming, and (iii) significantly greater information was
recalled overall about the target face by participant
constructors following Detailed compared to Minimal
CR (these measures are discussed in more detail in
the Discussion following Experiment 3; for Method
and Results of face recall analysis, see Appendix 1).

Discussion

Our results support Davies and Milne’s (1985) findings:
composites were more identifiable in the Detailed CR
condition compared to both Physical and Minimal CR
(Control). This was shown using two types of compo-
site system: a modern feature system, PRO-fit, and
one of the newer holistic systems, EvoFIT, with the
latter system outperforming the former. Overall, the
data suggest that detailed recall of the physical and

psychological context is advantageous for reproducing
faces from memory using two contrasting methods of
face production. Our working hypothesis is that
Detailed CR would be effective as it improved a con-
structor’s memory of the face, allowing them to
more-effectively process the face as a whole – that is,
leading to a better end result whether that is achieved
through selection of individual features (PRO-fit) or
from face arrays (EvoFIT).

Experiment 2 attempted to replicate the effect of
the Detailed CR procedure and ascertain whether par-
ticipants would be able to construct even more
effective composites using an enhanced type of inter-
view. In Experiment 1, prior to face construction, wit-
nesses were interviewed using a Cognitive Interview
(CI) to help them recall the appearance of the target
face. An enhancement of this interview, termed the
Holistic-Cognitive Interview (H-CI), involves focus on
the personality or character of the face (e.g., Frowd
et al., 2008; Frowd, Nelson, et al., 2012). Specifically,
after face recall, witnesses are asked to reflect silently
on the personality of the face for 60 sec and then
make seven personality judgements (e.g., intelligence,
friendliness, kindness) on a three-point Likert scale. The
procedure is believed to improve a constructor’s face
recognition by encouraging holistic processing of the
face. The resulting composite is more identifiable
than that produced following the more standard face
recall CI (see Frowd et al., 2015 for a meta-analysis).

Therefore, Experiment 2 involved three factors: CR
(Minimal CR, Detailed CR), method of witness inter-
view (CI, H-CI) and system (EvoFIT, PRO-fit). If Detailed
CR promotes a better memory of the face, then using
H-CI should improve composite effectiveness even
further. Based on the Experiment 1 composite
naming data, Physical CR was not considered any
further since there was no evidence that it helped par-
ticipants to construct a more identifiable composite;
we consider potential explanations for this (null)
effect in the General Discussion.

EXPERIMENT 2: Combining Context
Reinstatement and Holistic-Cognitive
Interview

Stage 1: Composite construction

Design
A 2 (System: EvoFIT; PRO-fit) × 2 (CR: Minimal,
Detailed) × 2 (Interview: CI, H-CI) between-
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participants design was used. Thus, nominally 24 h
after encoding an unfamiliar target face in an unfami-
liar environment (café), participants underwent
Minimal or Detailed CR, described the face using CI
or H-CI and constructed a single composite using
EvoFIT or PRO-fit.

There was also a change in the procedure used
with EvoFIT. Recent findings reveal that composites
are produced more identifiably if constructors are
requested to select a match for the upper half rather
than for the overall match of the presented internal
features arrays when evolving the face (Fodarella
et al., 2017). This enhanced procedure tends to
produce composites with a more accurate upper
facial region, an area known to be important to recog-
nition of both facial photographs (Goldstein & Mack-
enberg, 1966; Pellicano et al., 2006) and facial
composites (Laughery et al., 1986). This instruction is
now used regularly with witnesses and victims of
crime (Frowd et al., 2019), and including it here
allows results to reflect current forensic practice.

Participants
Sixty-four (26 males, 38 females; Mage = 29.1, SDage =
8.6 years) UCLan staff and students took part volunta-
rily. As in Experiment 1, participants were recruited on
the basis of being unfamiliar with the target identities.

Materials
To have greater confidence in the generalisability of
the CR advantage, target faces were drawn from a
different pool of identities: current football players
who play at international level in the UK. Recruitment
of participants followed the same criteria as before
(i.e., participants were recruited to be unfamiliar
with targets for the face construction stage, but fam-
iliar for the naming stage). Target faces were eight
photographs (Ross Barkley, Gary Cahill, Michael
Carrick, Joe Hart, Harry Kane, Adam Lallana, James
Milner and Jack Wilshere) sourced from the Internet
and of the same standard as Experiment 1, printed
in colour (8 × 10 cm).

Procedure
Each participant viewed a target face in the same café
as in Experiment 1, and met with the experimenter
the following day in a different room to construct a
composite of this face. The procedure was the same
as in Experiment 1, except for the following

differences. At the start of the second session, as Phys-
ical CR was no longer used, participants engaged in
either Minimal CR or a Detailed CR. After this CR
manipulation, participants were interviewed using
either (i) the CI, in which participants were asked to
mentally visualize and then freely recall the target
face in as much detail as possible, or (ii) the H-CI, as
(i) but then were asked to reflect silently on the per-
sonality of the face for 60 sec and make seven person-
ality attributions, rating each on a three-point Likert
scale. After the interview, participants created a
single composite using either PRO-fit, as described
in Experiment 1, or EvoFIT. The EvoFIT procedure
differed from that used in Experiment 1, in so far as
participants were instructed to select best matches
in the presented arrays for the upper facial region;
after evolving the face, participants were requested
(as before) to focus on all aspects of the face (not
just the upper region), in order to enhance the facial
appearance using the software tools.

Stage 2: Composite naming

Design, material and procedure
Composites were named by a different group of par-
ticipants using the same three-factor design as
described in Stage 1. Materials were 64 composites
and eight target photographs, printed individually
in greyscale as in Experiment 1. The procedure used
to name the composites was also the same as in
Experiment 1, except that there were now 64 compo-
sites and eight targets, and participants were ran-
domly allocated, with equal sampling, to the eight
cells of the design.

Participants
Eighty (77 males, 3 females; Mage = 40.6, SDage = 14.5
years) participants took part on a voluntary basis.
They were recruited opportunistically from Manche-
ster Football Museum on the basis of being familiar
with the target identities.

Results

Composite naming
Participant responses to targets and composites were
scored for accuracy. Familiarity with the target identi-
ties was at 100%; a summary of composite naming is
shown in Table 2.

8 C. FODARELLA ET AL.



Independent Samples ANOVA revealed a signifi-
cant main effect of (i) CR [F(1,72) = 6.26, p = .015, ηp

2

= .08], indicating Detailed CR led to better-named
composites than Minimal CR, (ii) Interview [F(1,72) =
4.19, p = .044, ηp

2 = .06], with H-CI (M = 16.6, SD =
17.3) leading to better-named composites than CI
(M = 10.9, SD = 13.6), and (iii) System [F(1,72) = 40.55,
p < .001, ηp

2 = .36], as EvoFIT composites were named
more accurately than PRO-fit composites. The inter-
action between CR and System was also significant
[F(1,72) = 4.19, p = .044, ηp

2 = .06], as Detailed CR sig-
nificantly increased naming (cf. Minimal CR) for
EvoFIT [t(38) = 2.43, p = .020, d = 0.66] but not for
PRO-fit (p = .57, d = 0.33). All other interactions were
non-significant (F < 1.30, p > .25).

Discussion

Experiment 2 revealed an overall benefit for the
Detailed CR manipulation improving correct naming
of composites for both types of system. Also, compo-
sites produced via the H-CI interview procedure were
overall significantly better named than those following
the CI technique. Finally, EvoFIT composites were
named significantly better than PRO-fit composites.

In Experiment 3, we were interested inmanipulating
participants’ attention to the environment in attempt
to explore whether the contextual effect observed
thus far would be stronger if participants are specifi-
cally asked to encode the environment. Therefore,
attention of half the face constructors was explicitly
directed to the environment during encoding. The
approach is in line with past research indicating that
an MCR benefit is more likely to occur when exper-
imental instructions emphasize a so-called interactive
encoding between study items (in this case, the
target face) and the environmental context (see

Hanczakowski et al., 2014; Hockley, 2008). Interactive
encoding between items and context would ensure a
stronger association between the two, which would
presumably in turn ensure that they act as retrieval
cues for one another during recall. While we are not
directly manipulating the face to interact with the
environment, the aforementioned evidence implies
that increased attention to the environment should
promote stronger context effects.

An attempt was also made in this experiment to
facilitate the potential benefit of the environment
on face construction (for one of the groups of partici-
pants) in another way. The approach was based on
the theory that memory for information can be facili-
tated by cued recall. As well as MCR, the extensive
recall technique is an effective interviewing mnemo-
nic of the Cognitive Interview, used to facilitate eye-
witness recall (Fisher & Geiselman, 1992). Put simply,
memory recall should be greater when multiple
retrieval attempts are made rather than stopping
after an initial memory search (Fisher & Geiselman,
1992). In Experiment 3, therefore, once participants
had provided free recall of the environmental and
internal context, they were asked to try to remember
further information; specifically, participants were
prompted (or “cued”) by open-ended questions
based on the information they had recalled. For
example, having mentioned the presence of chairs
and tables in the room, participants would then be
asked if they could recall further information about
these items. It was hypothesized that this “cued” tech-
nique would lead to greater recall of the environment,
which in turn should facilitate memory of the face as
well as production of a composite.

The PRO-fit feature system was not used in this or
in the following experiments, principally due to low
naming rates produced from its composites and the
ensuing difficulty of then making sensible con-
clusions. The following experiments therefore
focussed on the EvoFIT system.

EXPERIMENT 3: Increasing the focus of
attention on the environmental context

Stage 1: Composite construction

Design
The design was between-participants: 2 (Context
Attention: Incidental, Intentional) × 3 (CR: Minimal,

Table 2. Percentage of EvoFIT and PRO-fit composites correctly
named by Context Reinstatement, System and Interview.

Context Reinstatement*

Minimal Detailed

System† CI H-CI‡ CI H-CI‡ Mean

EvoFIT 10.0
(9.9)

22.5
(17.5)

26.3
(16.1)

31.3
(18.9)

22.5
(17.3)

PRO-fit 2.5
(5.3)

6.3
(6.6)

5.0
(6.5)

6.3
(8.8)

5.0
(6.8)

Mean 10.3
(12.9)

17.2
(17.6)

13.8
(15.7)

Note: † Significant main effect of System, p < .01; * Significant main effect of
CR, p < .02; ‡ Significant main effect of Interview, p < .05; Significant CR ×
System interaction, p < .05. In parentheses are (by-participant) SD values.
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Detailed, Extensive). In the Intentional condition, par-
ticipants’ attention was directed to the environment
by asking them to inspect the environment closely
prior to viewing the target face; participants in the
Incidental condition did not receive these instruc-
tions, with encoding of the environment carried out
in the same (incidental) way as before. Prior to com-
posite construction, CR was manipulated on three
levels: (i) Minimal CR, (ii) Detailed CR, and (iii) Exten-
sive CR as (ii) with participants then invited to try to
remember further information as part of a cued-
recall format.

Participants
Sixty (20 males, 40 females; Mage = 30.4 years, SDage =
9.4 years) UCLan staff and students volunteered or
received course credits in return. They were recruited
opportunistically on the basis of being unfamiliar with
the target faces.

Materials
Ten photographs of characters from the TV soap East-
Enders were target images (Ian Beale, Jane Beale, Jack
Branning, Lauren Branning, Max Branning, Stacey
Branning, Shirley Carter, Martin Fowler, Billy Mitchell
and Jean Slater). They were of the same standard as
in the previous experiments and were printed
likewise.

Procedure
The construction procedure was the same as the two
previous experiments except for the following differ-
ences. Prior to face encoding, participants were either
asked to pay close attention to the café environment
in which the face was to be subsequently shown
(intentional encoding of context), or did not receive
such an instruction (incidental encoding). If partici-
pants assigned to the former condition did not
seem to study the room (which occurred about a
third of the time, N = 11 / 30), the experimenter
gave a prompt: “I will give you a little more time to
look at the environment”. The following day, partici-
pants were interviewed in one of three conditions
prior to constructing the face via EvoFIT (incl. the
instruction to select for the upper facial half in face
arrays). Minimal and Detailed CR conditions were
administered as before. Extensive CR followed the
Detailed CR procedure, after which participants
were asked questions about objects recalled in the

environment. For instance, “You remembered tables
and chairs. Can you say anything more about
these?”. The researcher prompted for further infor-
mation in the order in which objects had been initially
recalled.

Stage 2: Composite naming

Design, materials and procedure
The design was the same as in Stage 1. Materials were
60 composites and 10 target photographs, printed as
before. The naming procedure was the same as in
Experiments 1 and 2.

Participants
Sixty (15 males, 45 females; Mage = 41.6, SDage = 12.7
years) staff and student volunteers were recruited
opportunistically on the UCLan campus. Participants
were recruited on the basis of being familiar with
the target identities.

Results

Composite naming
Composites and targets were scored in the same way
as in Experiments 1 and 2. Familiarity with the target
identities was once again high, at 98.8%; mean com-
posite naming is shown in Table 3.

Independent Samples ANOVA revealed a non-
significant main effect of CR [F(2,54) = 3.09, p = .05,
ηp
2 = .10], but a significant main effect of Attention [F

(1,54) = 11.91, p = .001, ηp
2 = .18], with composites

named significantly better when attention was
directed to the environment (cf. Incidental). These
two factors also interacted with each other [F(2,54)
= 3.34, p = .043, ηp

2 = .11]. When attention was Inciden-
tal, there were no significant differences between CR
conditions (p > .89). However, when attention was

Table 3. Percentage of EvoFIT composites correctly named by
Context Reinstatement and Attention

Context Reinstatement

Attention* Minimal Detailed Extensive Mean

Incidental 23.0
(15.0)

23.0
(18.3)

22.0
(19.9)

22.7
(17.2)

Intentional 22.0
(14.8)

49.0
(22.8)

50.0
(25.8)

40.3
(24.7)

Mean 22.5
(14.5)

36.0
(24.1)

36.0
(26.6)

31.5
(22.9)

Note: * Significant main effect of Attention, p < .01; Significant Attention ×
CR interaction, p < .05. In parentheses are (by-participant) SD values.
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Intentional, composites were named significantly
better if constructed following Detailed [p = .006,
d = 1.40] and Extensive [p = .008, d = 1.33] compared
to Minimal CR; there was no significant difference
between Detailed and Extensive CR [t(18) = 0.09,
p = .93, d = 0.05]. Also, Intentional was significantly
better than Incidental, for Detailed [p = .012, d =
1.26] and Extensive CR [p = .014, d = 1.21], but there
was no reliable difference between the two Minimal
CR conditions [t(18) = 0.15, p = .88, d = 0.07].

Discussion

When participants’ attention was directed to the
environment, composite naming increased signifi-
cantly compared to incidental encoding. However,
this effect was driven by higher naming of composites
created under Detailed and Extensive CR. Conse-
quently, the advantage of Detailed CR (cf. Minimal
CR) emerged when the environment had been
encoded intentionally. When attention to the environ-
ment was incidental, Detailed and Extensive CR were
not effective in increasing composite naming. Overall,
these results imply that, in two out of three exper-
iments, participants had encoded the environment
to some extent despite not having been specifically
asked to do so, and this influence positively affected
ensuing likenesses. Participants in Experiment 3,
however, were not benefitting from context cues
when their attention was not directed to the environ-
ment. This seems to insinuate that incidental encod-
ing can lead to inconsistent findings regarding the
effectiveness of Detailed CR as a result from insuffi-
cient environmental encoding.

Results further revealed that Minimal CR did not
differ reliably between incidental and intentional
attention. This finding would appear to be sensible
since Minimal CR following intentional encoding did
not then make active use of the environment. This
implies that trying to remember the environment at
the point of encoding is not sufficient in itself to
later provide access to the target memory: what is
necessary is to actively visualize and recall the
environment. A final noteworthy result relates to
Extensive CR. It was predicted that this condition
would promote more effective composites than
Detailed CR. This was not the case in either incidental
or intentional encoding. Thus, attempts to recall more
information about the environment, even if there

should have been more information available to
recall (esp. following intentional encoding), does not
seem to have influenced the ensuing composites.
The implications of these findings are discussed in
greater depth in the General Discussion.

We argued earlier that an absent or weak advan-
tage for Detailed CR might stem from insufficient
encoding of the encoding environment. In the next
experiment, participants again encoded the environ-
ment incidentally (as was the design of Experiments
1 and 2, and for components of Experiment 3) but
this time we attempted to improve memory for the
environment more-naturally. Previously, participants
followed the experimenter into the room in which
the target face had been seen. However, this pro-
cedure may not promote good encoding of the
environment: participants generally engaged in infor-
mal conversation with the researcher and may have
followed “blindly” to the table where face encoding
was carried out. Thus, they may have paid little atten-
tion to the environment, preoccupied in conversation
and the subsequent testing task. This suggestion
would seem to be in line with the theory of environ-
mental suppression (Glenberg, 1997), whereby par-
ticipants were focussed on the conceptual
processing of face encoding, leading to poor encod-
ing of the environment.

Therefore, participants in Experiment 5 were
invited to enter the room in front of the researcher
(who waited outside of the room until seated) and
to navigate to a specific table as requested. In doing
so, it was hypothesized that participants should natu-
rally take in details of the relevant context in order to
navigate the room, without engaging in conversa-
tions during this process. This should also more-
closely reflect how eyewitnesses encode an environ-
ment in the real world (as opposed to the intentional
encoding we used in the previous experiment).

We were also interested in assessing a simpler
version of the memory enhancement technique,
one that does not require participants to recall their
emotional state at the time of encoding. Crimes for
which composites are usually constructed involve
considerable stress for an observer (esp. in cases of
assault). Recalling such evocative information may
be traumatic, potentially leading to anxiety and the
subsequent effect of inhibiting composite construc-
tion (Davies, 2009); conversely, attempts to reduce
anxiety also seem to promote more-identifiable
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composites (Martin et al., 2017). We reasoned that
recall of the environment on its own should be
sufficient to facilitate face construction (i.e., without
the need for recall of psychological/emotional states).

We also thought it could be beneficial to law enfor-
cement to assess the effectiveness of CR for a novel
method of face construction. Recent technological
advances have enabled witnesses to construct a com-
posite themselves in their own time (e.g., Martin et al.,
2018). This development allows composites to be
used in investigations of less serious crime (e.g.,
minor theft, vandalism and anti-social behaviour),
cases where police practitioners may not have the
time (e.g., Alison et al., 2013) to interview witnesses
to create a composite. As such, the production team
behind EvoFIT created a “self-administered” version
(www.EvoFIT.co.uk). This novel approach was
designed to be functionally equivalent to the “face-
to-face” method used by police practitioners (as fol-
lowed in the current experiments), with witnesses
taken through the same procedure by following
written instructions on-screen in their own home.

In light of this development, the following exper-
iment assessed whether the advantage of Detailed
CR would be apparent for participants who con-
structed the face in the normal manner via face-to-
face interview, or by themselves. The experiment
recruited residents from a small town in the UK (cf.
university staff and students) to extend findings to
other participant pools, with target encoding taking
place in a small office (unfamiliar to participants)
and face construction (for both face-to-face and self-
administered) elsewhere in a relaxed home
environment.

EXPERIMENT 4: Facilitating more-naturalistic
encoding of the environment

Stage 1: Composite construction

Design
The design was between-subjects with two exper-
imental factors: 2 (CR: Minimal, Detailed) × 2 (Face
construction: Face-to-face, Self-administered). It was
the same as the previous experiments by CR
(Minimal vs. Detailed), except that Detailed CR did
not involve recall of the participant’s emotional
state at encoding, and half of the composites were
constructed using a self-administered procedure

(with the other half produced with the assistance of
the experimenter, as before). The other change
relates to the room used for target encoding. It was
a small office, previously unseen by the recruited par-
ticipants, with potentially useful recall cues: compu-
ter, chair, desk, bookcase, stationery, etc. To
facilitate encoding of the environment, participants
were invited to enter the room in front of the exper-
imenter and navigate to where they were instructed
to sit.

Participants
Thirty-two (10 males, 22 females; Mage = 24.0 years,
SDage = 7.8 years) local residents of a small town in
the UK (Whitchurch, Shropshire) volunteered. They
were recruited opportunistically, on the basis that
they were not familiar with the target faces.

Materials
Eight photographs of current EastEnders characters
were target images (Ian Beale, Jack Branning, Lauren
Branning, Max Branning, Stacey Branning, Shirley
Carter, Billy Mitchell and Jean Slater), sourced and
printed as before to the same standard.

Procedure
Face construction was the same as Experiments 1–3,
except for the following differences. As before, partici-
pants were randomly assigned to CR (Minimal,
Detailed), and now to Face construction (Face-to-
face, Self-administered). Face-to-face construction
proceeded as described previously. Those assigned
to self-administered construction wrote down on a
piece of plain paper what they could remember of
the environmental context and then, on the reverse
side, provided a free-recall description of the pre-
viously seen face. When complete, participants fol-
lowed the on-screen instructions on a laptop
computer as described above to construct an EvoFIT
composite.

Stage 2: Composite naming

Design, materials and procedure
The two-factor design was the same as in Stage
1. Thirty-two composites and eight target photo-
graphs were printed in greyscale (8 × 10 cm). Except
for variation in the two experimental factors (CR and
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Face construction), the naming procedure was the
same as that described previously.

Participants
Thirty-two (13 males, 19 females; Mage = 20.0, SDage =
1.5 years) students were recruited opportunistically
on the UCLan campus. Participants took part on a
voluntary basis or in return for course credits, and
were recruited to be familiar with the target identities.

Results

Responses to composites and target photographs
were scored for accuracy. All participants correctly
named all eight target photographs, except for one
participant who named seven, and consequently fam-
iliarity with the target set was high, at 99.7%. Table 4
provides a summary of composite naming, again
suggesting benefit for the Detailed CR procedure.

Independent Samples ANOVA revealed a signifi-
cant main effect of CR [F(1,28) = 10.54, p = .003, ηp

2

= .27], with composites named higher when con-
structed following Detailed than Minimal CR (d =
0.92). Face construction was also significant [F(1,28)
= 20.00, p < .001, ηp

2 = .42], with composites con-
structed face-to-face named higher than when self-
administered (d = 1.37). The interaction between CR
and Face construction was not reliable [F(1,28) =
1.48, p = .23, ηp

2 = .05].

Discussion

Experiment 4 revealed that Detailed CR was still
effective (cf. Minimal CR) when participants were
asked to recall only the environmental context (i.e.,
they omitted recall of their psychological state at
encoding), thus indicating a persistent advantage of
Detailed CR with recall of physical environmental

cues only. Although overall results indicate that self-
administered composites were less identifiable than
those produced face-to-face with the interviewer
(experimenter), the positive effect of Detailed CR
was consistent for both methods of face production.
Thus, our effort to ensure (as far as possible) that par-
ticipants encoded the environment sufficiently seems
to have been successful.

We were also interested in identifying the likely
engendering mechanism which drives the effective-
ness of Detailed CR, to thereby better-understand its
theoretical underpinning. Davies and Milne (1985)
noted that there appear to be two main mechanisms
by which face construction could be rendered more
effective using reinstatement techniques. One mech-
anism could be that CR increases witnesses’ face rec-
ognition, leading to more accurate selection of
individual facial features or, in the case of a holistic
system, whole-face regions. The other mechanism,
which does not preclude the former, could be that
CR promotes a better memory of the face. This expla-
nation can be evidenced by an increase in witness
recall of the face and may allow witnesses to construct
composites with more accurate detail – for example,
to create faces with more accurate feature shapes.
Davies and Milne (1985) note that the effect of both
processes in their work may have been hampered
by task difficulty and low experimental power. There-
fore, we attempted to overcome these issues by com-
bining face recall over a number of studies using
meta-analysis. To maintain brevity of the paper this
analysis is not included here but can be found in
Appendix 1.

In brief, participants’ free face recall elicited prior to
composite construction was coded and analysed
using a Microsoft Excel template provided by
Neyeloff et al. (2012). Results showed that in those
cases when Detailed CR was successful in increasing
composite identifiability (cf. Minimal CR) an overall
effect was found for face recall, thereby providing evi-
dence for the idea that the CR effect is driven by an
increase in memory recall of the target face.

Thus, detailed recall of the environment allows
constructors to achieve a better memory of a target
face, the knock-on effect of which is for them to
achieve a more accurate composite. However, an
alternative (and not necessarily mutually-exclusive)
explanation is that Detailed CR facilitates face recog-
nition, such as observed when context is reinstated

Table 4. Percentage of EvoFIT composites correctly named by
Context Reinstatement and by Face Construction

Context Reinstatement†

Face Construction* Minimal Detailed Mean

Face-to-face 54.7
(9.3)

71.9
(12.9)

63.3
(14.0)

Self-administered 42.2
(9.3)

50.0
(11.6)

46.1
(10.9)

Mean 48.4
(11.1)

60.9
(16.4)

54.7
(15.1)

Note: † Significant main effect of CR, p < .005; * Significant main effect of
Face Construction, p < .001. In parentheses are (by-participant) SD values.
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using cues associated with the target (e.g., Shapiro &
Penrod, 1986). A simple test of this theory would be to
reverse the order of interviewing mnemonics: with
free recall of the face carried out first followed by
Detailed CR. If Detailed CR improves face recognition,
then correct naming of composites would be
expected to increase (cf. Minimal CR); yet, if the mech-
anism is mediated mainly by improvement of face
recall, then no such benefit should be observed. We
investigated this proposal in the following exper-
iment using the same design as Experiment 4 but
with the order of these two mnemonics reversed.

EXPERIMENT 5: Timing of detailed recall of
the environmental context

Stage 1: Composite construction

Design
The design was between-subjects with two exper-
imental factors: 2 (CR: Minimal, Detailed) × 2 (Face
construction: Face-to-face, Self-administered). For
Detailed CR, participants freely recalled the target
face first and then the environmental context; for
other participants, only free recall of the face was
requested. As Experiment 4, participants entered the
unfamiliar room used for encoding prior to the exper-
imenter, to provide suitable opportunity for encoding
of context; also, for Detailed CR, participants again
recalled the physical, environmental (but not psycho-
logical) context.

Participants
Thirty-two (14 males, 18 females; Mage = 24.9 years,
SDage = 9.5 years) students volunteered or took part
in return for course credits. Participants were
recruited on the basis that they were unfamiliar
with the target faces.

Materials
Targets were eight photographs of characters from the
ITV Coronation Street soap (Peter Barlow, Carla Connor,
Tyrone Dobbs, Tracey McDonald, David Platt, Kirk
Sutherland, Leanne Tilsley and Sally Webster). Photo-
graphs were of the same standard as in the previous
experiments and were printed likewise.

Procedure
Face construction was the same as in Experiment 4,
except for the following differences. To keep the con-
struction procedure closely aligned with the first
three experiments, participants (randomly) assigned
to self-administered construction were asked to verb-
ally describe the target face as well as the environ-
mental context, with the experimenter writing down
recall (cf., Experiment 4, with participants writing
down this information). The encoding environment
was a Multi-Faith Centre on the UCLan (Preston)
campus, for approximately half of the participants,
and a café in a local town; both rooms were rich in
environmental cues and unfamiliar to participants.
Face construction requested all participants to
“think back” to when the face had been seen the pre-
vious day. For Detailed CR, the order of instructions
was reversed: here, free recall of face was requested
first followed by free recall of environment; Minimal
CR, as before, only involved free recall of the face.

Stage 2: Composite naming

Design, materials and procedure
The two factorial design was the same as Stage 1, and
materials were 32 composites and eight target photo-
graphs, printed as before. The procedure was also the
same as before, composite naming and then target
naming, but was extended in one way. It was antici-
pated that if the benefit of Detailed CR was driven
in part by improvement in face recall, the observed
effect would be weaker. As such, statistical power
was increased by asking participants to name their
assigned set of composites for a second time, after
having seen the target photographs; this is another
commonly used procedure in composite research
(e.g., Frowd et al., 2007). For this second presentation
of composites, which we refer to as “cued” naming (cf.
“spontaneous” naming, first presentation), images
were presented again in the same (random) order.

Participants
Thirty-six (14 males and 22 females; Mage = 28.1 years,
SDage = 13.3 years) participants were recruited via
opportunity sampling on the UCLan campus on the
basis of being familiar with the targets.
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Results

All participants correctly named all eight target
photographs, and so familiarity with the target set
was at 100%. Descriptive statistics (Table 5) revealed
that, for the initial Spontaneous naming task, correct
naming scores reduced slightly under Detailed (cf.
Minimal) CR for face-to-face construction, but the
reverse trend was observed for self-administered con-
struction. There was a similar outcome by CR, albeit
with a higher level of naming, for Cued naming.

MANOVA, incorporating both Spontaneous and
Cued naming, revealed a significant main effect of
Face construction [F(2, 31) = 7.88, p = .002, ηp

2 = .34],
as composites were correctly named higher using
face-to-face (M = 66.3%, SD = 12.0) than self-adminis-
tered construction (M = 51.4%, SD = 19.4); here,
Pillai’s Trace is reported, based on Levene’s Test of
Equality of Error Variances (p < .05). There was no sig-
nificant effect of either CR [F(2, 31) = 0.61, p = .55, ηp

2

= .04] or the interaction between CR and Face con-
struction [F(2, 31) = 0.39, p = .68, ηp

2 = .02].

Discussion

Experiment 5 revealed that Detailed CR was not
effective at increasing correct naming of composites
when used after participants had described the
target face, and that this null effect emerged irrespec-
tive of whether the face was constructed using the
conventional face-to-face procedure, or when self-
administered. The result suggests that correct compo-
site naming improves for Detailed (cf. Minimal) CR due
to increases in face recall rather than face recognition.

Mirroring Experiment 4, it was also found that compo-
sites were constructed more effectively when partici-
pants worked with the experimenter than alone.

General discussion

The current work involved five experiments that
examined environmental context techniques as
retrieval cues to potentially improve a person’s
ability to create a facial composite from memory.
Asking constructors to recall both the visual environ-
ment and their psychological context where a target
face had been seen was successful in increasing the
effectiveness of facial composites produced from a
typical holistic system (EvoFIT) and a typical feature
system (PRO-fit). When omitting recall of psychologi-
cal context (Experiment 4), CR techniques remained
effective. Environmental context, however, only
seemed to be valuable in aiding memory if partici-
pants (“witnesses”) paid sufficient attention to it at
encoding (Experiment 3). Whilst CR procedures were
effective in combination with a further interviewing
technique, H-CI (Experiment 2), this was not the
case for an extensive recall technique, one where
additional retrieval of the environment using cued-
recall questions was encouraged (Experiment 3).

The first two experiments involved a holistic
system (EvoFIT) and a feature system (PRO-fit). The
main reason for including both types of system was
to investigate whether CR interviewing techniques
could be successful for both, rather than comparing
the systems per se. Other research has focussed on
the effectiveness of systems (e.g., see Frowd et al.,
2015 for meta-analysis), and here we find the same
overall outcome, that a holistic system is more
effective than a feature system.

To our knowledge, limited research (Davies &
Milne, 1985; Ness & Bruce, 2006) has applied CR tech-
niques for the purpose of enhancing composites, and
our results mirror, as well as extend, previous findings.
In line with the Encoding Specificity theory (Tulving &
Thomson, 1973), as participants in Detailed CR were
first involved in recalling the environmental and
internal context, it seems as though this information
acted as associative retrieval cues, facilitating access
to facial memory, thereby facilitating construction of
the target face. More-specifically, the underlying
mechanism for the effectiveness of Detailed CR
seems to be an increase in memory recall of facial

Table 5. Percentage of EvoFITs correctly named by Context
Reinstatement, Face Construction and Method of composite
naming.

Context Reinstatement

Minimal Detailed

Spontaneous Naming
Face Construction*
Face-to-face 43.1

(14.1)
37.5
(8.8)

Self-administered 26.4
(9.8)

33.3
(24.2)

Cued Naming
Face Construction*
Face-to-face 94.4

(11.0)
90.3
(13.7)

Self-administered 72.2
(16.3)

66.7
(25.8)

Note: * Significant main effect of Face Construction, p < .005. In parentheses
are (by-participant) SD values.
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features of the target rather than improved face rec-
ognition (Experiment 5; meta-analyses of the face
recall data, Appendix 1).

Physical CR did not have a facilitative effect. The
interviewing procedure prior to composite construc-
tion did not differ between Minimal and Physical con-
ditions – that is, participants only actively recalled the
target face, but did not engage in intensive memory
recall of the environment (cf. Detailed CR). Therefore,
the environmental context as a physical retrieval cue
in itself does not appear to be strong enough to facili-
tate memory. Similarly, Davies and Milne’s (1985)
results also indicate that Physical CR was not as
effective as Mental (Detailed) CR.3 Since Physical CR
would pose practical and ethical problems for poli-
cing – even though there are potential ways to over-
come this issue (see Ness & Bruce, 2006) –we propose
that Detailed CR is a more convenient procedure to
implement, and may be less traumatic for victims
(i.e., as there would not be the need to return to the
scene of crime).

The effectiveness of Detailed CR, however, is
dependent upon the extent of the visual encoding
of the environment; in other words, it is only
effective in increasing composite naming when par-
ticipants paid sufficient attention to the environment
(Experiment 3). As the environment in the laboratory
is perhaps more “disconnected” from the target face
than it would be in real life, one would theorize that
the issue regarding lack of attention to the environ-
ment would not occur for real eyewitnesses. Also,
efforts to ensure a more natural encoding of the
environment (in Experiment 4) showed that partici-
pants had, without prompting, encoded the environ-
ment to a greater extent, a situation that is closer to
real life. In a real-life crime, it is thought that a
witness or victim is unlikely to intentionally encode
the environment around them, and it is encouraging
to observe that incidental encoding has subsequent
benefit to face construction. Perhaps more impor-
tantly, even when Detailed CR was not effective, it
did not reliably reduce correct naming of composites,
nor alter incorrect naming, and hence there is no
apparent disadvantage in using this technique in
the real world.

Results from Experiment 4 also indicated that con-
structor’s psychological state does not need to be
recalled (cf. Experiments 1–3) for Detailed CR to be
efficacious: recall of the visual environment alone

was sufficient to facilitate face-to-face and self-admi-
nistered EvoFIT face construction. This has important
practical implications since witnesses and victims
(esp. of serious crimes such as assault) are likely to
find it uncomfortable to recall their psychological
state, which in turn is likely to inhibit face construc-
tion (Davies, 2009). It is unclear as to why recall of
the internal state is not necessary to facilitate access
to the memory of the face. In the current work, partici-
pants generally spent more time recalling the exterior
environmental rather than their internal context, and
so this may be indicative that the environment is
more helpful in aiding memory access. It may also
be the case that, although participants were not
asked to verbalize their internal context at the time
of face encoding, the act of recalling the environment
may have automatically triggered memory of mood
and feelings at the time, as would be implied with
the Encoding Specificity principle (Tulving &
Thomson, 1973). We acknowledge that we have not
considered the effect of recalling the constructor’s
psychological state alone, and it would seem sensible
from a theoretical perspective to investigate this
possibility in future work (although based on the
above result from Detailed CR, it is unlikely that
recall of internal state would be effective).

Detailed CR can also be effective in conjunction
with H-CI (Experiment 2), leading to the best-named
composites compared to other conditions. Both of
these procedures may be effective in combination
by guiding witness attention to different aspects of
the face: the H-CI shifts focus towards the central
part of the face, whilst Detailed CR provides better
memory for facial features. If memory is improved
for both the whole face and individual features,
then it would seem reasonable that the two tech-
niques combined could improve face construction.
It is now established that shifting a witness’s focus
of attention to the central part of the face aids com-
posite construction (e.g., Frowd et al., 2008). On the
other hand, improved memory for facial features is
likely to aid discrimination between features – such
as, eyes and brows. As the region around the eyes
plays a central role for familiar face recognition
(O’Donnell & Bruce, 2001), relevant here to composite
naming, it seems plausible that better memory for
this area should assist in constructing a better like-
ness, which in turn would increase subsequent
identification (Ellis et al., 1980).
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In Experiment 3, Detailed CR was considered along
with another interviewing mnemonic to potentially
facilitate memory further, extensive retrieval (Fisher
& Geiselman, 1992), in this case extensive recall of
the environment. Rather than stopping after one,
initial memory search, it is thought that multiple
retrieval attempts elicit greater overall recall. Our
data, however, suggest that further recall was no
more effective for improving composite effectiveness
compared to Detailed CR, and it is not entirely clear as
to why. Constructors in this condition each recalled
further detail when probed, showing that the tech-
nique elicited more information compared to the
initial, free recall. It is possible that this additional
information simply did not facilitate facial memory
any further, maybe because the information was
less relevant than free recall, or perhaps participants
had already visualized this information during free
recall, but did not verbalize it to the experimenter,
despite being asked to recall as much information
as possible. Our findings are somewhat in line with
results from Campos and Alonso-Quecuty (1999)
who found that four multiple retrieval attempts (“try
again”) were not as effective in increasing correct
recall as other retrieval strategies – CR, change per-
spective, recall in a different order, and other tech-
niques. Although participants in our Experiment 3
were not specifically asked to “try again” (as in
Campos & Alonso-Quecuty, 1999), our cued-based
questions may not be as effective as other retrieval
mnemonic strategies. If this is the case, one straight-
forward way to trigger new information may be to
request recall in a different spatial order, perhaps
starting from the location of last item remembered.
Future work could investigate if such a retrieval strat-
egy (combined with CR), or others such as recalling
from another person’s perspective, might facilitate
face construction further.

Conclusion

This paper is the first demonstration of an advantage
of recalling contextual cues for forensic face construc-
tion using modern composite systems in a realistic
experimental design (incl. target face unfamiliar at
encoding, nominal 24 hr delay to construction, and
naming of ensuing composites). This mnemonic of
the Cognitive Interview was also effective in combi-
nation with an H-CI, with focus on the perceived

character of the target face. These two procedures
are straightforward, take little time to administer,
and if used with eyewitnesses should increase visual
identification of offenders. In fact, forensic prac-
titioners in the UK and overseas now regularly use
Detailed CR (for recalling scene of crime but not
psychological state) with witnesses and victims
when constructing a composite with EvoFIT (Frowd
et al., 2019). On a final note, it is worth mentioning
that, given the similarity of procedures with modern
facial composite systems, it seems likely that our
results would generalize to other feature and holistic
systems such as EFIT-V (EFIT-6), ID, FACES 4.0 and
Identikit 2000.

Notes

1. Note that “Detailed CR” is equivalent to the type of ela-
borative Mental Context Reinstatement as used in
other studies of memory (but not facial composite con-
struction). Since a simple “think back” type (Minimal) CR
is already in use with face construction, we draw a dis-
tinction between Minimal and Detailed CR.

2. Please note that the term “Cognitive Interview” within
facial composite research differs from the full “Cognitive
Interview” (Fisher & Geiselman, 1992). In relation to com-
posites, the CI is a more concise version and usually only
includes mnemonics for rapport building, visualisation
and free recall of the target face (see Frowd, 2011 for
an in-depth review of the CI for facial-composite con-
struction). In the current paper, we refer to CI (and in
Experiment 2 to “Holistic-Cognitive Interview”) as used
within composite research.

3. Detailed CR is equivalent to Mental CR from Davies and
Milne’s (1985) experiment (see current paper,
Footnote1).

4. The Supplementary experiment was conducted by the
current authors. It followed the same Design and Pro-
cedure as Experiment 2, but found no significant effect
of Detailed CR. This null effect is hypothesised to be
due to participants not having suitably encoded the
environment, in line with findings from Experiment
3. It is not included in the main manuscript to maintain
brevity of the paper.
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Appendix 1

Meta-analyses of face recall

Method

Studies and procedure
Eleven comparisons between Minimal versus Detailed CR were avail-
able for meta-analyses of face recall, derived from Experiments 1–3,
and an unpublished Supplementary experiment.4 Comparisons
include only incidental encoding of the environment (i.e., cases
where attention had been directed to the café in Experiment 3 were
omitted). Cohen’s dwas used as the measure of effect size in each com-
parison along with its standard error (SE).

For the analysis of face recall, participants’ free face recall elicited
prior to composite construction were coded by assigning a value of 1
for each unit of information (UOI) recalled. For example, “small,
brown eyes” would be counted as two UOI, and “eyebrows were
far apart, low and quite straight” as three. Information regarding
details other than the face (e.g., clothing, jewellery and shoulders)
were excluded, whilst subjective information about the face, such
as “pleasant, good-looking face” (two UOI) or “quite a friendly
face” (one UOI), were included; information relating to either of
these categories was recalled by around 1 in 4 participants. Using
this scoring procedure, total face recall was calculated for each
facial composite across experimental conditions. To ensure consist-
ency, the same two experimenters coded recall. Both coders were
blind to the experimental conditions under which composites had
been constructed, and participant recall was presented in a
random order (for both experimental conditions and target identity).
After coding, scores were compared and differences resolved by dis-
cussion; this occurred only on two occasions, and thus inter-rater
reliability emerged at 100%.

Three meta-analyses were conducted in Microsoft Excel using a
template provided by Neyeloff et al. (2012). The initial analysis
included the seven comparisons in which Detailed CR reliably
increased correct naming. The second analysis included data from
Experiment 3, and the third analysis also included data from the Sup-
plementary experiment. Mainly due to low statistical power, results
of face recall are presented overall (cf. by composite system). It
was expected that this information would only increase under
Detailed CR when the meta-analysis included experiments in which
the manipulation had been successful – that is, when correct
naming had increased significantly. The effect was likely to decrease
when including additional data (i.e., in the second and third meta-
analysis).

Results
Mean (and SD) face recall for each comparison across experiments was
calculated along with Cohen’s d (Table A1). A Random-effects model
involving the six comparisons under which correct naming reliably
improved for Detailed CR (cf. Minimal) indicated a significant increase
in face recall [Q(5) = 5.52, I2 = 9.40, SE(d) = 0.14, 95%CI(d) (0.22, 0.77)],
with a medium ES (d = 0.49). Including data from Experiment 3, when
no advantage was observed by correct naming, the effect is now
medium in size (d = 0.36) and the meta-analysis was marginally signifi-
cant [Q(6) = 5.97, I2 =−0.42, SE(d) = 0.19, 95%CI(d) (−0.01, 0.73)]. When
also including data from the Supplementary experiment, ES decreases
even further (d = 0.16) and the analysis is no longer marginally signifi-
cant [Q(10) = 9.99, I2 =−0.05, SE(d) = 0.15, 95%CI(d) (−0.14, 0.46)].

Discussion
Meta-analyses revealed that only in those cases where Detailed CR was
successful in increasing composite identifiability (cf. Minimal CR) was
an overall effect found for face recall. When including “unsuccessful”
comparisons, the overall effect of face recall became weaker (incl.
data from Experiment 3) and weaker again (also incl. data from the
Supplementary experiment), thereby supporting the idea that the CR
effect, when successful, is driven by an increase in memory recall of
the target face.

Table A1. Mean (and SD) face recall and Cohen’s d by CR across
experiments.

Context Reinstatement

Study Detailed CR Minimal CR Cohen’s d

Experiment 1
EvoFIT 9.4

(2.6)
7.4
(1.8)

0.9

PRO-fit 11.3
(4.7)

11.1
(3.5)

0.0

Supplementary Experiment
EvoFIT
(CI)

9.0
(4.1)

10.5
(1.9)

−0.5

EvoFIT
(H-CI)

11.6
(4.9)

13.6
(4.9)

−0.4

PRO-fit
(CI)

11.3
(3.9)

10.5
(2.7)

0.2

PRO-fit
(H-CI)

12.9
(5.3)

13.6
(2.6)

−0.2

Experiment 2
EvoFIT
(CI)

13.4
(3.0)

11.9
(4.7)

0.4

EvoFIT
(H-CI)

12.8
(5.1)

10.8
(4.1)

0.4

PRO-fit
(CI)

12.3
(2.7)

10.9
(3.0)

0.5

PRO-fit
(H-CI)

13.3
(2.7)

10.1
(3.8)

1.0

Experiment 3
EvoFIT 9.5

(3.1)
10.7
(2.1)

−0.5
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