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Prison Sentence First Impressions

Abstract

The first impressions we form of unfamiliar others can often guide many important
decisions such as whether someone is guilty of a crime or the severity of their sentence,
even in the presence of more relevant information. While most of the current work in this
context has focused on their impact during trial proceedings and sentencing, little is known
about the potential impact of first impressions following a guilty sentence and the success
of the subsequent reintegration into society. Here, we used a data-driven approach to
address this question by first collecting unconstrained spontaneous impressions from two
groups of perceivers — one group believed that the identities they were presented with had
received a prison sentence, whereas the other received no additional semantic information
(Study 1). This then allowed us to establish the most prevalent traits people refer to when
describing their first impressions in this context and to reveal the underlying structure of
these impressions using an Exploratory Factor Analysis (Study 2). We find a substantial
negative shift in social evaluation following the knowledge of a prison sentence, both in
terms of spontaneous descriptions and specific trait ratings. However, this additional
contextual information did not affect the underlying structure of first impressions. These
findings support recent social evaluation theories arguing for a more complex interplay
between bottom-up visual and top-down semantic or contextual cues during the formation
of facial first impressions but also reveal important constraints to the impact of such cues

on the core impression formation processes.
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Introduction

First impressions are an inevitable part of our everyday social interactions. They are
formed within a few (hundred) milliseconds with no effort whatsoever (Willis & Todorov,
2006) and have consistently been shown to reflect evaluations along two fundamental
dimensions, valence (approachability) and dominance (competence), with some evidence
for a third additional attractiveness dimension (Oosterhof & Todorov, 2008; Sutherland et
al., 2013). While first impressions are unlikely to reflect real and stable personality
characteristics (Lavan, Mileva, et al., 2021; Todorov et al., 2015), they have been
consistently shown to predict important, real-world social outcomes in a range of contexts
such as politics (Sussman et al., 2013; Todorov et al. 2005), employment (Fruhen et al.,
2015; Linke et al., 2016) and economics (Duarte et al., 2012; Rule & Ambady, 2010,
2011). First impressions can also guide important forensic and judicial decisions even
when we have access to much more relevant information (Jaeger et al., 2020; Wilson &
Rule, 2015, 2016). For example, possessing facial features that are perceived to be
‘criminal’, relating to perceptions of social dominance and threat (Funk et al., 2017),
increase the chance of being selected in a police line-up and receiving a guilty verdict,
irrespective of the evidence presented (Flowe & Humphries, 2011; Funk & Todorov, 2013).
Judgements of trustworthiness are also extremely important, with evidence showing that
untrustworthy-looking defendants are pronounced guilty with less evidence, higher
confidence rates and are also more likely to receive a death penalty sentence compared to
defendants perceived as being more trustworthy (Porter et al., 2010; Wilson & Rule, 2015,
2016). Here, we explore potential top-down influences on facial first impressions and their

underlying structure within a similar forensic context.

By definition, first impressions are quick, zero-acquaintance judgements. However, we are
often presented with bits of information about a person before meeting them and this
semantic knowledge has the scope to influence our evaluations. Traditionally, theories and
models of facial first impressions have taken a more feed-forward approach. This is
reflected in the overgeneralisation processes that form the basis of face-based first
impressions (Zebrowitz & Montepare, 2008). For example, neutral faces resembling subtle
characteristics of positive affect are generally evaluated more favourably (Said et al.,
2009) and adult faces with features resembling those of infant faces are attributed related
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gualities such as being submissive, naive and less competent (Zebrowitz & Montepare,
1992). Thus, research in this domain has generally focused on identifying the bottom-up
impact of different features or patterns within the human face on social evaluation, leaving
any potential top-down effects coming from the perceiver or the context relatively

unexplored.

Outside of face-based impressions, the opposite pattern has emerged in social
psychological research, where the main focus has been on the perceiver or the interaction
between the perceiver and their target. Here, there are many accounts of implicitly or
explicitly activated affect, personality traits or stereotypes guiding social evaluation
processes (Martin et al., 1990; Newman et al., 1996; Newman & Uleman, 1990). For
example, priming the trait reckless might lead to a more negative attitude towards a
potentially dangerous behaviour (and the person displaying this behaviour) compared to
priming the trait brave (Higgins et al., 1977). Information inconsistent with an existing
stereotype can also play an inhibitory role and produce weaker relevant spontaneous trait
inferences (Wigboldus et al., 2003) and these biases do not necessarily rely on chronic
stereotypes but can even be produced with arbitrarily assigned groups (Otten &
Moskowitz, 2000).

Similar contextual top-down influences have also been shown by making the concept of
aggression more accessible via subtle priming which is particularly relevant to the context
of the present work. In one of the first such studies, Srull and Wyer (1979) use the ‘Donald
paradigm’ where perceivers were first asked to unscramble a number of sentences, some
of which described aggressive behaviour. Then, in a seemingly unrelated study, they were
presented with a short description of a person named Donald that was ambiguous in terms
of aggressive behaviour. Perceivers who were primed with aggressive content sentences
then perceived Donald’s behaviour as more aggressive and hostile. This aggression
priming can further interact with group stereotypes, where even out-group members
associated with no explicit aggressiveness stereotypes can be perceived more negatively

following priming (Otten et al., 2007).

Although such spontaneous trait inferences and facial first impressions have been studied
somewhat independently of one another, it is likely that they rely on similar mechanisms.
There is already evidence that the same two-dimensional structure reported for facial

impressions can be seen in more general social cognition models of warmth and
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competence that capture our evaluation of stereotypes, events, and even objects (Fiske et
al., 2007; Wiggins, 1979; Wojciszke, 1994). It is therefore reasonable to assume that
similar top-down influences can also guide facial first impressions. In fact, there is already
some work showing that a perceiver’s level of prejudice can affect their mental
representation of the physical appearance of outgroup members. Dotsch et al. (2008), for
instance, compared classification images created by Dutch perceivers with high, moderate
and low levels of prejudice against Moroccan outgroup target identities and found that the
images of the high prejudice group were perceived as significantly more criminal and less
trustworthy than the images created by the moderate or the low groups. The perception of
facial cues can also be affected by social context and the assumed relationship between a

target and an observer in particular (Tuk et al., 2009).

Recent developments and theories in the field are beginning to acknowledge these
processes in facial impressions, with recent research (e.g., Freeman et al., 2020; Oh et al.,
2021) presenting evidence for a more complex interplay between bottom-up visual and
contextual (semantic or affective) top-down cues that guide our perception (Wildman &
Ramsey, 2021). For example, the relationship between the two underlying dimensions in
first impressions, trustworthiness and dominance, could be transformed with access to
demographic cues such as age and gender (Hehman et al., 2014; Mileva et al., 2019;
Sutherland et al., 2014). It is, therefore possible, that access to further semantic
knowledge might produce a similar re-structuring or prioritising of the underlying first
impression dimensions. So far, however, these effects have only been explored in certain
independent traits. Here, we take a more holistic approach by exploring the effect of the
interplay between bottom-up visual cues extracted from the human face and existing top-
down semantic information that guides our social judgements on the underlying structure

of facial first impressions.

To do that, we focus on a more forensically-relevant context and consider the effect of ex-
offender status awareness on facial first impressions which could then have serious
implications for offender rehabilitation and reintegration into society. While previous
studies have already established how facial first impressions might guide decision-making
within the criminal justice system, the way in which offenders are perceived outside of this
context remains unclear (Hirschfield & Piquero, 2010). Given the vast evidence for the
impact of first impressions in pre-sentencing procedures, it is likely that these same
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perceptions could affect the reintegration of offender’s post-release as well and currently,
we know very little about how the knowledge of a criminal conviction might influence the
first impressions attributed to ex-offenders. As a result, the potential impact of these
impressions on the success of their reintegration has also remained largely unexplored
(Austin & Hardyman, 2004).

Criminal conviction history is an extremely important factor within the forensic psychology
literature that has been shown to affect many different aspects of court trial proceedings
and sentencing decisions — from the probability of receiving a guilty verdict to pre-trial jury
selection (Atkin & Cramer, 2012). For example, there is evidence for higher conviction
rates when jurors are aware of previous criminal convictions (Eisenberg & Hans, 2009).
These are further amplified by weaker prosecuting evidence, juror instructions that
conviction history can serve to judge present guilt and by the degree of similarity between
any previous crimes and the present one/s (Greene & Dodge, 1995; Wissler & Saks,
1985). Such studies demonstrate that the knowledge of a conviction can lead to the
formation of damaging impressions of ex-offenders based on their criminal history, which

can negatively impact them in subsequent trials.

Some propose that this ex-offender bias could partly be minimised through the process of
juror selection. In fact, there is already a considerable amount of work that focusses on
identifying such stigmatising attitudes in juror candidates who can then be de-selected
from the jury in order to ensure a fairer and more impartial trial (e.g., Atkin & Cramer,
2012). However, it is likely that adverse ex-offender biases are not limited to the courtroom
but also permeate society with scarce (if any) opportunities to control for them. For
instance, the stigmatisation they face could reduce their chances of obtaining housing or
legitimate employment which could be further destabilising and lead to repetitive
criminogenic attitudes and behaviours (Levenson & Cotter, 2005; Pritikin, 2008; Wormith
et al., 2007).

What is more, previous criminal convictions are often disclosed. Within the UK, those
convicted of child sexual offences are put on a national database accessible to parents,
guardians, and carers of children through the child sex offender disclosure scheme (Home
Office, 2013). The police may also decide to disclose a conviction to new and existing
partners or people within the same household, if the household is shared (Nacro, 2022).
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Offenders must often disclose criminal convictions to employers and many convictions are
flagged up through Disclosure and Barring Service screenings (DBS) which thus causes
them to fail and notifies the employer (GOV.UK, 2022). This increases the likelihood of any
ex-offender biases found in jury decision-making to extend to post-release reintegration
attempts, highlighting the need to establish how criminal conviction history can influence

our behaviours and attitudes in everyday life.

The present set of studies aims to establish the extent of such biases making use of the
substantial literature on facial first impressions (see Sutherland & Young, 2022 and
Todorov et al., 2015 for reviews). Given how much we already know about the effects of
criminal conviction history in more forensic and applied contexts, it is surprising that little is
known about its effects on first impressions and, more theoretically important, on their
underlying structure. Here, we take a data-driven approach to establish how knowledge of
prior criminal convictions might change the overall underlying structure of first impressions
as well as affect some of the most prevalent first impression traits. In Study 1, we collect
spontaneous unconstrained descriptors attributed to a set of unfamiliar faces in order to
establish the most commonly used and referred to first impression traits. Critically, before
providing these descriptors, some participants received the additional information that the
images they will be presented with will show people who are currently serving time in
prison, whereas other participants did not receive any additional instructions. This allowed
us to explore any differences in the valence of first impressions driven purely by this
contextual knowledge and not by the physical properties of face images. In Study 2, we
collected ratings of the key first impression traits identified in Study 1 and used Exploratory
Factor Analysis (EFA) to identify any differences in the underlying structure of first

impressions brought about by being aware of a previous prison sentence.

Based on evidence for ex-offender stigma, we expect that criminal offending will lead to a
more negative social evaluation based both on spontaneous descriptors (Study 1) and
specific trait ratings (Study 2). Given the prominent role and outcomes of trustworthiness
and attractiveness judgements in related forensic contexts such as eyewitness testimony
and court sentencing decisions (Efran, 1984; Porter et al., 2010; Sigall & Ostrove, 1974;
Wilson & Rule, 2015), it is also expected that knowledge of criminal offending will results in
significant decreases in ratings of these two traits. As first impressions have been shown
to have a wide range of social consequences (Milazzo & Mattes, 2016; Olivola & Todorov,
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2010; Rule & Ambady, 2011; Zebrowitz & McDonald, 1991), any evidence for a negative
shift in the evaluation of (thought to be) criminal offenders might reflect the way they are
treated by society upon their reintegration in many key areas of ‘normal’ life and would
likely have an impact on the success of their rehabilitation. We report all measures,
manipulations, and exclusions in these studies. Sample size was determined before any
data analysis was conducted for Study 1, however ratings of a larger set of images were
collected for Study 2 after the data from a smaller set were analysed (see Participants
section in Study 2 for further details). Sample size was based on the number of free
descriptors used by Oosterhof & Todorov (2008) for Study 1 and Hehman et al. (2018)
who suggest that between 20-30 raters are needed in order to achieve a stable mean trait
impression rating from faces, with 95% confidence at a corridor of stability of +/- 0.50 on a
1-7 Likert scale for each trait for Study 2.

Study 1

In this study, participants were presented with a number of unfamiliar face images and
were asked to freely describe their initial spontaneous impressions of the presented
identities. Some participants were instructed that the identities they will encounter are
currently serving time in prison while other participants did not receive any additional
instructions. This allowed us to establish how this key piece of inferential information might
affect any subsequent judgements made about the person irrespective of any differences
within the physical structure of the faces. These free descriptors informed the initial step in
our data-driven approach that aimed to establish the most common words and traits

people use to describe their first impressions in everyday life.

Method

Participants

A total of 20 participants (19 female, M = 21, age range = 18-40) from the University of X
were recruited for the study. All were over the age of 18 years old and had normal or
corrected-to-normal vision. Participants received course credit for their participation.
Experimental procedures were approved by the School of Psychology Ethics Committee at

the University of X and informed consent was provided prior to participation.

Materials
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Stimuli consisted of 30 face images (15 female) created using StyleGAN2 technology?
(Karras et al. 2020). All images were resized to 400 x 400 pixels and were presented in
colour. All face images were front-facing with a neutral emotional expression and all
identities had minimal make-up and accessories (see Figure 1 for examples). All 30 faces
appeared Caucasian to minimise racial biases associated with criminality perception

(Eberhardt et al., 2004) as well as social evaluation (Zebrowitz et al., 1993).

Figure 1
Examples of the 30 StyleGAN2 Photo Stimuli Used In Studies 1 and 2.

Participants were also asked to complete an 11-item questionnaire designed to assess
their personal beliefs, attitudes, and opinions on three core aspects of prisoner
rehabilitation: personal relationships, employment, and potential future sentencing. The
guestionnaire comprised of five main questions: 1) How likely would you be to employ
someone with a criminal conviction? 2) How comfortable would you feel working alongside
someone who had a criminal conviction? 3) How willing would you be to have any kind of
relationship (i.e., friend, romantic partner, close acquaintance) with someone who held a
criminal conviction? 4) How much more likely would you be to believe someone is guilty of
a crime they were accused of if they had already been convicted of a crime in the past? 5)

How much do you believe those with a criminal conviction can be rehabilitated back into

1 Allimages were downloaded from the https://thispersondoesnotexist.com/ website.
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society? Participants were asked to respond to all questions using a 7-point scale and they

also had the opportunity to elaborate on their ratings using open text entry boxes.

Procedure

The experiment was created and hosted on the online testing platform, Qualtrics (Provo,
UT, USA). In the beginning of each experimental session, participants were randomly
assigned to one of two conditions: the prison sentence awareness condition, whereby they
were instructed that they would be presented with images of people currently serving time
in prison or the control condition, whereby they were not provided with any additional
information about the identities depicted in the face images. Critically, participants in both
conditions were presented with the exact same face images. For the free descriptor task,
each participant was sequentially presented with 30 face images and was asked to freely
describe their first impression of each person using a textbox located under the image.
Face presentation order was randomised individually for each participant. The task was
not timed and participants were encouraged to provide as many descriptors as possible.
Following the free descriptor task, all participants had an unlimited time to complete the

11-item questionnaire. The entire study took approximately 30 minutes to be completed.

Results & Discussion

Overall, participants provided 1486 spontaneous descriptors of their first impressions.
Each participant used 6.44 words on average to describe their impression of each face,
demonstrating that they were engaged in the task and were able to form rich first
impressions. Figure 2 shows the broad structure of the spontaneous descriptors, which
followed five main categories. These included demographics (13.9%), with specific
references to occupation, gender, ethnicity, age, hobbies and others (e.g., ‘university
teacher’, ‘construction worker’, ‘young man’, ‘middle class’, ‘enjoys gardening’), descriptors
of physical appearance (12.6%, e.g., ‘dark hair’, ‘green eyes’, ‘needs a haircut’), emotional
and other states (9.6%, e.g., ‘angry’, ‘moody’, ‘tired’, ‘upset’), specific references to
criminal circumstances which were exclusive to the descriptors provided by participants in
the prison sentence condition (2.8%, e.g., ‘accidentally ended up in prison’, ‘drug related
crime’, ‘good person who has taken a wrong decision’) and finally, descriptors relating to
first impression traits (60.2%) such as kind, friendly, intelligent, etc. A very limited number

of spontaneous descriptors were deemed unclassifiable (N = 14, 0.95% of descriptors).

10



Prison Sentence First Impressions

Most Common Traits Selection

A total of 78 unique first impression characteristics were identified across the two
conditions. These characteristics were then independently classified into broad categories
by two researchers using the online blackboard platform Miro (www.miro.com) with any
disagreements resolved collaboratively following independent classification. For example,
the characteristics ‘clever’, ‘smart’, ‘educated’, ‘knowledgeable’, etc. were included in a
broad category labelled ‘intelligence’. Based on the conceptual distinctiveness of the
categories and the number of references in each category, 10 traits were selected to best
represent the free descriptor dataset. These traits accounted for 76.8% of all first
impression descriptors and included: kind (161 units, 18%), friendly (121 units, 13.5%),
threatening (99 units, 11.1%), intelligent (96 units, 10.7%), trustworthy (74 units, 8.3%),
goal-driven (45 units, 5%), dominant (28 units, 3.1%), confident (22 units, 2.5%),
successful (22 units, 2.5%) and attractive (19 units, 2.1%). In addition, previous literature
has identified shyness and warmth as being important social traits regarding offender
perception (Edens, 2009; Henderson et al., 2014). Therefore, they were also included,
resulting in a final set of 12 main traits to be used in Study 2. Sampling the naturalistic and
spontaneous traits and words people use to describe their facial first impressions is
therefore not only a more objective approach, but it also more accurately approximates

how facial first impressions are formed in everyday life.

Figure 2
A Sankey Diagram Showing the Broad Categories and Sub-Categories of the
Spontaneous Descriptors Collected in Study 1. * Descriptors in This Category Were

Exclusively from Participants Assigned to the Prison Sentence Condition.

11
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Thematic Word Clouds

As a preliminary inspection of the differences in the spontaneous descriptors provided by

participants in the two conditions, a separate word cloud was created using the first
impression descriptors provided by participants instructed that they will be presented with

images of people serving time in prison and participants who did not receive any additional

12
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information about the people they were asked to describe (see Figure 3). Each word cloud

depicts high frequency descriptors with a larger font.

Figure 3
Word Clouds Depicting Spontaneous First Impressions of People Thought to be Serving
Time in Prison (Right) and People for Whom No Additional Semantic Information Was

Available (Left). Larger Font Size Represents More Frequent Descriptors.
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X &
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At first glance, the pattern revealed through the prison sentence awareness and the
control group word clouds seems surprising as the most frequent descriptor used in the
prison sentence condition was a positive one - ‘trustworthy’, whereas the most frequently
used descriptor in the control condition was negative — ‘intimidating’. This might be driven
by the fact that all images were specifically chosen to show a neutral emotional
expression, however, participants in both groups were presented with the exact same set
of images. Nevertheless, exploring the word clouds further shows that overall the prison
sentence word cloud contained more negative high frequency descriptors such as
‘intimidating’, ‘strict’, ‘unfriendly’, ‘unkind’, ‘messy’, ‘criminal’ and ‘scary’ whereas there
were overall more positive descriptors in the control word cloud including ‘kind’, “friendly’,

‘intelligent’, ‘popular’, ‘confident’, ‘happy’ and ‘approachable’.

Quantitative Content Analysis
13
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In order to substantiate our qualitative observations from the word clouds as well as to
provide a more formal analysis of the positivity of spontaneous descriptors attributed to
people believed to be serving time in prison, we carried out a quantitative content analysis
following Sutherland et al. (2014). This was a by-item analysis and a sensitivity analysis in
GPower (Erdfelder et al., 1996) indicated that with the present sample (of items, not
participants given the by-item analysis), alpha of .05 and 80% power, the minimum
detectable effect is dz = 0.583. See Supplementary Figure 1 for specific details of the
sensitivity analysis calculation.

First, all descriptors were blind coded by two judges as either conventionally positive or

negative (e.g., “intelligent”, “snobby”), if they referred to generally positive or negative
habits and dispositions (e.g., “active and sporty”, “could be quite sneaky especially with
women”) or triggered positive or negative emotions (e.g., ‘mysterious but in a scary way’).
Judge coding agreement was high (Kappa = .74, p < .05) and all disagreements were
resolved before analysis. We used a by-items analysis, where an index of overall valence
was calculated separately for each face image by dividing the number of positive words by
the number of all negative words provided by all participants, separately for those in the
prison sentence and in the control condition. This was possible since participants assigned
to both conditions were presented with the exact same face images. Similarly to
Sutherland et al. (2014), we added the constant 0.5 to all data cells to allow for division
without error (Gart & Zweifel, 1967). One of the face images received no negative
descriptors across all participants in the control condition which resulted in an exceedingly
high valence index for that particular image. Thus, it was removed from the data set as an

extreme outlier2.

The valence data were not normally distributed in both the prison sentence and the control
conditions (W (29) = .77, p < .001 for the prison sentence condition and W (29) = .84, p <
.001 for the control condition). Therefore, a Wilcoxon signed-rank test was used to
compare the spontaneous descriptor positivity in the two conditions. Faces in the prison
sentence condition (M = 1.15, SD = 1.09) received significantly fewer positive descriptors
than the same faces in the control condition (M = 3.41, SD = 2.77), (Z = 4.34, p <.001, dz
= 0.805).These results show that people thought to be serving time in prison received

2 Note that analysing the full data set, including this outlier, produced the same result (Z = 4.43, p < .001, dz
= 0.810).
14
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significantly less positive spontaneous descriptors compared to descriptors attributed to
the same face images in the absence of any additional semantic information. Moreover,
participants did not receive any additional information about the specific crimes committed
by the presented identities which has been previously found to impact offender perception
(Tan et al., 2016). This suggests that it was the knowledge of the identity’s criminality

alone, which had a detrimental effect on perceivers’ first impressions.

Consistent with the existing literature (Funk et al., 2017), many participants used
stereotypes of criminality to determine whether the faces appeared to ‘look’ criminal. This
could suggest that these stereotypes may have also impacted the way these faces were
perceived, which resulted in a significantly more negative overall evaluation. Our results,
therefore, extend this literature by demonstrating that, although faces which appear to look
‘criminal’ are subjected to harsher first impressions and treatment within the criminal
justice system (Flowe & Humphries, 2011), the knowledge of a person’s criminal
conviction could be enough to subject them to less positive first impression judgments,
irrespective of their facial features. Such findings could have serious implications for

offenders’ successful reintegration into society.

Study 2

Having identified the main categories of spontaneous descriptors people use to reveal
their first impressions, in Study 2 we continue our data-driven approach (cf Oosterhof &
Todorov, 2008) by collecting trait ratings of the identified 12 traits (attractive, trustworthy,
dominant, warm, intelligent, confident, friendly, kind, successful, shy, driven, and
threatening) using a larger image set of 100 faces. Again, participants were either
instructed that the presented identities are serving time in prison or they did not receive
any additional information. This approach allowed us to establish any specific differences
in the way people with a criminal past are perceived in terms of first impressions. More
importantly, we were able to reveal the underlying structure of first impressions based on
these most commonly used traits. There is an overall agreement within the first
impressions literature that there are two or three fundamental dimensions of social
evaluation — trustworthiness (valence or approachability), dominance and youthful-
attractiveness, the first two of which capture our evaluation of someone’s intentions to help

us or harm us and their ability to carry out these intentions (Oosterhof & Todorov, 2008;

15
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Sutherland et al., 2013). Analysing these data with a commonly used dimension-reduction
technique (e.g., PCA or EFA) will therefore reveal any differences within the underlying
first impressions structure brought about by prison sentence awareness, providing
evidence for a more complex interplay between bottom-up visual and top-down semantic
cues in social evaluation that follow the predictions of recent first impression theories
(Freeman et al., 2020).

Method

Participants

A total of 226 participants (31 male, mean age = 22, age range = 18-64) were recruited
through the University of X Psychology Participation Pool as well as through social media.
Initially, data from 79 participants (14 male, mean age = 25.9, age range = 18-64) was
used for Study 2. Each one of these participants provided ratings for 30 face images (15
male). These data were analysed with a PCA, however following a peer-review process, it
became clear that 30 images might not be sufficient for a stable and reliable PCA.
Therefore, we recruited an additional sample of participants who only provided ratings for
a new set of 70 images, making our total number of images 100. Each participant was
randomly assigned to either the prison sentence condition (total of 115 participants, 17
male) or to the control condition (total of 111 participants, 14 male). All participants were
over the age of 18 and had normal or corrected-to-normal vision. Participants provided
informed consent to procedures which were approved by the School of Psychology Ethics

Committee at the University of X.

Materials & Procedure

A total of 100 face images (50 male) were used in Study 2. These included the same 30
images used in Study 1 and an additional set of 70 images obtained in the same way and
following the same criteria. Participants were also asked to complete the same
guestionnaire as the one in Study 1. The experiment was created and hosted on Qualtrics
(Provo, UT, USA). Similarly to Study 1, participants were randomly assigned to one of two
conditions: the prison sentence awareness condition, whereby they were instructed that
they would be presented with images of people currently serving time in prison or the
control condition, whereby they were not provided with any additional semantic information
about the identities depicted in the face images. Participants in both conditions were
sequentially presented with a number of face images and asked to rate each face for the

16
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12 traits identified in Study 1 (attractive, trustworthy, dominant, warm, intelligent, confident,
friendly, kind, successful, shy, driven, and threatening) using a scale from 1 (not at all) to 5
(very). Each trait was rated in a separate block to minimise carryover effects (Rhodes,
2006). On average, each image was rated by 29 participants for each of the 12 traits. Trait
block order and image presentation order within each block were randomised individually
for each participant. The task was not timed but participants were encouraged to rely on
their initial gut feeling. Following the rating task, all participants were invited to complete
the same 11-item questionnaire administered in Study 1.

Results & Discussion

Rater Agreement

Inter-rater reliability was high in both conditions and for each first impression trait (all
Cronbach’s alphas > .793). In addition to Cronbach’s alpha, we also calculated Intraclass
Correlation Coefficients (ICCs) as a more appropriate measure of rater agreement
(Cortina, 1993; Kramer et al., 2018). Since images were rated by varying numbers of
participants for each of the 12 traits, it was not possible to calculate ICCs of the entire
dataset. Therefore, Table 1 shows average ICCs for ratings of each trait, separately for
participants assigned to the prison sentence and control conditions. Every ICC presented
in the table is an average of 10 ICC analyses, which were performed with a random
selection of participants to ensure that the same number of raters were included for every
image. For example, in the control condition, between 25-39 participants rated images for
kindness. We then sampled 10 random sets of 25 participants for each of the 100 images
and calculated the ICCs for every iteration®. A One-Way Random model was used
separately for each trait in each condition and we report the reliability of the average
rating. These analyses showed significant rater agreement for all traits in the two
conditions. Therefore, first impression ratings for each identity were averaged across all

participants, separately for each condition (prison sentence and control).

3|CCs for all iterations are available at https://osf.io/6jrx4/

17


https://osf.io/6jrx4/

Prison Sentence First Impressions

Table 1
Average ICCs for Each Trait in the Prison Sentence and the Control Conditions. Al
ps < .001.

Trait Prison Sentence ICC Control ICC
[95% Confidence Intervals] [95% Confidence Intervals]
Attractiveness .948 [.932, .962] 945 [.928, .959]
Confidence .836 [.786, .879] .836[.786, .879]
Dominance 787 [.723, .843] 798 [.736, .851]
Drive 787 [.722, .843] .831[.779, .875]
Friendliness .884 [.849, .915] .859 [.816, .896]
Intelligence .873 [.834, .906] 827 [.774, .872]
Kindness .859 [.816, .896] .904 [.875, .929]
Shyness 774 [.706, .834] .765 [.693, .827]
Success .876 [.838, .909] 911 [.884, .934]
Threat 817 [.761, .865] .834[.784, .878]
Trustworthiness .860 [.817, .897] .828 [.775, .873]
Warmth .878 [.841, .910] .884[.848, .914]

First Impression Differences

Mean trait ratings in the prison sentence and in the control condition, where participants
did not receive any additional information about the presented identities, are shown in
Figure 4. Data were analysed by-item with a 2 x 12 within subjects ANOVA (factors:
condition — prison sentence vs control and trait — attractiveness, confidence, dominance,
drive, friendliness, intelligence, kindness, shyness, success, threat, trustworthiness and
warmth). Bayes factors in favour of the alternative hypothesis (BF1o) were calculated using
the BayesFactor package in R (Morey et al., 2016) with a “default” prior, scale = 0.707.
The Superpower package in R (Lakens & Caldwell, 2021) was used to provide an estimate
of the minimum detectable effect size. More specifically, we used the plot_power function

in order to explore whether effect sizes between 0-0.3 can be detected with the study
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design (2x12 within-subjects), a sample size of 100 (which is the total number of images,
since our analysis was a by-items one), an estimated standard deviation of 0.5 and an
estimated correlation between first impression ratings of 0.8. The resulting plots are shown
in Supplementary Figure 2. The analysis revealed that we could detect effect sizes of just
over 0.3 for the main effect of condition and effect sizes in-between 0.125-0.15 for the
main effect of trait with 80% power. Most importantly, we could detect effect sizes in-
between 0.125-0.15 for the interaction between condition and trait, which was the main

result of interest.
Figure 4

Mean Impression Ratings for Each Social Trait in the Prison Sentence and Control
Conditions. Error Bars Show Within-Subjects Standard Error. " p < .05.
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Trait

A 2 x 12 within-subjects ANOVA revealed significant main effects of both condition and
trait, F (1, 99) = 12.69, p = .001, np? = .11, BF10 = 0.10 and F (11, 1089) = 44.39, p < .001,
ne? = .31, BF10 = 2.16 x 10%%6 respectively, as well as a significant interaction between
them, F (11, 1089) = 41, p <.001, np? = .29, BF10 = 4.63 x 10°. Simple main effects

showed that when identities were presented together with the semantic information that
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they have received a prison sentence, they were perceived as significantly more
threatening (F (1, 1188) = 274.81, p < .001, np? = .19, BF10 = 3.33 x 102%) and shy (F (1,
1188) = 11, p = .001, np? = .01, BF10 = 6.30). They were also perceived as significantly
less friendly (F (1, 1188) = 74.64, p < .001, np? = .06, BF10 = 5.13 x 10%Y), driven (F (1,
1188) = 31.11, p < .001, np? = .03, BF10 = 2.84 x 10%), attractive (F (1, 1188) = 19.92, p <
.001, np? = .02, BF10 = 1.55 x 10%), dominant (F (1, 1188) = 18.25, p <.001, np? = .02, BF10
= 62.91), kind (F (1, 1188) = 8.38, p = .004, np? = .01, BF10 = 3), trustworthy (F (1, 1188) =
10.86, p = .001, np? = .01, BF10 = 7.33), and confident (F (1, 1188) = 4.77, p = .029, np® <
.01, BF10 = 0.85). No significant differences were found for ratings of warmth (F (1, 1188) =
1.33, p =.248, np? < .01, BF10 = 0.29), intelligence (F (1, 1188) = 1.62, p = .203, np? < .01,
BF10 = 0.25), and success (F (1, 1188) = 0.01, p = .933, np? < .01, BF10 = 0.11). Thus, our
results provide evidence for substantial differences in social perception purely driven by
the additional contextual knowledge of a prison sentence and not any physical information

in the face.

First Impression Structure

In order to identify the underlying dimensions of face evaluation in the prison sentence and
control conditions, mean trait ratings were submitted to an Exploratory Factor Analysis
(EFA), separately for the two conditions. In addition to the high inter-rater reliability,
Bartlett’s test of sphericity indicated that the correlations between the different traits were
large enough to make EFA an appropriate approach (x? (66) = 1398.80, p < .001 for
ratings in the prison sentence condition and x? (66) = 1414.47, p < .001 for ratings in the
control condition). The Kaiser-Meyer-Olkin test showed adequate levels of systematic
variance — .86 for ratings in the prison sentence condition and .83 for ratings in the control

condition.

Following the guidelines provided by Costello and Osborne (2005) as well as recent
studies using EFA to determine the underlying structure of first impressions (e.g., Jones et
al., 2021), an EFA (Maximum Likelihood approach) with no rotation was first used to
indicate the overall number of dimensions in each condition. This number was determined
based on four criteria in order to address some of the criticisms of the most commonly
used practices (Fabrigar et al., 1999; O’Connor,

2000). These included Kaiser’s criterion (eigenvalues larger than 1), the scree test
(Fabrigar et al. 1999), parallel analysis (Horn, 1965), and the minimum average partial
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analysis (MAP, Velicer, 2000). Parallel analysis and MAP were implemented in SPSS (see
O’Connor, 2000 for further details), with 9000 random datasets generated for the parallel
analysis and comparing the 95" percentile eigenvalues with the original data. For the
prison sentence data, all four analyses indicated that 3 factors should be extracted. The
analyses on the control data were somewhat more inconsistent — Kaiser’s criterion
indicated 2 factors (though the eigenvalue of the third factor was .964), parallel and the
scree plot tests indicated 3 factors and MAP indicated 4 factors. Therefore, 3 factors were

extracted from the control dataset too.

After the number of components was determined, data were analysed using the same EFA
(Maximum Likelihood approach), but this time with a direct oblimin rotation to determine
the component structure and loadings for each condition while allowing for components to
remain oblique. This was considered an appropriate approach given the high correlations
among first impression traits reported in the literature (Mileva et al., 2019). The resulting
two pattern matrices (one for each condition) were then examined with loadings below .40
disregarded from the analyses. Tables 1 and 2 show these matrices for the control and the
prison sentence impressions respectively. Since the proportion of variance explained by
the rotated factors cannot be estimated following an oblique rotation, we only report the

values from the first EFA, with no rotation.

In the control condition where no additional semantic information was available to
perceivers, the first dimension explained 49.42% of the total variance, the second
dimension explained 29.44% and the final third dimension explained 8.03% of the total
variance. As expected, the first two dimensions appear to replicate Oosterhof and
Todorov’s (2008) valence and dominance dimensions, with the first dimension having high
positive loadings from positive traits — kindness, warmth, friendliness and trustworthiness,
and a high negative loading from threat. It also had high positive loadings from
attractiveness. The second dimension captures perception of dominance and confidence.
However, unlike Sutherland et al.’s third youthful-attractiveness dimension (2013), the final
dimension seems to capture the evaluation of intelligence, ambition, and success, similar
to the conscientiousness dimension in personality research. The first (approachability) and
second (dominance) dimensions seem to be independent of one another (dimensions
correlation = .005), consistent with Oosterhof and Todorov (2008). However, the third

dimension (intelligence) is more closely related to the remaining two dimensions
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(correlation between the intelligence and approachability dimensions = .293 and

correlation between the intelligence and dominance dimensions = .400).

In the prison sentence condition, where perceivers were informed that all identities were

serving a prison sentence, the first dimension explained 50.54% of the total variance, the

second dimension explained 27.32% and the final third dimension explained 9.25% of the

total variance. Overall, the three dimensions here follow closely the ones in the control

condition. The first dimension reflects an approachability (or valence) evaluation, with high

positive loadings from friendliness, warmth, kindness and trustworthiness and high

negative loadings from threat. Similar to the control analysis, attractiveness is also a key

trait for this first dimension. The second dimension captures evaluations of confidence and

dominance, whereas the final third dimension reflects evaluations of intelligence and
success and ambition. This analysis reveals the same pattern of dimension correlations
with the first and second dimensions being independent from one another (dimension
correlation = .045), whereas the third (intelligence) dimension seems to be more closely
related to the remaining two (correlation between the intelligence and approachability

dimensions = .308 and correlation between the intelligence and dominance dimensions =

:333).

Table 2

Pattern Matrix from the Control Condition. Positive Loadings are Displayed in Red and

Negative Loadings are Displayed in Blue. Darker Colours Correspond to Stronger

Loadings.
Trait Dimension 1 Dimension 2 Dimension 3
(Approachability) (Dominance) (Intelligence)
Warmth .95 .00 .06
Kindness .93 -.09 A2
Friendliness .90 -.15 .10
Threat _ 22 -.06
Trustworthiness .79 -.09 .29
Attractiveness .78 .29 -.22
Dominance -.14 .82 21
Shyness 22 _ -13
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Confidence .40

Intelligence .04

Drive .10

Success .07
Table 3

Pattern Matrix from the Prison Sentence Condition. Positive Loadings are Displayed in

Red and Negative Loadings are Displayed in Blue. Darker Colours Correspond to Stronger

Loadings
Trait Dimension 1 Dimension 2 Dimension 3
(Approachability) (Dominance) (Intelligence)
Friendliness -.05 .05
Warmth -.00 .09
Kindness -.13 .10
Trustworthiness -.02 .16
Threat .34 -.22
Attractiveness .30 -.25
Confidence A2
Dominance -.17 .26
Shyness A3 -11
Intelligence 12
Success .03
Drive A1

Overall, Study 2 demonstrates a substantial negative shift in person evaluation following

the awareness of an existing prison sentence, consistent with the free descriptor findings

from Study 1. However, despite these differences, the additional contextual information did

not have an impact on the key dimensions of social evaluation and their underlying

structure. We find the same three key dimensions that capture judgements of

approachability, dominance and intelligence in both conditions, which align well with

previous first impression models. This suggests that while additional information can
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definitely guide and bias our overall person impressions, it might not have the scope to

alter the core processes and fundamental dimensionality of these impressions.

The analyses and main findings from the prisoner rehabilitation questionnaire can be
found in the Supplementary Materials. Briefly, the thematic analysis applied to the open-
ended questions revealed five main themes that captured issues surrounding the severity
of the committed crime, trust, the offender’s current behaviour, the perceiver’s attitudes
towards rehabilitation and their previous personal experiences. In order to allow for a more
direct comparison between these facial impression models and the ones suggested by
previous work (Oosterhof & Todorov, 2008), an additional analysis based on PCA with no
rotation is also reported in the Supplementary Materials. The results of this analysis are
also discussed below.

General Discussion

The present set of experiments sought to explore how the prior knowledge of a prison
sentence can affect subsequent social evaluations and the underlying structure of first
impressions, thus testing the idea of the interplay between bottom-up (visual) and top-
down (contextual, semantic or affective) cues in the formation of first impression
judgements. Our results show that the inferences brought about by criminal sentence
awareness led to a negative shift in first impressions, both in terms of spontaneous free
descriptors and specific trait ratings, independently from any physical facial differences.
When target identities were thought to have received a prison sentence, they were
perceived as significantly less trustworthy, attractive, friendly, kind, confident, dominant
and driven as well as significantly more threatening and shy than when no additional
information was available for the exact same set of face images. This demonstrates the
pervasive biases associated with criminal sentencing, which could undoubtedly have
important negative consequences on re-integration attempts. Some of the most affected
traits, such as attractiveness and trustworthiness, have been repeatedly shown to guide a
range of different behaviours and decisions such as the severity of a sentence if found
guilty of a crime (Wilson & Rule, 2015), the likelihood of receiving a money loan (Duarte et
al., 2012) and the likelihood of being hired as well as the salary one might receive (Fruhen
et al., 2015).
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The differences brought about by prison sentence awareness, however extensive, did not
affect the underlying structure of first impressions, with judgements of approachability,
dominance, and intelligence being the key evaluative dimensions both when additional
semantic information was available and when it was not. This structure fits well with
existing models of first impressions based on both unfamiliar and familiar identities
(Oosterhof & Todorov, 2008; Rosenberg et al., 1968) as well as more general social
perception models (Cuddy et al., 2008), all of which present evidence for two independent
key dimensions that reflect our tendency to track others’ intentions (e.g., to help or to
cause harm) and ability (i.e., dominance or competence) to fulfil these intentions. While
there is a one-to-one correspondence between these existing models and our data when it
comes to the first dimension (here labelled approachability), the traits that make up our
second and third dimensions have all been associated with the dominance (or
competence) dimension from previous work. It seems like setting a specific context for first
impression evaluations, such as that of criminal sentencing, might result in two separate
judgements of someone’s dominance (or confidence) and their competence. This is
consistent with previous work that has shown changes to the two fundamental dimensions
when priming a specific context (Wojciszke, 2005). Here, the added context could have
introduced some further subtleties to the underlying structure of first impressions, where
perceivers are first making a judgement about someone’s intentions and whether to
approach or avoid them, followed by a judgement of how likely they are to act or impose
these intentions (i.e., a judgement of how confident or dominant someone might be) and
finally, a judgements of how well they can accomplish these intentions (e.g., competence
or intelligence). Therefore, judgements that have direct consequences for the perceiver
are prioritised, whereas the final judgement of intelligence has more important

consequences for the person being judged.

The differences between the underlying structure reported here and other two-dimensional
models could also be due to differences in the dimension reduction approach used. While
Oosterhof and Todorov (2008) use a PCA that forces orthogonal dimensions, we used an
EFA with a rotation that allows for dimensions to remain oblique. In fact, when applying the
same analysis to our data (see Supplementary Materials), we find two fundamental
dimensions capturing evaluations of valence and dominance that replicate this previous

work. Our third, intelligence, dimension was somewhat more highly correlated to the first
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two dimensions which were more independent of one another. This might explain why this
additional dimension was not extracted with an analysis that is asking for independent,
orthogonal dimensions only.

Crucially, trait ratings of perceivers in both the prison sentence and the control conditions,
followed the exact same underlying structure, showing no evidence that additional
semantic information can change or re-prioritise the fundamental dimensions in any way.
This is in contrast to previous reports of such a re-structuring with access to further
demographic information. For example, it has been shown that when evaluating the faces
of older adults, the dominance dimension adopts a somewhat different connotation, more
in line with judgements of intelligence or wisdom rather than social and/or physical
dominance and aggression which follows age stereotypes of older adults perceived as
being more frail and less physically strong (Hehman et al., 2014). There is also evidence
that female identities perceived as dominant are also perceived as less trustworthy,
possibly driven by gender stereotype expectations of women to be more submissive
(benevolent sexism, Glick & Fiske, 1996), while no such relationship exists for male
identities (Mileva et al., 2019; Sutherland et al., 2015). This means that the two
fundamental dimensions, trustworthiness and dominance, are no longer independent of
one another when specifically considering female identities. None of these studies,
however, use the same data-driven approach to explore any potential changes to the
fundamental structure of first impressions as the one that was used to establish this
structure in the first place. It is therefore, worth pointing out that by adopting the same
data-driven sampling method here, we offer a stronger empirical test of the role of
semantic or contextual information in social evaluation and the key evaluative dimensions,
in particular. However, given the existing gender differences both when it comes to the
people being judged and those forming first impressions (Mattarozzi et al., 2015; Mileva et
al., 2019), we should also acknowledge the much higher proportion of female perceivers in
our dataset which means that these data might not fully represent the impressions formed
by male perceivers. Along similar lines, the faces we have used throughout these studies
depicted White identities only so a different pattern might be observed with faces from
different ethnical or racial backgrounds. While there is some evidence that impressions
based on own- and other-race faces have a surprisingly similar underlying structure

(Sutherland et al., 2018), a more forensic context might activate certain attitudes and
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stereotypes against certain demographic groups that can then lead to a different pattern of

results.

Our findings align well with previous research on more general spontaneous trait
inferences as well as recent theories on facial impressions specifically, such as Dynamic
Interactive Theory (DIT). We show evidence that social evaluation based on face images
is a result of the interplay between visual cues and any pre-existing social-conceptual
knowledge (e.g., stereotypes) that perceivers might be introducing to the perceptual
process. Thus, it is possible that the additional information provided to participants in the
prison sentence condition activated stereotypical semantic or affective associations which
were able to substantially influence the overall person perception by setting certain implicit
expectations or biases for the observers (Freeman & Ambady, 2011). Such results reaffirm
the need to acknowledge that, in addition to visual cues, impressions could also be
informed by direct observations of behaviour or by second hand evidence (e.g., receiving
information from others) which is particularly relevant for the present studies (see also
Wildman & Ramsey, 2021). We also demonstrate that there are certain limits to the effect
of top-down contextual information on impression formation processes — while knowledge
of an existing prison sentence led to a much more negative overall evaluation,
encompassing many important social traits, these changes were not sufficient to affect the
underlying structure of first impressions. This suggests that universal dimensions underpin
person evaluation, regardless of whether they are based on purely visual information or on
the dynamic interaction of visual and semantic cues. Altogether, this highlights the need to
break away from the standard approach where facial first impressions are conceptualised
as only being driven by facial features and structure and rather consider that they might
also be shaped more dynamically by context or pre-existing stereotypes and attitudes. In
doing so, we are likely to get a more accurate and generalisable representation of social
evaluation processes and how we form facial first impressions of unfamiliar others in

everyday life.

While it is clear that additional contextual or inferential information can produce substantial
changes in social evaluation, we should acknowledge that this could be manifested via at
least three different routes: 1) perceptual, where the information directly affects the
perception of a face, 2) attentional, where it might guide attention to different parts (or
features) of the face or attribute different weights to them, and 3) interpretational, where
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contextual information might change the way certain traits are interpreted (e.g., prison
sentence awareness shifting the interpretation of dominance from social dominance,
relating to leadership to physical dominance, relating to aggressiveness). The first two
possible mechanisms can be related to the “reading into faces” hypothesis suggested by
Hassin and Trope (2000), according to which information about someone’s character can
change the way their face is physically perceived and consequently evaluated. It is likely
that multiple or all of these routes are operating together in order to guide perception and
the resulting social judgements.

The substantial decrease in the overall ratings of trustworthiness following the awareness
of a criminal conviction could also be related to Dangerous Decisions Theory (Porter & ten
Brinke, 2009) where an initial negative evaluation (i.e., low trustworthiness), irrespective of
facial features, could trigger a tunnel-vision approach to the ensuing decisions relating to
other personality traits (Korva et al., 2012). Any subsequent judgements might, therefore,
reflect a type of a confirmation bias guided by the need to justify the initial negative
evaluation (Porter et al., 2010). This suggests a potential route for automatic evaluations
(e.g., of trustworthiness) to influence any further, more explicit, reasoning about other traits
by imposing stricter criteria (i.e., we might need more evidence to change our minds
following an initial negative perception of someone being untrustworthy, Over & Cook,
2018). The fact that we find significantly lower ratings of positive traits such as kindness
and intelligence and significantly higher ratings of negative traits such as threat following
the knowledge of a criminal conviction might also suggest the presence of a negative halo
effect (also referred to as the horns or devil effect, Forgas & Laham, 2017). Here, global
evaluations of a person can reflect the negative impression of one single attribute (Guillory
& Hancock, 2015), which in this case was likely the presence of a criminal conviction.
Within this more forensic context, it is also worth acknowledging that while the more
ambiguous manipulation used here was sufficient to produce a widespread bias in face
impressions, information about the specific crime committed (which will likely be
accessible in everyday life) will have the scope to provide a more clear-cut and detailed
account of the effect of prison sentence awareness on facial first impressions. This is
particularly likely, given research showing relationships between certain facial features and
judgements of criminality (Funk et al., 2017) and even specific types of crimes (Avery et
al., 2021). What is more, many of the participants who opted to complete an additional
survey on their attitudes towards rehabilitation (see Supplementary Materials), mentioned
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that the type of crime committed is a very important consideration. Therefore, exploring the
effects of specific types of crimes (e.g., ones involving violence or not) as well as the effect
of perceiver’s attitudes towards rehabilitation would provide an interesting direction for

future work.

In addition to the more affective influence, the bias produced by the criminal sentence
awareness introduced here, could also be based on changes in semantics (by making
criminality stereotypes more accessible). Previous work has provided evidence for both of
these mechanisms (Asch, 1946; Fazio et al., 1986; Higgins et al., 1977) and there is even
evidence that their influence can be systematically manipulated by priming the more
cognitive or the more affective aspects of the information provided to perceivers, resulting
in different attitudes being formed (van den Berg et al., 2006). Given that we found
significant differences in traits that fall under the valence dimension (friendliness,
kindness) and the more competence- or dominance-related dimensions (confidence,
dominance, drive), following the additional top-down cues, it is likely that both mechanisms
are at play in this context. However, there is evidence from emotion categorisation studies
that valence- and stereotype-related processes can be dissociated. For example, Bijlstra
et al. (2010) show that when discriminating between positive and negative emotions,
perceivers are quicker to categorise negative emotions (sadness) in the more negatively
evaluated male faces (i.e., they act on valence information), whereas when discriminating
between two different negative emotions, perceivers’ response times are guided by
stereotype associations leading to faster categorisation of anger rather than sadness in
male faces. Therefore, identifying the exact nature of this bias in facial first impressions
and the relative importance of semantic and affective influences would be worth exploring

in future work.

Regardless of the exact mechanism, however, these substantial differences in the
positivity of first impressions imply that they are not only important for decisions within the
criminal justice system (Wilson & Rule, 2015), but could also play an important role for a
successful rehabilitation following a criminal conviction. This negative evaluation could be
severely detrimental to the lives of those trying to reintegrate back into society, especially
considering the pervasive nature of first impression consequences. Thus, facial first

impressions might reflect a critical aspect of recidivism that warrants further investigation.
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Open practices
All materials and data are available at
https://osf.io/6jrx4/?view only=c7c6698720164b729507a4233e3ba097.
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