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Abstract 

A range of implicit cognitive measures have successfully measured the sexual 

interest that observers hold in other people. These studies have typically focused on 

sexual interest in broad categories, such as images of men and women. In contrast, 

limited research has sought to investigate whether such measures are sensitive to the 

more fine-grained differences in attraction present within these groups. In this thesis, 

this was explored across a series of experiments. Firstly, sexual interest was 

investigated through an explicit self-report task (Chapter 2) to determine which 

attractiveness judgements invoke sexual interest, and thus to inform later 

experimental design. Then, the potential utility of implicit cognitive measurement 

for the investigation of sexual interest both between and within sex groups was 

explored (Chapter 3). The results indicate that such measures may be reflective of 

mate preference, whereby responses are indicative of sexual interest between sex 

groups but not within. The potential manipulability of implicit measures of sexual 

interest were also explored through the investigation of pupillary responses, by 

instructing observers to control their viewing behaviours and through the social 

presence of other people (Chapter 4). These experiments demonstrate that implicit 

cognitive measures of sexual interest may be susceptible to intentional control, with 

alternative suggestions contemplated. The findings obtained throughout this thesis 

are discussed in relation to previous research across a range of implicit measures and 

the theoretical implications considered.  
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1.1 Background 

Humans form attractiveness evaluations of others rapidly (Locher et al., 1993; 

South Palomares & Young, 2018), even when people are only viewed briefly (Olson 

& Marshuetz, 2005). These appraisals occur from infancy (Hoss & Langlois, 2003; 

Langlois et al., 1991; Slater et al., 1998) and have clear societal impact with more 

attractive candidates preferred when hiring for jobs or in voting situations (Efrain & 

Patterson, 1974; Frieze et al., 1991; Marlowe et al., 1996). As such, attraction has 

become a prolific avenue of research, particularly through investigation of observers’ 

sexual interest in other people.  

Within Psychology, sexual interest has been investigated with a range of 

measures, beginning with self-report (Dombert et al., 2016; Hoon et al., 1976; Howell 

et al., 1987). However, this relies on genuine response and honest reactions, which 

poses an inherent flaw when considering the sensitive nature of sexual interest. 

Therefore, research in this field has re-oriented towards identifying alternate measures 

that provide objective results, such as genital responses (Barbaree et al., 1979; Rellini 

et al., 2005; Suschinsky et al., 2009). However, these methods are highly invasive and 

may also be at risk of manipulation (Mahoney & Strassberg, 1991), providing a need 

for alternative approaches. 

Consequently, cognitive tasks have been developed to combat these issues. 

Measures such as viewing time (Ebsworth & Lalumière, 2012; Israel & Strassberg, 

2009; Mokros et al., 2013), reaction time (Santtila et al., 2009; Wright & Adams, 

1999), Stroop tasks (Ciardha & Gormley, 2012; Mannfolk et al., 2023; Thornton & 

Laws, 2009) and pupillary responses (Attard-Johnson & Bindemann, 2017; Rieger & 

Savin-Williams, 2012; Watts et al., 2017), have all been used for investigating sexual 

interest. Generally, such attraction is evaluated by comparing gender categories, with 



9 
 

very limited exploration within these groups (Israel & Strassberg, 2009; Lippa, 2012; 

Lippa et al., 2010). As such, the sensitivity of these responses in evaluating 

attractiveness at the fine-grained level within gender category is largely unknown and 

investigated. This thesis aims to explore the utility of these cognitive measures for 

analysing sexual interest within gender categories. 

This chapter begins with an evaluation of the measures that are currently used 

to investigate sexual attraction. I will first discuss genital response measures, and then 

consider the increasingly employed cognitive measures of viewing time, Stroop tasks 

and pupillary responses. I will then discuss the strengths and weaknesses of such tasks. 

Next, I will evaluate existing research surrounding the ability of cognitive measures 

in assessing attractiveness responses within gender categories. Finally, I will discuss 

some of the factors which may interact with sexual interest, focusing specifically on 

familiarity. I will end this chapter by outlining the empirical research contained within 

this thesis. 

 

1.2 Implicit Measures of Attraction 

Historically, sexual interest has been explored using self-report (Dombert et 

al., 2016; Hoon et al., 1976; Howell et al., 1987). For example, participants are often 

asked to indicate their sexual orientation according to the Kinsey scale (Kinsey et al., 

1948), a 7-point scale designed based on sexual experience and desire. Possible 

responses range from 0 indicating ‘exclusively heterosexual’ to 6 for ‘exclusively 

homosexual’. However, this measure contains an inherent flaw by requiring honest 

response, undermining the ability to collect accurate data when considering a concept 

as culturally sensitive as sexual interest (Meston et al., 1998). In an attempt to address 

this caveat, more objective cognitive methods have been developed. 
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1.2.1 GENITAL RESPONSE 
 

In an attempt to combat the problems of limited validity, research investigating 

sexual interest has moved to analysing unconscious physiological responses to sexual 

stimuli. To this effect, the plethysmograph has been employed to analyse genital 

arousal response (Barbaree et al., 1979; Barker & Howell, 1992; Müller et al., 2014). 

This measure involves placing a strain gauge around the penis in order to calculate 

circumference as an indicator of arousal. An alternative measure of 

photoplethysmography is also used in which a device is inserted into the vagina and 

arousal evaluated by blood volume within the vaginal walls. Much of the research in 

the field of sexual interest has adopted this measure, with claims that it represents the 

optimal standard for sexual interest research (Murphy et al., 2015). However, this 

method also has its limitations. The plethysmograph involves highly intrusive 

technology that requires placement around the genitalia of men, or insertion into the 

genitalia of women, to record data. This severely limits the accessibility of this 

research as the participant pool is reduced due to the invasive nature of this method. 

Consequently, the remaining participants are likely to be more sexually experienced 

and confident (Wolchik et al., 1985), thus reducing ecological validity. Furthermore, 

evidence suggests that even this coveted measure contains an element of fakeability, 

whereby participants intentionally suppress or enhance their genital arousal, indicating 

that this response may not assess sexual interest as directly as previously believed 

(Kalmus & Beech, 2005; Trottier et al., 2014).  As such, research has shifted away 

from dependency on this response, and towards determining alternative accessible 

measures able to directly evaluate sexual interest. 
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1.2.2 VIEWING TIME 
 
The development of cognitive latency-based measures has led to an increase 

in popularity of non-invasive implicit measures of sexual interest, such as viewing 

time. Originally employed by Rosenzweig (1942), viewing time tasks operate under 

the assumption that attentional delays are caused by sexually interesting images (Gress 

et al., 2013). These stimuli act as a distractor within cognitive tasks as they engage 

observers’ attention (Wright & Adams, 1999). As such, stimuli featuring models 

congruent with participant sexual orientation will be viewed for longer than those with 

a non-interesting other (see Figure 1.1). For example, heterosexual males will look 

longer at female than male stimuli. 

 

Figure 1.1. An example of viewing time data gathered when heterosexual participants 

view male, female and neutral stimuli (Taken from Israel & Strassberg, 2009). 
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This effect has been found across a multitude of experiments (Ebsworth & 

Lalumière, 2012; Imhoff et al., 2010; Mokros et al., 2013), with the consistency of 

results highlighting the robust nature of this measure. Furthermore, this measure has 

been successfully employed within forensic populations, (Gray et al., 2015; Gress, 

2005; Harris et al., 1996), whereby deviant attraction, i.e. sexual interest in children 

and/or violent sex offenses, has been accurately identified. As such, viewing time 

appears to be an unintrusive and effective measure of sexual interest. 

 
 
1.2.3 STROOP TASK 

The Stroop task was developed in the early twentieth century (Stroop, 1935), 

and has since seen extensive experimental use (Epp et al., 2012; MacLeod, 1991). In 

this task, colour names are presented in various hues and participants are instructed to 

indicate word tint rather than the written name. When name and hue are incongruent, 

an interference effect causes longer reaction times. This finding is corroborated by 

anterior cingulate cortex activation during incongruent trials (Hanslmayr et al., 2008; 

Hayward et al., 2004; Pardo et al., 1990), which is an area of the brain often thought 

to be utilised during task interference (Haupt et al., 2009; Taylor et al., 1994; van Veen 

et al., 2001). 

More recently, adaptations of the traditional Stroop have been developed, for 

example the Emotional Stroop replaces colour names with emotional and neutral 

words, with tint indication time slowed for emotional words (Ashley & Swick, 2009; 

McKenna & Sharma, 1995; Watts et al., 1986). This emotional interference is 

particularly prevalent within clinical populations when words reflect themes that are 

pathologically salient for participants (Williams et al., 1996). This effect has been 

uncovered within a multitude of populations, for example, individuals with a diagnosis 
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of depression (Epp et al., 2012; Mitterschiffthaler et al., 2008; Williams & Nulty, 

1986), posttraumatic stress disorder (Cisler et al., 2011; Khanna et al., 2017; Metzger 

et al., 1997), panic disorder (Dresler, Attar, et al., 2012; Dresler, Ehlis, et al., 2012) 

and anxiety (Becker et al., 2001; Dresler et al., 2009; Richards et al., 1992). The 

consistency of these findings indicates the robust nature of the Emotional Stroop task. 

With the established validity of the Emotional Stroop, this task has been 

extended to investigate sexual interest. Here, words high in sexual content are 

presented and reaction times mirror the strength of attraction through attentional bias 

(Thornton & Laws, 2009). Much of the research in this area has been undertaken 

within forensic populations, such as sexual offenders, (Price et al., 2012, 2013; Spada 

& Jeglic, 2016) to investigate deviant sexual interests such as sexual abuse or 

pedophilia. While this measure has seen success in differentiating between offending 

and non-offending populations, conflicting evidence remains surrounding whether 

differences within deviant interests can be identified (Price et al., 2013; Smith & 

Waterman, 2004). 

The Emotional Stroop task has been further adapted into the Pictorial Stroop 

task, whereby images are presented with a colour tint rather than words. This provides 

a more ecologically valid approach for investigating attentional interference, as the 

stimuli are representative of real-life experience and provide more salient information 

(Constantine et al., 2001; Lavy & van den Hout, 1993). This is particularly poignant 

when considering paedophilic sexual interest, which is often analysed using the Tanner 

stages (Ebsworth & Lalumière, 2012; Mokros et al., 2010). The Tanner stages refer to 

the five stages of sexual development in accordance to secondary sex characteristics, 

such as pubic hair and genital size (Tanner, 1973). The differences in these stages are 

more easily distinguished using visual stimuli than in lexical format. Furthermore, 
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even when considering non-age-related interest, images allow for the inclusion of 

more sexually salient information than can be inferred from words. Indeed, the 

Pictorial Stroop has been utilised to effectively indicate sexual interest across a range 

of experiments, with longer naming times for stimuli comprised of people congruent 

with the observer’s sexual orientation (Ciardha & Gormley, 2012; Mannfolk et al., 

2023; Ó Ciardha & Gormley, 2013). 

 
 

1.2.4 PUPILLARY RESPONSE 
 

Whilst measures such as viewing time and Stroop tasks can measure implicit 

cognition, these tasks remain open to the possibility of conscious manipulation 

(Akerman & Beech, 2012). For example, if an individual was motivated to disguise 

their true responses, then they could alter their behaviour in these paradigms by 

intentionally altering their response patterns, consequently skewing their data. The 

measurement of pupil diameter has been touted as an effective solution to this issue. 

The pupils of the eye change in size to regulate the amount of light that hits 

the retina. Pupil size is controlled by two muscles, influenced by the parasympathetic 

and the sympathetic branches of the autonomic nervous system. The sphincter pupillae 

is primarily governed by the parasympathetic nervous system and is responsible for 

constriction, whilst the dilator pupillae is largely controlled by the sympathetic 

nervous system and dictates pupillary dilation. The collective influence of these 

muscles determines pupil size (McDougal & Gamlin, 2015; Zele & Gamlin, 2020). As 

such, pupillary responses are considered autonomic and impervious to conscious 

manipulation. 

However, recent developments in research indicate that pupil size change is a 

multifaceted response. Pupillary responses have been found to be reflective of a 
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number of factors, such as luminance (Guillon et al., 2016; Kun et al., 2012; Watson 

& Yellott, 2012); cognitive load (Matthews et al., 1991; Vogels et al., 2018; Zekveld 

& Kramer, 2014), and arousal (Kim et al., 2000; Matthews et al., 2020; McGarrigle et 

al., 2017). 

One such factor is emotional affect. Pupillary responses have been extensively 

employed to investigate this response. Generally, research supports the idea that 

increases in the size of the pupils of the eye are indicative of emotional affect (Janisse, 

1973; Oliva & Anikin, 2018; Snowden et al., 2016). Such research has shown that 

when presented with auditory stimuli, such as couples fighting (Partala & Surakka, 

2003; Rosa et al., 2017), and visual stimuli, such as images of babies (Chen et al., 

2017; Dietz et al., 2011), pupil dilation increases as a reflection of intensity of 

emotional content. This measure has also seen some success in assessing emotional 

processing within populations considered to exhibit a deficit in this area, such as 

individuals with Parkinson’s disease (Dietz et al., 2011; Schwartz et al., 2018) or 

psychopathy (Burley et al., 2017, 2019). For example, individuals with Parkinson’s 

disease elicit greater pupil size when viewing emotional images, such as violence, 

compared to neutral images, such as office buildings (Dietz et al., 2011). This suggests 

that pupillary responses are particularly effective for analysing emotional affect, as 

they are sensitive to such affect even within populations experiencing a deficit in 

emotional functioning. This response is robust and can even become elevated under 

conditions such as sleep deprivation (Franzen et al., 2008, 2009) and depression 

(Siegle et al., 2003; Steidtmann et al., 2010). 

The nature of pupillary responses to emotional affect appear to reflect intensity 

of emotion, rather than valence. In one study, which investigated pupil size changes 

whilst participants viewed emotional images featuring person stimuli, increasing pupil 
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dilation was observed during presentation of facial images exhibiting both positive 

and negative expressions (Lang et al., 1997) when compared to neutral stimuli (see 

Figure 1.2) (Bradley et al., 2008). This suggests that pupil size indicates strong 

emotional affect, regardless of type of emotion. Furthermore, skin conductance 

responses covaried with pupil size, indicating that this response is sensitive to 

stimulation of the sympathetic nervous system.  

 
 
Figure 1.2. Graph showing the greater pupillary increases for emotional words 

following the initial light reflect (Taken from Bradley et al., 2008). 

 

Experiments assessing pupil dilation to emotional affect have consistently 

provided evidence that this response is sensitive to feelings elicited within 

participants. As such this measure may also be suitable to effectively measure sexual 

interest. The stimuli utilised for the assessment of attraction often feature images of 
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people in various states of undress. These images can be considered inherently 

emotional, as they are designed to elicit the positive emotions surrounding sexual 

arousal. Furthermore, the social content of the stimuli also suggests that pupil size is 

a potential measure for sexual interest. Research has suggested that oxytocin can 

increase pupil size in order to heighten attention to socially relevant stimuli (Leknes 

et al., 2013; Prehn et al., 2013). This has been demonstrated through the use of social 

(faces) and non-social (clocks) images initially presented outside of awareness (Xue 

et al., 2020). Consequently, this data suggests that oxytocin promotes allocation of 

attention towards social stimuli, simultaneously eliciting pupil dilation. Sexual stimuli 

and person images are intrinsically connected and inseparable, and as such it seems 

plausible that pupillary response may also be indicative of sexual interest. 

Indeed, the relationship between pupil size and sexual attraction has 

fascinated researchers for the last six decades. Pupil size has been proposed as a 

potentially useful measure of sexual interest (Attard-Johnson & Bindemann, 2017; 

Hess et al., 1965; Rieger et al., 2015), whereby sexual orientation can be alluded to 

through increase in the size of the pupils of the eye. Pupillary responses were first 

explored in the 1960’s (Hess et al., 1965; Hess & Polt, 1960), where preliminary 

findings discovered that the pupil reacts to sexual stimuli. Specifically, the pupil 

dilates more to sexual stimuli congruent with sexual orientation than stimuli not 

aligned with sexual preference. The analyses of pupil size in these early experiments 

were conducted by photographing participant’s eyes whilst viewing the stimuli and 

measuring diameter manually with a ruler. Consequently, whilst this research showed 

promise for pupillary responses as a measure of sexual interest, the findings were 

limited by the primitive technology available at the time. As such, subsequent research 

utilising this method was infrequent (Atwood & Howell, 1971; Green et al., 1979; 
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Hamel, 1974). However, with the development of more sophisticated eye-tracking 

technology, this measure has increased in popularity (Attard-Johnson & Bindemann, 

2017; Snowden et al., 2019; Watts et al., 2017). 

Recent evidence using eye-tracking technology has confirmed that the pupil 

dilates when observers are presented with sexual stimuli reflective of their sexual 

orientation. For example, in an experiment conducted by Rieger and Savin-Williams 

(2012), pupil size was recorded whilst participants viewed videos featuring male and 

females masturbating. Pupil size increased during the viewing of sexual stimuli that 

were congruent with sexual orientation, with consistent pupil size patterns found 

across all stimuli in each sex category, highlighting the reliability of this relationship. 

Additionally, pupil dilation correlated with self-report and viewing time measures, 

highlighting the validity of this measure.  

Whilst evidence generally supports the idea that pupillary responses are an 

effective autonomic measure of sexual interest (Attard-Johnson et al., 2021; Rieger et 

al., 2015; Rieger & Savin-Williams, 2012), there is some evidence that top-down 

control can be exerted over pupil size through application of cognitive techniques, 

such as the imagining of past emotional experiences (Ehlers et al., 2016, 2015). 

However, the pupillary changes caused by these techniques were brief and showed 

varying degrees of success. Furthermore, these experiments investigated conscious 

pupil control absent of other stimuli or tasks. Therefore, the generalisability of these 

findings is uncertain, as it remains unknown if these techniques can interfere with 

pupillary responses observed in response to factors such as sexual interest.  

Additionally, wavering attention has been correlated with diminished pupil 

size (Brink et al., 2016; Grandchamp et al., 2014). As such, if a participant were to 

intentionally decrease attention to a task or stimuli, it is plausible that pupil size would 
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be reduced, which can either add noise to the data or may be misinterpreted as a 

reflection of the task or factor being investigated. However, this can be prevented by 

using a different experimental design. For example, when analysing sexual interest, 

evidence has shown that attention can be unconsciously captured by explicit images 

that are presented subliminally (Jiang et al., 2006). Therefore, even if attention is later 

diverted or diminished, initial pupil size should reflect true autonomic response. 

Consequently, despite some evidence suggesting that pupil size can be intentionally 

manipulated, the conditions under which this may occur are restrictive and under-

researched. As such, the adoption of this measure for investigating cognitive factors 

such as sexual interest remains promising. 

 

1.3 Strengths and Limitations of Cognitive Measures of Sexual Interest 

Despite the clear merits of employing cognitive measures for investigating 

sexual interest, there are a number of factors that complicate the application of these 

measures. 

 

1.3.1 GENDER-BASED RESPONSES  

Male and female observers respond differently to sexual stimuli. Research has 

proposed that while male sexual responses have evolved to develop sexual arousal to 

specific targets, female sexuality is more fluid and less oriented toward particular 

individuals, resulting in reduced physiological reactions towards specific targets 

(Bailey, 2009; Rieger et al., 2015). 

Such differences have been observed across a range of cognitive measures. 

Evidence suggests that the relationship between genital arousal and self-report is 

weaker in women than men (Chivers et al., 2007) and that females exhibit a 
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generalised response to sexual content rather than to a specific gender (Chivers et al., 

2010; Peterson et al., 2010). This is supported, for example, by data showing that 

women exhibit genital arousal even to animal scenes (Chivers & Bailey, 2005). 

Furthermore, viewing time measures mirror this gender difference in response (Lippa 

et al., 2010; Quinsey et al., 1996; Xu et al., 2017), highlighting this robust multi-

measure finding. 

When considering pupillary response as a measure of sexual interest, the clear 

patterns of pupil size correspondence to sexual orientation have only been noted in 

male participants (Attard-Johnson et al., 2016; Rieger et al., 2015). Whilst some 

studies have found congruent pupil dilation and self-reported sexual interest in female 

observers (Attard-Johnson & Bindemann, 2017; Hamel, 1974), many have found this 

link to be more obscure. For example, in many cases heterosexual and bisexual women 

elicit increased pupil response to images of both men and women (Attard-Johnson et 

al., 2016; Rieger et al., 2016; Rieger & Savin-Williams, 2012).  

It remains unknown what governs these gender differences within cognitive 

measures of sexual interest. There has been some suggestion that differences in 

attention may drive these responses. Eye-tracking experiments show variations in gaze 

across men and women whereby males fixate on female stimuli faster and view them 

for longer instances of time than females. On the other hand, women fixated 

comparably quickly on both male and female images, and in some cases orientated 

towards female images faster than those of men  (Dawson & Chivers, 2016). 

Furthermore, when actually observing these stimuli, male and female participants 

often show different viewing patterns. For example, male observers spend more time 

looking at female faces than male, with female participants viewing clothing and 

genital regions for longer than men (Rupp & Wallen, 2007). These differences may 
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contribute to the presence of gender differences in cognitive measurement of sexual 

arousal.   

The reason as to why there are consistent gender differences in sexual response 

remains mostly unknown. A leading theory is grounded in evolutionary psychology 

and referred to as the preparation hypothesis (Suschinsky & Lalumière, 2011). When 

any sexual cue is perceived, vaginal blood flow and lubrication occurs. It is theorised 

that this response has evolved to protect and reduce damage to reproductive organs in 

cases of non-consensual sexual activity. It has been documented that women (and non-

female identifying individuals with vaginas) experience physical arousal to non-

consensual stimuli (Laan et al., 1995; Suschinsky & Lalumière, 2011) and real-world 

experience (Levin & van Berlo, 2004). As these groups have been exposed to the threat 

of sexual violence across human history (Petrak, 2002; Thornhill & Palmer, 2001), it 

is possible that gender differences may be due to evolutionary pressures. However, 

further research is required to continue the exploration into potential reasons for the 

differences in sexual response across genders before any conclusions can be 

confidently drawn. 

 

1.3.2 AGE-RELATED SEXUAL INTEREST 

As discussed, cognitive measures of sexual interest can be effective when 

considering sexual orientation, especially within male participants. However, a second 

factor of importance within the study of sexual interest is a preference for different 

ages. Genital responses are generally considered effective in differentiating between 

age groups (McPhail et al., 2019), and have been employed for use within forensic 

populations and environments (Clift et al., 2009; Müller et al., 2014; Murphy et al., 

2015). However, this measure is highly invasive and requires specialist equipment. 
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Viewing time procedures have been proposed as a promising alternative, with data 

showing this response can effectively discriminate between attraction to different age 

groups, i.e. adults and children (Abel et al., 1998, 2004; Schmidt et al., 2017). Pictorial 

Stroop tasks have also found success when distinguishing between age groups 

(Ciardha & Gormley, 2012; Ó Ciardha & Gormley, 2013), although these papers 

represent the extent of empirical evidence for this measure. Further research will be 

required to make firm conclusions on the applications of this response. 

Pupil dilation measures offer a non-intrusive, objective measure of sexual 

interest, Evidence has shown reliable support for pupil size as a measure of age-related 

sexual interest. In an experiment by Attard-Johnson et al., (2016), pupil dilation was 

measured when viewing males, females and children in swimsuits (see Figure 1.3), a 

common design choice (Attard-Johnson et al., 2017, 2019; Ó Ciardha et al., 2018), 

based on findings suggesting that sexual interest can be examined using non-explicit 

imagery. Results from this experiment showed that both male and female participants 

experienced pupil dilation specific to viewing stimuli featuring adults, as opposed to 

children. Furthermore, consistent with previous findings, male participants dilated to 

female stimuli, whilst female participants exhibited increased pupil size to both male 

and female images. Therefore, evidence suggests that pupillary responses are sensitive 

to age-related sexual interest in both males and females, as well as general sexual 

interest in males.  
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Figure 1.3. Examples of non-explicit stimuli utilised to investigate pupillary responses 

as a measure of age-specific sexual interest (Taken from Attard-Johnson et al., 2016). 

 

1.3.3 SEXUAL EXPLICITNESS OF STIMULUS MATERIALS 

When considering the measurement of sexual interest, a wide range of stimuli 

have been employed from clothed (Israel & Strassberg, 2009; Pezzoli et al., 2022; 

Rullo et al., 2015) and naked (Fromberger et al., 2015; Harris et al., 1996; Morandini 

et al., 2019) to mixed stimuli types (Dombert et al., 2013; Ebsworth & Lalumière, 

2012; Gress, 2005). A trend of increased interference with attention has been identified 

within viewing time tasks, whereby the more sexually explicit the stimuli are, the 

longer they are viewed (Brown et al., 1973). However, evidence suggests that this 

relationship may instead be curvilinear, with viewing times decreasing when 

pornography becomes highly erotic (Love et al., 1976). Some evidence suggests that 

while sexually explicit imagery leads to the most disruptions when performing a 
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cognitive task, clothed stimuli can also elicit longer delays than neutral imagery 

(Schmidt et al., 2017; Wright & Adams, 1999). 

The effect of stimulus type on cognitive measures of sexual interest has also 

been considered within pupillary responses. Pornography has been employed in many 

instances when assessing sexual interest in response to pupil size (Rieger et al., 2015; 

Rieger & Savin-Williams, 2012), however the nature of these stimuli reduces the 

potential applications. Akin to other measures, explicit images and videos appear to 

cause generally greater pupil dilation than non-explicit stimuli, however these stimuli 

can also be effective in producing sexual interest-based responses (Watts et al., 2017).  

In this experiment, pupil size was measured when observers were presented with 

pornographic material or people discussing the weather. Both explicit and non-explicit 

stimuli produced pupil dilation congruent with sexual orientation. However, these 

effects were less pronounced in the non-explicit stimuli condition, suggesting that 

pupillary responses may be an effective measure of sexual interest when utilising non-

invasive design, albeit to a lesser extent than when employing more explicit stimuli. 

It should be noted that in this experiment the stimuli were not matched for identity 

across explicitness conditions. Therefore, individual differences in participant 

attraction to specific identities may have been present, potentially confounding results 

related to stimuli explicitness. 

The role of identity confounds when exploring stimuli explicitness and 

pupillary responses of sexual interest have been addressed in an experiment by Attard-

Johnson and Bindemann (2017), which explored pupillary responses to naked, blurred 

and clothed images of identity matched individuals (see Figure 1.4). It was found that 

dilation was comparable for naked and dressed targets and corresponded with self-

reported sexual orientation. Thus, suggesting the possibility that pupillary responses 
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indicate sexual interest without being specific to explicit sexual content. However, this 

paper currently stands alone in investigating stimuli content whilst controlling for 

identity. As such, further research is necessary for solid conclusions to be drawn. 

 

 

Figure 1.4. Example of the stimuli utilised in Attard-Johnson and Bindemann (2017) 

to investigate pupillary responses to explicit and non-explicit images. 
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1.4 Within-Category Attraction 

Thus far, the vast majority of experiments have investigated sexual interest 

across gender category, representing sexual orientation. However, research into 

attraction within these groups has been limited, thus it remains uncertain whether 

cognitive measures of sexual interest can differentiate between attraction within-

gender categories. One paper examined attraction both across and within category, by 

presenting participants with images of partially clothed men and women taken from 

popular magazines (Israel & Strassberg, 2009). Viewing times mirrored that found 

across the literature, with heterosexual participants viewing opposite sex images 

longer than same sex. Within-category effects were investigated by correlating self-

reports of sexual appeal and viewing times for specific images (i.e. on a by-item basis), 

but no relationship was found. This experiment suggests that while implicit cognitive 

measures of sexual interest can be effective in analysing attraction across gender 

categories, the potential applications of this response within these groups might be 

limited. 

However, there is also some indication that cognitive tasks are sensitive to 

within-group differences in attraction. In an experiment where participants viewed 

models in swimwear, viewing time increased with stimulus attractiveness (see Figure 

1.5) (Lippa, 2012). For heterosexual men, this was specific for images of females, 

whilst women exhibited this pattern regardless of image gender. This pattern of 

category specificity within male participants was replicated within homosexual males, 

with longer viewing times for male stimuli. However, viewing time differences 

dependent on attraction within sex categories were less pronounced for homosexual 

in comparison to heterosexual males. Heterosexual women showed comparatively 

weak category specificity, with homosexual women tending towards sex category 
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specificity, albeit to a lesser extent than male participants.  These results converge with 

previous findings detailing similar responses in an almost identical paradigm in which 

only heterosexual participants were considered (Lippa et al., 2010). These two papers 

taken together suggest the possibility that cognitive measures may be sensitive to 

attraction within gender categories. However, due to the limited amount of research 

surrounding these responses and the fact that these analyses are often secondary 

hypotheses, it remains unclear to what extent this may be the case. Consequently, 

further research prioritising the evaluation of within-category cognitive measures of 

attraction is required. 

 

Figure 1.5. Array of graphs taken from Lippa (2012) detailing viewing times and 

sexual attractiveness ratings of stimuli exhibited by heterosexual and homosexual men 

and women.  
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Within these experiments, attractiveness is often examined across stimuli 

featuring different image models. However, this leaves open the potentiality for 

identity based confounds, such as individual differences in attraction. As such, a more 

reliable measure would be to use multiple images of a single person, differing in 

attractiveness. Individuals can differ substantially in appearance across images 

(Burton et al., 2016; Burton, 2013). This within-person variability can be so large that 

two different individuals may appear more similar in appearance than the same person 

in two different photographs (Andrews et al., 2015; Kramer et al., 2018). However, 

this within-person variation is also functional. For example, it can facilitate the robust 

learning of a person’s facial identity, by capturing their appearance across a range of 

conditions (Baker et al., 2017;  Murphy et al., 2015; Ritchie & Burton, 2017). Thus, it 

is clear both that appearance can vary within-person, and that this variation is key to 

identity. As such, it stands to reason that the same can be expected of attractiveness. 

To examine this, Jenkins et al. (2011) developed a Card Sorting Task in which 

participants were given 20 images featuring two separate unfamiliar people. When 

asked to categorise these images by identity, a median of 7.5 groups were formed. As 

such, when observers were given a stimulus set which included images of only two 

identities, participants were poor at categorising identity, instead believing there were 

considerably more identities present than there were. Furthermore, participants 

provided attractiveness ratings across different images of the same face. Variation 

within this factor was extensive, with attractiveness ratings differing more within an 

identity than between separate people. The suggestion that attractiveness varies 

considerably across identity has also been supported through a number of other 

experiments where facial stimuli are examined when considering differences in facial 

expression and make-up (Jones & Kramer, 2015; Sutherland et al., 2017). The sum of 
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this evidence indicates that attractiveness is not a stable attribute within identity. This 

suggests that multiple images of the same individual can be utilised to manipulate 

attractiveness while controlling for identity based confounds, thus facilitating the 

measurement of sexual interest through cognitive measures. 

 

1.5 The Familiarity Caveat 

1.5.1 FAMILIARITY 

When utilising cognitive methodology for the assessment of sexual interest, it 

is important to consider any other factors that may account for or confound response. 

The familiarity of visual stimuli has been found to exert influence over such measures 

(Greene & Rayner, 2001; Lancry-Dayan et al., 2018). For example, familiarity is 

another factor that has been found to influence the pupil response (Kafkas & Montaldi, 

2015; Naber et al., 2013; Weiss et al., 2016). The pupil old/ new effect (Võ et al., 2008) 

has been observed consistently in psychological research and refers to the increased 

pupil dilation present when viewing familiar, or previously viewed, stimuli. For 

example, this effect was explored by Kafkas and Montaldi (2015). They exposed 

participants to 200 images in grayscale in a randomised two task design. Half of these 

stimuli had been previously presented to participants, and thus encoded into memory. 

Greater pupillary responses were detected for familiar than novel stimuli.  

Interestingly, evidence has found that this response may be modulated by 

emotional content. Võ et al. (2008) discovered that this old/ new effect was greatest 

for words considered neutral, and significantly reduced for words with emotional 

content (see Figure 1.6). In this experiment, the old/ new effect was categorised by 

greater pupillary dilation to hits than correct rejections, which are less cognitively 

demanding. The authors propose that the effort required to correctly categorise an 
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emotional word as new is higher than that of neutral words, contributing to the 

diminished effect for emotional words. As such, it appears that factors that influence 

pupil dilation, such as familiarity and emotional affect, may interact to determine 

pupillary responses. Emotional affect is highly connected with sexual interest, and as 

such it is possible that this additional factor may also play a role in any discovered 

interactions. Further exploration into how these factors may co-vary with pupil size is 

required to understand these interactions. Moreover, it is apparent that experiments 

should consider the influence of factors such as familiarity when investigating 

cognitive measures, as they may moderate observed relationships between cognitive 

measurement and factors such as sexual interest. 

 

 

 

Figure 1.6. Graph detailing the mean pupil dilation curves for words with different 

emotional content (Taken from Võ et al. (2008).  

 

1.5.2 FAMILIARITY AND ATTRACTIVENESS 

Familiarity and attraction are inherently interlinked concepts, whereby 

familiarity influences subjective evaluations of attractiveness (Little et al., 2011; 
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Peskin & Newell, 2004; Thiruchselvam et al., 2016). The interaction between these 

two factors has been extensively explored using the mere exposure paradigm (Han et 

al., 2020; Moreland & Beach, 1992; Rhodes et al., 2005), whereby familiarity is 

directly manipulated by repetitive presentation of a stimulus. In these experiments, 

evidence suggests that just the act of repetitively viewing a face leads to these faces 

being viewed as increasingly attractive to participants. This is a clear caveat for 

experiments analysing attraction, where the potential influence of familiarity should 

be duly considered. 

 

1.5.3 FAMILIARITY AND LIKING 

Familiarity and liking are another pair of interconnected factors that may 

influence cognitive measures. These factors are inherently interlinked, as pre-existing 

familiarity (such as with a celebrity or famous figure), is often accompanied with a 

degree of liking for an individual. As such, it is pertinent to explore any possible 

interactions. Some evidence has suggested that increased likeability leads to increased 

perceived familiarity (Monin, 2003). However, the majority of research considers this 

relationship from the other direction, alluding to a possible bidirectional relationship. 

Evidence has suggested that by increasing familiarity through mere exposure, such as 

simply being presented with the same image multiple times, ratings of liking can be 

heightened (Brockner & Swap, 1976; Liao et al., 2011; Moreland & Zajonc, 1982). 

This has also been evidenced when considering increased liking for familiar public 

figures (Harrison, 1969). While mere exposure research often utilises laboratory 

conditions, with highly controlled stimuli, this effect has also been detected using 

more ecologically valid paradigms. Reis et al. (2011) investigated the familiarity-

liking relationship through use of live interaction. In this experiment, participants met 
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for the first time and interacted for varying time periods. Results showed that 

interpersonal attraction, and thus liking, depended on how much they had interacted. 

Therefore, compelling evidence suggests that familiarity produces liking. 

This same trend of results has been discovered when familiarity is induced 

through the act of information sharing, such as answering pre-determined questions in 

the presence of another participant, rather than simple mere exposure (Sprecher et al., 

2013; Ullrich et al., 2013). However, care should be taken when drawing conclusions 

from these results as some research has found the opposite trend of results (Norton et 

al., 2007, 2013). Finkel et al. (2015) propose that these conflicting results may be due 

to cognitive fluency, which refers to the ease in which we can understand information. 

Thereby, if the provided information is congruent with previous information then 

cognitive fluency is increased. This then leads to greater liking, a phenomenon also 

often occurring within the mere exposure paradigm. However, if the information is not 

easily integrated with prior knowledge, this cognitive fluency is decreased, reducing 

liking. Regardless of direction, it appears clear that familiarity can influence levels of 

liking. This highlights an important relationship that must be considered when 

investigating familiarity. 

 

1.5.4 FAMILIARITY, ATTRACTIVENESS AND LIKING 

It is also important to consider the potential interactions between these two 

factors, attractiveness and liking, when considering familiarity. As evidence has 

shown, relationships exist between these factors and familiarity in isolation, which 

may exert influence over cognitive measures. However, if these factors also interact, 

they may have a combined effect on familiarity. The perception of attractiveness can 

be affected by a number of different factors, with one such factor being liking (Kniffin 
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& Wilson, 2004). As such, it appears possible that increased liking for another may 

directly influence perception of attractiveness. However, particularly compelling is 

this link in the opposite direction. Many experiments have indicated that attractive 

individuals are evaluated and treated more positively than less attractive people, with 

evidence consistently showing that individuals rated as highly attractive also receive 

high ratings on other social dimensions such as liking and social skills (Eagly et al., 

1991; Goldman & Lewis, 1977; Langlois et al., 2000). This link is evident in daily 

life, with attractive communicators liked more (Joseph, 1982) and the suggestion that 

attractive individuals may be more protected from work termination (Commisso & 

Finkelstein, 2012). In conclusion, it seems evident that attractiveness and liking are 

two interlinked concepts, which can exert influence over each other. Consequently, it 

is possible that these interlinked factors may also have a combined influence alongside 

feelings of familiarity. Throughout this thesis, the role of familiarity will be considered 

alongside sexual interest. As such, factors that can exert influence over this must be 

considered. 

 

1.6 Structure of this thesis 

The purpose of this thesis is to investigate whether cognitive measures of 

sexual interest are sensitive to differences in attractiveness within gender categories. 

The underlying factors that are explored throughout are initially investigated through 

self-report in the first experimental chapter. Familiarity, attractiveness and liking are 

explored and their potential links analysed. This precursory experiment considered the 

possible interactions between these concepts, creating a basis of understanding for 

further investigative study. 
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The second experimental chapter aimed to explore the key factors identified in 

chapter one, namely familiarity and attractiveness, within cognitive measures. 

Specifically, a series of experiments are presented which focus on within-category 

attraction. Cognitive tasks have seen huge success rates when considering attraction 

to a specific gender (Ciardha & Gormley, 2012; Ebsworth & Lalumière, 2012; Hess 

& Polt, 1960). However, limited research has considered whether such measures can 

indicate attraction within these categories. To this end, chapter two utilises a range of 

cognitive paradigms to investigate whether attractive and unattractive images of the 

same gender and identity produce differing cognitive responses. Furthermore, 

familiarity is explored throughout as a secondary factor to investigate whether any 

interactions exist with attractiveness in such measures. 

The final experimental chapter specifically considers pupillary responses. This 

measure has been touted as a successful implicit measure of attraction (Attard-Johnson 

& Bindemann, 2017; Rieger et al., 2015; Rieger & Savin-Williams, 2012). However, 

these analyses again take place across gender groups, with little consideration within 

these categories. As such, this chapter explores the sensitivity of this response within 

gender. The second aim of this chapter is to explore the implicit nature of this measure. 

Observer presence is varied and participant attention directed to investigate whether 

pupil size can be manipulated or whether this response is impervious to control. 
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Chapter 2 
 
 
 

Explicit Measures of Familiarity, 
Attractiveness and Liking 
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Experiment 1 

Cognitive measures are frequently employed to analyse implicit attitudes and 

feelings, such as attraction. This concept has seen empirical investigation through 

cognitive measurement of sexual interest, with measures such as viewing time (Israel 

& Strassberg, 2009; Lippa, 2012; Quinsey et al., 1996), Stroop tasks (Ciardha & 

Gormley, 2012; Mannfolk et al., 2023) and pupillary responses (Attard-Johnson et 

al., 2021; Rieger & Savin-Williams, 2012; Watts et al., 2017) showing clear patterns 

congruent with sexual orientation. However, sexual interest is not the only factor 

known to affect cognitive measures, with factors such as familiarity and liking 

exerting influence over pupil size, too. For example, familiar stimuli have been 

found to elicit larger pupil dilation than novel stimuli (Kafkas & Montaldi, 2015; 

Naber et al., 2013; Weiss et al., 2016), through a phenomenon referred to as the pupil 

old/new effect (Võ et al., 2008). As factors such as sexual interest and familiarity can 

affect cognitive measures separately, it is plausible that they also may interact within 

such measures. This phenomenon is explored in later chapters in this thesis. 

However, before possible interaction effects can be investigated within implicit 

measures of sexual interest, it is important to understand how factors may interact 

separately when observers are asked explicitly to assess familiarity, attraction and 

liking. 

Evidence suggests that when considered separately from implicit cognitive 

measures, familiarity and attraction frequently interact (Halberstadt et al., 2003; 

Little et al., 2014; Moreland & Beach, 1992). A common methodology employed to 

analyse this trend is the mere exposure paradigm, whereby participants are 

repeatedly shown the same stimuli to induce familiarity. In an experiment by Peskin 

and Newell (2004), participants were exposed to 16 faces six times each, and a 
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further eight faces only once. As evidenced through attractiveness ratings, this 

simple increase in exposure led to higher levels of attraction. Therefore, it seems 

evident that familiarity and attraction may be interrelated concepts and, as such, this 

should be duly considered when investigating the interaction of these factors using 

implicit cognitive measures, too. 

When considering the potential interactions present between sexual interest 

and familiarity, there are other factors that should be taken into account in order to 

avoid confounding effects. The concept of liking often occurs alongside attraction, in 

that we tend to like those we are attracted to (Commisso & Finkelstein, 2012; 

Joseph, 1982). Evidence for this suggestion can be found when observers evaluate 

face photographs, whereby increases in facial attractiveness lead to higher ratings of 

liking (Goldman & Lewis, 1977; Langlois et al., 2000). Similar results have been 

observed in real life environments, such as evaluations of politicians’ faces in 

electoral settings (Efrain & Patterson, 1974). Due to the highly related nature of 

attraction and liking, these factors need to be effectively disentangled in order to 

discern which factor is being measured. This is important when considering the 

evaluation of these concepts using implicit cognitive measures. Here, precursors to 

liking, such as emotional affect, have been effectively measured through implicit 

cognitive measures such as Stroop tasks (Kappes & Bermeitinger, 2016; Wingenfeld 

et al., 2006) pupillary responses (Bradley et al., 2008; Janisse, 1973; Snowden et al., 

2016). As such, potential confounds such as liking should be duly considered when 

drawing conclusions from cognitive measures of attraction. 

While feelings of liking have been shown to influence attraction, these 

interactive effects may also extend to familiarity, the second factor of interest in this 

thesis. Extensive evidence suggests that increasing familiarity leads to higher levels 
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of liking (Brockner & Swap, 1976; Moreland & Zajonc, 1982; Saegert et al., 1973; 

Sprecher et al., 2013). This is particularly evident in naturalistic environments, such 

as live interaction tasks. In an experiment where participants met for the first time 

during face-to-face interaction, with familiarity level controlled by conversation 

topic, higher levels of liking were recorded as participants became more familiar 

with one another (Reis et al., 2011). However, some evidence also indicates that this 

relationship is bidirectional, in that familiarity may reduce how much we like others 

(Norton et al., 2013; Sanbonmatsu et al., 2012). A series of experiments was 

conducted by Norton et al (2007), where participants were asked to fill out surveys 

indicating familiarity through how much knowledge they held about another person, 

and asked to rate them based on liking. The results showed that the more familiar 

participants were with someone, the less they liked them. Therefore, evidence 

suggests that the nature of this familiarity-liking link can be complex and sometimes 

contradictory, with further research suggesting that the direction of this interaction is 

moderated by relationship stage (Finkel et al., 2015). Regardless of the direction of 

this relationship, it is clear that familiarity and liking can interact. Therefore, this 

indicates that attraction and familiarity can also interact with feelings of liking. As 

such, this is a concept that should be considered when measuring these factors with 

implicit cognitive measures. However, before this can be considered, it is important 

to understand how these factors interact at a conscious, explicit level. As such, this 

study will investigate familiarity, attraction and liking through a self-report survey, 

serving to inform later thesis chapters where implicit cognitive measures will be 

employed. Furthermore, two types of stimuli (names and faces) will be presented to 

explore their utility in eliciting feelings of familiarity, attraction and liking.  
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Facial images (Little et al., 2014; Monin, 2003; Peskin & Newell, 2004) are 

often presented when investigating these factors, with limited research utilising name 

stimuli (Erwin, 1993; Hensley & Spencer, 1985). Both names and faces provide 

clues for identity, with names capable of activating internal representations of a 

person’s appearance whereas faces also provide external representations of identity. 

Cognitive models of person recognition also specify that access to cognitive 

representations of a person’s name and face are structurally linked, whereby 

activation of one type of stimulus can facilitate processing of the other  (see, e.g., 

Burton et al., 1990). Therefore, if names produce the same relationship between 

feelings of familiarity, attraction and liking as faces do, then this would indicate that 

evaluations of faces map onto the same internal person representations as names. On 

the other hand, if dissociable relationships between these factors are found for faces 

and names, then this would indicate that observers evaluate familiarity, attraction and 

liking differently depending on whether this information has to be perceived from an 

external stimulus or retrieved from internal representations.  

 

Method 

Participants 

Fifty-two participants, (26 male, 26 female) with a mean age of 20.31 years 

(SD = 5.20, Range = 18 to 54), participated in this experiment. All participants were 

aged 18+ and had normal-to-corrected vision. Three participants were excluded due 

to non-completion of the experiment, resulting in a final sample of 49 participants. 
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Materials 

The stimuli consisted of facial images of 50 celebrities (25 female and 25 

male), and their names. The images were obtained from screen shots of the Graham 

Norton show and feature each celebrity portraying a relatively neutral expression 

(see Figure 2.1 for example images). Each image was cropped to a height and width 

of 7.7 cm. Faces were angled slightly away from the camera due to the camera 

position used in the show. This method allowed for more naturalistic images 

compared to previously adopted methods such as the use of passport style 

photographs. Image background was comparable across stimuli due to collection 

from the same source. The name stimuli featured only the names of each celebrity. In 

most cases this consisted of both their first and last name, but in cases where the 

celebrity is best known by a single name, one name was presented to avoid potential 

confusion (e.g. RuPaul).  

 

 
 

Figure 2.1. An array featuring examples of the face stimuli employed in this 

experiment. 
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At the beginning of each trial in both blocks, the stimuli were presented 

alongside the question ‘How much do you know about this celebrity’, with a 7-point 

scale from ‘1 – Nothing at all’ to ‘7 – A lot’. This acted as a measure of Familiarity 

and was used to determine the questions that were presented subsequently. Within 

the name block, in the case of complete unfamiliarity (an indication of 1), the trial 

would immediately move on as no further information could be garnered. However, 

if familiar with the celebrity (i.e., a score larger than 1), participants were presented 

with six questions, designed to assess Familiarity, Attractiveness and Liking. These 

questions are summarised in Table 2.1 and were aimed at understanding how these 

factors may interact within an explicit self-report task. 

A similar format was implemented for the image block, with slight 

differences, see Table 2.2. In this block, if a celebrity was unfamiliar, participants 

received only the three questions pertaining to Attractiveness and Liking, as a face 

image is adequate for these judgements. However, if familiar, all six questions 

regarding Familiarity, Attractiveness and Liking were presented. 

 

Procedure 

This experiment was provided online through Qualtrics and consisted of two 

separate blocks. In the first block, participants were provided with the name of a 

celebrity and a 7-point Likert scale pertaining to how familiar they were with the 

presented celebrity. Subsequent questions surrounding Familiarity, Attractiveness and 

Liking were then provided depending on the initial familiarity judgement. In the 

second block, participants were provided with the facial image and name of one of 

the celebrities, alongside the same 7-point scale to assess Familiarity. Again, the 
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presentation of subsequent questions depended on the initial familiarity score. The 

experiment was completed once all ratings were provided for each celebrity. 

 

Table 2.1 

All possible questions presented within the name block 

Questions Answer Scale (Min. to Max.) 
1) How much do you know about 

this celebrity? 
1- Nothing at all 
7- A lot 

2) What is this celebrity’s 
profession? (Please select as 
many as apply). 

1- Unknown 
2- Comedian 
3- Actress/ Actor 
4- Singer 
5- Sport Personality 
6- TV Personality 

3) Do you know what this celebrity 
looks like? 

1- Definitely not 
7- Definitely yes 

4) How ‘good looking’ would you 
consider this celebrity to be, 
irrespective of whether you are 
personally attracted to them? 

1- Not at all 
7-   Extremely 

5) From your personal perspective, 
how sexually attractive do you 
think this celebrity is based on 
their appearance? 

1- Not at all 
7-   Extremely 

6) From your personal perspective, 
how sexually attractive do you 
think this celebrity is based on 
their personality? 

1- Not at all 
7-   Extremely 

7) How much do you like this 
celebrity based on their 
personality? 

1- Not at all 
7-   Extremely 
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Table 2.2 

All possible questions presented within the face block 

Questions Answer Scale 

8) How much do you know about 
this celebrity? 

1- Nothing at all 
7-   A lot 

9) How well do you think this 
image captures the typical 
appearance of this celebrity? 

1- Not at all 
7-   Extremely 

10) How ‘good looking’ would you 
consider this celebrity to be, 
irrespective of whether you are 
personally attracted to them? 

1- Not at all 
7-   Extremely 

11) From your personal perspective, 
how sexually attractive do you 
think this celebrity is based on 
their appearance? 

1- Not at all 
7-   Extremely 

12) From your personal perspective, 
how sexually attractive do you 
think this celebrity is based on 
their personality? 

1- Not at all 
7-   Extremely 

13) How much do you like this 
celebrity based on their 
personality? 

1- Not at all 
7-   Extremely 

14) In reference to level of physical 
attractiveness, how similar to 
you is the celebrity? 

1- Not at all 
7-   Extremely 
 

15) Overall how similar to you is 
the celebrity? 

1- Not at all 
7-   Extremely 

 

Results 

In the name condition, any Familiarity rating above 1 was initially taken to 

indicate familiarity, prompting the presentation of all further questions in this block. 

However, for the purpose of data analysis, ratings above four were considered to 

indicate familiarity, due to this being the midpoint of the scale. As such, results will 
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reflect familiarity apart from selected instances, which will be specified, in which 

results below this familiarity score are explored. This allows for comparisons across 

the name and faces block as, due to the nature of word stimuli, Attractiveness and 

Liking ratings could only be collected for familiar celebrities. All subsequent 

correlational data has been amalgamated and is provided in Table 2.3. In order to 

undertake these analyses, the scores for each question was calculated across all 

participants for each celebrity. Analysis was then conducted, not on specific 

celebrities, but correlations were computed for each question across all average data 

points across celebrities. Furthermore, post-hoc power analysis was completed on 

G*Power to test the statistical power of this experiment achieved. With a sample size 

of 49, and r = .83, the achieved power equals 1.00. 
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Table 2.3 

P-values of correlations between all items within the names and faces blocks when 

considering those who indicated a familiarity score above four. 

Concept Items Names (p-value) Faces (p-value) 
Attractiveness and 
Liking 

Good looks –  
Attraction to 
personality 

< .001*** 0.001** 

 Good looks –  
Liking for 
personality 

.11 .32 

 Attraction to 
appearance –  
Attraction to 
personality 

< .001*** < .001*** 

 Attraction to 
appearance –  
Liking for 
personality 

< .001*** .004** 

Familiarity and 
Attractiveness 

Knows – 
Attraction to 
appearance 

.002** .24 

 Knows –  
Good looks 

.19 .07 

Familiarity and 
Liking 

Knows –  
Attraction to 
personality 

< .001*** .65 

 Knows – 
Liking for 
Personality 

< .001*** .28 

 
Note. *** indicates p < .001, and ** indicates p < .01. 
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Name Stimuli 

Attractiveness and Liking 

Firstly, Pearson’s correlations were calculated to ensure that both items 

within Attractiveness and Liking were accessing their corresponding concepts. These 

correlations show that the items within Attractiveness (items 4 and 5), r(47) = .83, p 

< .001, and Liking (items 6 and 7), r(47) = .89, p < .001, were strongly and 

positively correlated. This confirms that both items within each concept of 

Attractiveness and Liking were measuring the same factor. 

The relationships between Attractiveness and Liking were then explored by 

calculating Pearson’s correlations between the two items within each of these 

concepts (see in Figure 2.2). A positive correlation between Attractiveness and 

Liking was found when considering good looks and attraction to personality, r(47) = 

.50, p < .001, attraction to appearance and attraction to personality, r(47) = .74, p < 

.001, and attraction to appearance and liking for personality, r(47) = .55, p < .001. 

This indicates that for celebrities whose appearance was accessed from their names, 

the more attractive they were considered to be, the more they were liked. However, 

while attraction to appearance correlated with liking for personality, no correlation 

was identified between the items of good looks and liking for personality, r(47) = 

.23, p = .11. This indicates that people who are judged to be good looking are not 

necessarily the same people whose appearance participants might be attracted to, and 

it is physical attraction rather than good looks per se that relates to Liking. 
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Figure 2.2. Scatterplot array featuring correlations between each of the two items 

indicative of Attractiveness and Liking, containing a regression line. 

 

Familiarity 

Correlations were then calculated between Familiarity and the other factors 

(see Figure 2.3). This revealed a positive correlation between Familiarity and one of 

the two scores of Attractiveness: attraction to appearance, r(48) = .44, p = .002. This 

showed that the more familiar a participant was with a celebrity, the more attractive 

they considered them to be. However, no correlation was identified for the 

Familiarity and the Attractiveness item of good looks, r(49) = .19, p = .19. When 

considering the relationship between Familiarity and Liking, the attractiveness of a 

personality, r(48) = .52, p <.001, and liking for a personality, r(48) = .48, p <.001, 

correlated with Familiarity. This indicates that the more familiar a celebrity is, the 

more likeable they are also thought to be.  
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Figure 2.3. An array of scatterplots, featuring regression lines, reflecting participant 

ratings of Familiarity alongside Attractiveness and Liking. 

 

Face Stimuli 

Attractiveness and Liking 

Correlations were again conducted to ensure that the items within 

Attractiveness and Liking were accessing the same concepts, with results showing 

that both Attractiveness (items 12 and 13), r(48) = .72, p < .001 and Liking (items 14 

and 15) were highly correlated, r(48) = .80, p < .001. Next, Pearson’s correlations 

were computed for participants who indicated Familiarity with the celebrity stimuli. 

As can be seen in Figure 2.4, positive correlations were found for good looks and 

attraction to personality, r(48) = .44, p = .001, and for attraction to appearance and 

attraction to personality, r(48) = .70, p < .001, and attraction to appearance and liking 

for personality, r(48) = .40, p = .004. This suggests that the more attractive 
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participants considered a celebrity to be, the more they liked them. However, as with 

name stimuli, no correlation was discovered between the items of good looks and 

liking for personality, r(48) = .14, p = .32, again indicating that people who are 

judged to be good looking are not necessarily the same people whose appearance 

participants might be attracted to, and it is physical attraction rather than good looks 

that relates to Liking. 

 

 

Figure 2.4. Scatterplots representing the correlations, with regression line, between 

Attractiveness and Liking in the face condition. 

 

Further analysis was carried out to investigate how Attractiveness and Liking 

are associated in the viewing of less familiar facial stimuli. For this analysis, only 

participants who indicated a score below 4 on the 7-point scale of Familiarity were 

considered. However, there were no correlations found between any items, all ps > 

.13 (see Figure 2.5). This indicates that, in contrast to familiar faces, Liking and 
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Attractiveness are dissociable for unfamiliar faces. This seems logical given that 

participants have no insight into the personalities of people they do not know, and 

demonstrates that such information is not extrapolated falsely from impressions of 

Attractiveness. 

 

 

 

Figure 2.5. Scatterplots representing the correlations between the items of 

Attractiveness and Liking when participants were unfamiliar with the celebrity face 

stimuli. 

 

Familiarity 

Finally, Familiarity was considered alongside Attractiveness and Liking. As 

can be seen in Figure 2.6, Pearson’s correlations indicated no significant correlations 

between Familiarity and the Attractiveness measures of good looks, r(48) = .26, p = 

.07, and attraction to appearance, r(48) = .17, p = .23. Similarly, there were no 
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reliable relationships between Familiarity and the attraction to personality, r(48) = 

.07, p = .64, and liking for personality, r(48) = .16, p = .27. This suggests that when 

presented with a facial image, and thus when judgements are not reliant on memory, 

Familiarity, Attractiveness and Liking act as independent concepts. 

 

 

Figure 2.6. Array of scatterplots for the correlations between items indicative of 

Familiarity, Attractiveness and Liking when presented with facial images. 

 

Discussion 

This experiment investigated interactions between Familiarity, Attractiveness 

and Liking based on self-report ratings, to examine the relationships between these 

factors in the evaluation of people. This study also explored whether the relationship 

of these factors depends on whether observers are viewing faces or have to access 

internal representations of a person’s appearance via their name. These results were 
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collected to provide a basis for subsequent experiments that examine these factors 

with implicit cognitive measures. 

Firstly, we consider judgements triggered by name information to discover if 

stimuli type affected how ratings were performed. Correlations looking at the 

relationships between the two items indicative of each Attractiveness and Liking 

suggested that, overall, celebrities who were considered as more attractive, were 

generally liked more. This finding was expected, due to its congruence with the 

wider literature (Joseph, 1982; Kniffin & Wilson, 2004; Langlois et al., 2000). Only 

one of these relationships, between the items of good looks and liking for 

personality, did not correlate, explanations for which will be explored later in this 

chapter. Despite this, both of the items within Attractiveness and Liking 

demonstrated a highly positive relationship, suggesting a correspondence in 

measured factors. 

When expanding this analysis to include Familiarity, a clear positive 

relationship was identified between Familiarity and Liking. Only one item within 

Familiarity was used in this analysis (know), as this item effectively encapsulates the 

concept of familiarity. Results indicated that generally the more familiar the 

participant was with a celebrity, the more they liked them, further corroborating 

findings from wider literature (Harrison, 1969; Sprecher et al., 2013). The interaction 

between Attractiveness and Familiarity showed a more complex relationship as only 

one of the Attractiveness items (attraction to appearance) correlated with the 

Familiarity item, with no correlation identified for the good looks item. The absence 

of a correlation between good looks and either item of Familiarity and Liking hints at 

the type of attraction that may exist within the relationships between these factors. 

Despite the high correlation between the two Attractiveness items, they seem to 
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access different facets of this factor. Good looks refers to a more objective 

judgement of someone’s facial appearance, while attraction to appearance reflects 

the more subjective judgment of how attracted one person is to another individual. 

As such, it seems that feelings of attraction, rather than the objective attractiveness 

of others, interacts with Familiarity and Liking. 

When considering facial stimuli, when participants were familiar with the 

celebrities, strong positive correlations were identified between the Attractiveness 

item of attraction to appearance and both items of Liking (attractiveness to 

personality and liking of personality). Once again, no relationship was uncovered 

between Liking and the Attractiveness item good looks, further consolidating the 

idea that Liking interacts with subjective attraction, rather than simply how good 

looking an individual generally is perceived to be. 

However, the link between Attractiveness and Liking for less well-known 

celebrities is also of interest in this block. This analysis was impossible for name 

stimuli, as when presented with a name, Attractiveness and Liking evaluations can 

only be made for those we already have a mental representation of. However, these 

concepts can be inferred from facial images. Results for unfamiliar stimuli showed 

that no correlations were identified between any of the items of Attractiveness or 

Liking. 

When expanding analysis to consider ratings of Familiarity alongside 

Attractiveness and Liking, no significant correlations were identified. This is unlike 

the findings identified within the name condition whereby positive correlations were 

found amongst all factors. This may be due to variance in familiarity cues between 

conditions. When provided with a name, familiarity is treated as more of a binary yes 

or no indication, as there is little information to cue familiarity beyond a simple, do I 
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know someone with this name, decision. Within this more simplistic categorisation 

of Familiarity, Attractiveness and Liking, evaluations are confounded by Familiarity, 

in that we perceive familiar people to be more likeable because they are attractive, or 

vice versa. However, when provided with a facial image, familiarity is treated as 

more of a scale. These images provide more familiarity cues, as observers may be 

somewhat familiar with the celebrity, such as recognising them from a film or a 

show, without knowing them well enough to be able to identify their name. In these 

cases, there is higher variance in Attractiveness and Liking ratings at each level of 

this Familiarity scale, and these are not related. As such, the results suggest that 

Familiarity, Attractiveness and Liking are treated as separate and independent 

concepts when facial images are provided due to the increased presence of 

familiarity cues. It should also be noted that there is a restricted range of correlations 

when considering the factor of Familiarity, due to the exclusion of data falling below 

a rating of 4. While this was conducted to categorise familiar and unfamiliar others, 

any potential correlations with Attractiveness and Liking may have been limited as a 

result. 

The aim of this experiment was to analyse how Attractiveness, Familiarity 

and Liking interact to form a basis of understanding for future experiments 

evaluating these factors using implicit cognitive measurements. Within the name 

condition, the results generally mimicked those found in the wider literature 

(Commisso & Finkelstein, 2012; Harrison, 1969; Monin, 2003), where these factors 

are often related. However, one of the items of Attractiveness (good looks) did not 

follow this same pattern of results. This has implications for our understanding of 

exactly how, and when, these factors interact. The lack of relationship present due to 

the good looks item suggests that Attractiveness only interacts with the other factors 
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when considering personal attraction to another, and not just the objective 

attractiveness of faces. As such, when considering how these factors may interact 

within cognitive tasks, the nature of the factors included should be considered. 

Consequently, when assessing attraction in subsequent thesis chapters, personal 

attraction will be considered rather than objective judgements in order to facilitate 

potential interactions between factors. 

Furthermore, the type of stimuli had a considerable impact on this 

experiment. While the name block showed relationships present between Familiarity, 

Attractiveness and Liking, this was not identified in the face condition when 

considering Familiarity. Neither Liking or Attractiveness correlated with this factor, 

suggesting that Familiarity interacts differently when presented with a face than 

when recalling an identity cued by a name. While the potential differences between 

names stimuli and facial images when evaluating feelings of Familiarity, 

Attractiveness and Liking have not yet been widely explored, this study shows that 

stimuli type can significantly affect the ratings of these attributes, particularly when 

considering Familiarity. The type of stimuli included in this experiment should also 

be evaluated. The stimuli consisted of the names and faces of various celebrities and 

thus the generalisability of these findings to everyday others should be considered. 

While this cannot be addressed in the current experiment, a further study analysing 

these groups alongside each other, while implementing the current design, could 

effectively investigate these generalisability concerns.  

In conclusion, when considering facial images and names of celebrities, 

ratings of Familiarity, Attractiveness and Liking often correlate. Generally, the more 

we like someone, the more attractive we find them and vice versa. Furthermore, the 

more familiar we are with another person, the more attractive and likeable they are 
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usually considered to be. This demonstrates that evaluations of Attractiveness, 

Liking and Familiarity are intertwined. This raises the question of whether widely 

used implicit cognitive measures of attractiveness can be affected by the interplay of 

these factors. This question will be examined in Chapter 3. 
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Chapter 3 
 
 
 

Implicit Measures of Sexual Interest 
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Introduction  

Human beings are inclined to evaluate the attractiveness of others, with 

judgements occurring automatically (Ritchie et al., 2017) and within a fraction of a 

second (Locher et al., 1993; South Palomares & Young, 2018; Willis & Todorov, 

2006). One facet of these evaluations pertains to sexual orientation, which acts as a 

lens through which attraction to another person can be determined. As such, sexual 

orientation has been investigated extensively, traditionally in the form of self-report 

(Dombert et al., 2016; Hoon et al., 1976; Howell et al., 1987), such as in Chapter 2 

of this thesis which explored attractiveness alongside the secondary factors of 

familiarity and liking, via a self-report questionnaire. However, due to the sensitive 

and social nature of sexual orientation, the potential manipulability of this response 

has led to the development and implementation of more implicit cognitive measures.  

These cognitive measures of sexual orientation are often based on the 

measurement of latency and attention. A classic example of this is the Viewing Time 

paradigm (Rosenzweig, 1942). Viewing time tasks utilise the assumption that images 

congruent with sexual orientation create an attention-driven delay, resulting in longer 

viewing times (Gress et al., 2013). These findings have been replicated, albeit to 

varying degrees, across experiments utilising an extensive range of stimuli including 

nude (Harris et al., 1996; Quinsey et al., 1996), partially clothed (Israel & Strassberg, 

2009; Rönspies et al., 2015), and fully clothed imagery (Schmidt et al., 2017). The 

general robustness of this measure for detecting attraction to specific person 

categories has led to implementation within forensic populations (Gray et al., 2015; 

Gress, 2005; Schmidt et al., 2017).  

A range of other paradigms have been developed to provide implicit 

measurements of attraction, such as the Pictorial Stroop. This task is based on the 
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original Stroop test (Stroop, 1935) and involves the presentation of images with 

coloured tints. In this paradigm, participants are typically slower in identifying 

image hue for stimuli of the attractive gender category (Ciardha & Gormley, 2012; 

Mannfolk et al., 2023). These pictorial Stroop tasks allow for direct presentation of 

sexually attractive individuals, making them advantageous over word-based Stroop 

tasks, for use in research where stimuli pose, clothing, gender, or identity are under 

direct observation (Ciardha & Gormley, 2009).  

From viewing time measures (Harris et al., 1996; Quinsey et al., 1996) to 

Stroop tasks (Ciardha & Gormley, 2012; Price & Karl Hanson, 2007), results show 

that heterosexual individuals view other-sex stimuli for longer than same-sex stimuli. 

Generally, however, these tasks have demonstrated success in reflecting sexual 

orientation of male participants, with mixed results reported for other-gendered 

individuals (Bailey, 2009; Lippa, 2012; Quinsey et al., 1996).  

Throughout these experiments, attractiveness is often treated as a simple 

category, whereby stimuli are divided into images corresponding to observers’ sexual 

orientation (male vs. female). However, some experiments have sought to gain 

understanding of the sensitivity of these measures beyond their category-based 

natures. One experiment discovered that male and female participants viewed more 

attractive models for longer than less attractive models (Lippa, 2012). For men this 

was specific to female models, whilst women followed this pattern regardless of sex 

category. However, there is also opposing evidence to suggest that viewing time 

measures are less sensitive to these stimulus-specific findings. When viewing nearly-

nude magazine models, Israel and Strassberg (2009) found that viewing time and 

attraction ratings did not correlate, despite longer viewing times for opposite sex 

images. Thus, whereas viewing time can consistently measure broad-level attractive 
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impressions of sex category, it is unresolved whether similar effects persist at a more 

fine-grained level within groups.  

Resolving this issue has theoretical advantages and disadvantages, both as a 

measure and as a human phenomenon. When considering attractiveness at category 

level, there are merits within forensic applications. For example, when investigating 

sex offenders with child victims, it is pertinent to identify age-related sexual interest, 

as this leads to increased recidivism rates (Barbaree & Marshall, 1988; Hanson & 

Bussière, 1998; Seto et al., 2004). However, in these cases, attractiveness towards 

individual stimuli has not been assessed. Such within-category distinctions may be 

insightful when considering factors that may interfere or interact with feelings of 

attractiveness, such as familiarity with a person (Han et al., 2020; Moreland & 

Beach, 1992; Peskin & Newell, 2004). As such, it is important to uncover what level 

of attractiveness cognitive measures can reflect. Currently, it remains unresolved 

whether category attractiveness defines behaviour irrespective of other variation 

between individuals within categories, or whether category responses are driven by 

such differences. 

When considering cognitive measures of attraction, stimuli often vary in 

identity. This can lead to potential confounds through individual preferences in 

attraction to stimuli models. Moreover, differences in attraction between people are 

also accompanied by within-person variability, a term referring to the inevitable 

fluctuations in appearance experienced by the same individual. The presence of such 

within-person variation has been identified through sorting tasks, where appearance 

deviates so greatly within individuals that photos of the same identity are often 

classified as representing different people (Jenkins et al., 2011). This within-person 

variation is so extensive that in order to accurately learn a face, exposure to multiple 



 61 

instances of identity is required (Andrews et al., 2015; Murphy et al., 2015; Ritchie 

& Burton, 2017). As a consequence of such variation, attractiveness of an individual 

also differs across images, to the point where this can vary more within an identity 

than between individuals (Jenkins et al., 2011). This concept has rarely been utilised 

in the study of sexual attraction, as research has focused on response to unfamiliar 

others, making it difficult to determine whether an attractive person or an attractive 

image is being viewed. However, by presenting participants with two images of the 

same identity that vary in attractiveness, confounds introduced through individual 

differences can be avoided.  

In the current series of experiments, a range of paradigms and stimuli will be 

employed to investigate differences in attractiveness across and within the sex 

category of person stimuli. This will allow for a more robust exploration into the 

level of attractiveness that cognitive measures can assess. In Experiments 2 and 3, 

viewing time tasks will be utilised to analyse attraction at both the between- and 

within-category levels of sexual attraction, whilst Experiment 4 collapses this design 

and only considers within-category levels of attraction. Akin to the aforementioned 

literature, we expect to find longer viewing times for images congruent with sexual 

orientation, specifically in heterosexual male participants. However, it remains 

unknown whether these viewing-time effects will be present across within-category 

variation in attractiveness. In Experiment 5, a Pictorial Stroop task will then be 

implemented to replicate and extend potential within-categorical findings. Across 

tasks, a range of stimuli will be employed to analyse the validity of cognitive 

measures as a response of between- and within-category attractiveness. Such stimuli 

will include full body images, in casual clothing and swimwear, as well as facial 

images. These experiments will lead to further understanding as to whether cognitive 
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measures are tapping into attractiveness as a categorical concept, whereby people are 

deemed attractive based on the sex group they belong to (such as male or female) or 

whether such measures are sensitive to higher levels of distinction (i.e. interest in a 

specific-other).  

Finally, as a further point of interest, familiarity with stimulus identity will 

also be considered throughout this study. The potential interactions between 

attractiveness and familiarity were investigated in Chapter 2 of this thesis, with 

correlations identified for name but not face stimuli. However, generally evidence 

has shown that familiarity can affect and interact with attractiveness through 

increased exposure, as repeated observation of a person or image leads to higher 

attractiveness ratings (Han et al., 2020; Peskin & Newell, 2004; Thiruchselvam et 

al., 2016). However, it remains unknown how familiarity as a factor may influence 

feelings of attractiveness within sex categories, as well as between categories. Thus, 

in the following experiments familiarity will be investigated through use of 

repeatedly presented known and unknown identities. This will allow for more robust 

investigation into the levels of sensitivity within cognitive measures, as well as 

further understanding into the potential interactions within these factors. 

 

Experiment 2 

Viewing time tasks are often implemented to explore different facets of 

attractiveness, such as sexual orientation (Ebsworth & Lalumière, 2012; Locher et 

al., 1993). These tasks are based on the notion that the longer a participant chooses to 

view a stimulus, the more attractive they deem it to be (Rosenzweig, 1942). In these 

experiments, analysis is often constrained to comparing categories of stimuli, such as 

men and women, to gain insight into category-based attractiveness. However, there 
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has been limited investigation into the sensitivity of this measure within these sex 

groups, and with conflicting results (Israel & Strassberg, 2009; Lippa, 2012). 

This experiment will first focus on the more widely identified between-sex 

group differences in attraction. This will further our understanding of whether 

implicit measures can assess differences in attraction, providing a strong basis for 

focus on within-sex group differences later in this chapter. To investigate this, images 

of male and female soap opera actors will be presented to participants. This 

experiment will additionally explore the role of familiarity in viewing time responses 

by featuring both familiar and unfamiliar identities. Evidence has shown that the 

more familiar a face, the more attractive it is considered to be (Han et al., 2020; 

Moreland & Beach, 1992; Rhodes et al., 2005). However, it remains unknown as to 

whether familiarity with a stimulus model will exert effects over higher-level 

distinctions of attractiveness, and whether these effects can be observed through 

implicit cognitive measures. 

 

Method 
 

Participants 

This experiment included 80 heterosexual participants, comprising of 40 men 

(Mage = 40.6 years, SD = 15.02, Range = 20 to 75) and 40 women (M = 37.97, SD = 

12.29, Range = 21 to 64). Two male participants were excluded from analysis due to 

aborting the experiment before completion. All participants resided in the UK at time 

of participation, identified as heterosexual according to the Kinsey scale (Kinsey et 

al., 1948), with 95% of males and 90% of females reporting UK nationality.  
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Materials 

The experimental stimuli consisted of 20 British and 20 German TV Soap 

Opera stars, see Figure 3.1 for example stimuli. The British celebrities (10 male, 10 

female) were selected from a list of former and current EastEnders cast members, 

while the German celebrities (10 male, 10 female) were selected from the popular 

German Soap Gute Zeiten, schlechte Zeiten.  

 

 

  
 

Figure 3.1. Example stimuli for Experiment 2. Familiar soap opera celebrities are 

featured in the top row, and unfamiliar in the bottom row. 

 

These celebrities were chosen as they represent a population which is 

nationally famous, in that they are likely to be familiar to people living in the same 

country as the show is aired, but unfamiliar to all others. The use of soap stars allows 
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for comparability across the superficial elements of the stimuli such as pose, lighting 

and image quality. This allows for more equitable stimuli across familiarity 

conditions than can be obtained through use of alternative populations, such as 

highly familiar A-list celebrities and unknown individuals.  

Stimuli were collected using a google image search for the name of each 

celebrity followed by the phrase ‘facial image’. The first high quality, frontal view 

image of each celebrity was chosen. Each image was then cropped from the 

background and resized to a height of 600 pixels, with a pixel per inch resolution of 

72. The remaining facial image was then superimposed onto a plain grey background 

measuring a height of 27.09 cm and a width of 36.12 cm. 

 

Procedure 

This experiment was programmed in PsychoPy (Peirce et al., 2019) and 

implemented online via Prolific through Pavlovia. Participants were first presented 

with instructions asking them to rate the following images based on how attractive 

they found them to be. This wording was chosen to highlight the role of personal 

attraction in this decision-making process due to findings from Chapter 1 of this 

thesis indicating that general and personal attractiveness judgements lead to different 

interactions with additional factors, such as familiarity. A key press of ‘1’ was 

considered ‘unattractive’ with ‘5’ constituting ‘highly attractive’. Instructions stated 

to respond as quickly and accurately as possible. Each stimulus appeared in a 

randomised order and remained on display until a response had been made. This was 

then repeated a further three times, for a total of four blocks, with a break included in 

the middle. A last block was then presented for a familiarity check, with the images 

each being shown a final time. This time participants were asked to rate how familiar 
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they were with each individual model, from ‘1 – Unfamiliar’ to ‘5 - Highly 

Familiar’. 

 

Results 

All analyses were conducted with a familiarity check applied. This process 

involved comparing participants self-reported familiarity scores with the 

predetermined stimulus familiarity category, i.e. UK versus German celebrities. For 

the familiar UK category, data was excluded from analysis for identities categorised 

as unfamiliar, indicated by a score lower than ‘3’. For the unfamiliar German 

category, familiar identities were excluded, represented by a score higher than ‘3’. 

This ensured that both of these categories were representative of participant 

familiarity and not simply assumed based on nationality. This resulted in the 

exclusion of 47.70% of trials featuring familiar celebrities and 41.18% of those 

presenting unfamiliar celebrities. Post-hoc power analysis indicated that this 

experiment had limited statistical power of .25. In order to account for outliers in the 

data that may skew results, any viewing time over 6 seconds was excluded from 

analysis. Across the literature in this field there has been a wide range of exclusion 

criteria implemented, with outliers classified within a range of 5-15 seconds 

(Ebsworth & Lalumière, 2012; Lippa, 2012; Xu et al., 2017). A criteria of 6 seconds 

was applied as it fell within this range and provided a stringent value, allowing for 

higher confidence in any effects identified based on viewing time differences. 
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Male Participants 

Ratings 

Analysis was broken down by participant gender to investigate how results 

differ across these categories. Figure 3.2 represents the mean attractiveness ratings 

per stimulus category for male participants. A 2 (Sex: same, opposite) x 2 

(Familiarity: familiar, unfamiliar) repeated-measures ANOVA showed a main effect 

of Sex, F(1,21) = 33.00, p < .001, η2 = .31,  whereby people of the opposite sex were 

rated as more attractive than people of the same sex. There was no main effect of 

Familiarity found, F(1,21) = 2.69, p = .12, η2 = .02, or an interaction between Sex 

and Familiarity identified, F(1,21) = 0.54, p = .47, η2 = .001.  

 

Figure 3.2. Bar graph showing average attractiveness ratings per stimulus category 

within male participants. Standard deviation is represented through error bars. 

 

 

 



 68 

Viewing Time 

A 2 (Sex: same, opposite) x 2 (Familiarity: familiar, unfamiliar) repeated-

measures ANOVA indicated no main effect of Sex, F(1,21) = 0.16, p = .70, η2 = .01, 

or Familiarity, F(1,21) = 0.00, p = 1.00, η2 = .00. There was no interaction found 

between these factors, F(1,21) = 0.37, p = .55, η2 = .02. See Figure 3.3 for mean 

values. 

 

Figure 3.3. Bar graph depicting mean viewing times per stimulus category within 

male participants. Error bars show standard deviation. 

 

Female Participants 

Ratings 

The analysis was then split to only consider female participants, see Figure 

3.4 for mean attractiveness ratings provided by female observers. A 2 (Sex: same, 

opposite) x 2 (Familiarity: familiar, unfamiliar) repeated-measures ANOVA was 

conducted to investigate attractiveness ratings. A main effect of Sex was uncovered, 
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F(1,31) = 15.5, p < .001, η2 = .33, whereby female participants considered people of 

the same sex to be more attractive than the opposite sex. A main effect of Familiarity 

was found, F(1,31) = 29.9, p < .001, η2 = .49, indicating higher attractiveness ratings 

for familiar than unfamiliar people. An interaction was identified between these 

factors, F(1,31) = 10.9, p = .002, η2 = .26, and Post-hoc Bonferroni adjusted t-tests 

with an alpha level of .013 (.05/4) were computed to investigate this interactive 

effect. Female participants considered familiar males to be more attractive than 

unfamiliar males, t(34) = 5.61, p < .001, d = .95. Furthermore, unfamiliar females 

were rated as more attractive than unfamiliar males, t(34) = 4.01, p < .001, d = .68. 

No other comparisons reached statistical significance, p > .02. 

 

Figure 3.4. A bar graph representing mean attractiveness ratings provided by female 

participants per stimulus category with error bars indicating standard deviation. 
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Viewing Times 

A 2 (Sex: same, opposite) x 2 (Familiarity: familiar, unfamiliar) repeated-

measures ANOVA was then computed for viewing times, see Figure 3.5 for average 

viewing length for female participants. A main effect of Sex was identified, F(1,31) 

= 8.03, p = .008, η2 = .21, whereby females viewed people of the same sex for longer 

than the opposite sex. No main effect of familiarity was found, F(1,31) = 0.07, p = 

.79, η2 = .00 . Finally, there was no interaction present between Sex and Familiarity, 

F(1,31) = 2.49, p = .12, η2 = .07. 

 

Figure 3.5. Bar graph featuring mean viewing times per stimulus categories for 

female observers. Standard deviation is presented through error bars. 

 

Discussion 

In this experiment, the aim was to re-examine the ability of cognitive 

measures, in this case viewing time, for measuring category-based attractiveness. 

When rating stimuli based on attractiveness, heterosexual male participants 
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considered opposite sex images to be more attractive than same sex images. 

However, heterosexual female observers rated same sex stimuli as the most 

attractive. Additionally, female participants rated familiar models as more attractive 

than unfamiliar models, unlike male observers who exhibited similar ratings 

regardless of familiarity level. This suggests that explicit self-report tasks can 

measure attractiveness differences between sex groups within male observers. 

Female participants show a more complex response pattern, a result found 

throughout the wider literature across a range of methodologies (Bailey, 2009; 

Chivers et al., 2004). 

When considering viewing time, results were not reflective of sexual 

orientation or familiarity with the stimulus model. The low correspondence between 

the self-report and the viewing time task suggests that attractiveness and familiarity 

may not be able to be accurately captured through implicit cognitive measurement. 

However, the absence of any viewing time effects could be due to the nature of facial 

stimuli, which may not be salient enough to produce an effective measure of 

attractiveness. This suggestion is supported by the lack of between sex category 

differences, the presence of which has been found consistently throughout the 

literature (Imhoff et al., 2010; Quinsey et al., 1996; Rönspies et al., 2015). To 

address this, subsequent experiments will employ more sexually salient stimuli, 

through use of full body imagery, to further investigate implicit measurement of 

attractiveness and familiarity.  

In this experiment, familiarity with the stimulus model was investigated to 

explore any potential interaction with perceived attractiveness, and to further inform 

the possible applications of viewing time as a measure. Despite research suggesting 

familiarity can lead to higher ratings of attractiveness (Han et al., 2020; Moreland & 
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Beach, 1992; Rhodes et al., 2005), this was only identified within this experiment 

when considering female observers evaluations of male targets.  

 

Experiment 3 

Experiment 2 provided a basis of understanding of how attractiveness and 

familiarity may interact between sex groups and what stimuli may inhibit the 

cognitive measurement of these factors using cropped faces as stimuli. Experiment 3 

was designed to replicate these findings while employing a full body stimulus set, 

thus addressing the caveat introduced by the facial stimuli in Experiment 2, whereby 

facial images did not elicit viewing time differences reflective of sexual orientation. 

Furthermore, this stimulus set allowed for the exploration of attractiveness effects 

both between and within sex categories. Images of familiar and unfamiliar male and 

female celebrities were presented to participants, with within-person variability 

introduced to limit the influence of identity confounds. To this end, each person was 

represented by two images, one wearing casual clothing and one in beachwear, in 

order to vary attractiveness across each identity. Therefore, Experiment 3 was 

designed to build upon the findings of Experiment 2 and to provide the first evidence 

of empirical investigation aiming to systematically examine both between and within 

sex category differences in attractiveness alongside familiarity.  

 

Method 

Participants 

Eighty-one participants, 40 male (Mage = 44.76 years, SD = 15.56, Range = 

21 to 77) and 41 females, (Mage = 40.83 years, SD = 12.98, Range = 20 to 66), took 

part in this experiment online through Prolific. All participants self-identified as 
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heterosexual using the Kinsey scale (Kinsey et al., 1948), and resided in the UK at 

time of participation.  

 
Materials 

The stimuli consisted of a total of 80 images, comprising of 40 female and 40 

male celebrities. This aligns with the stimulus numbers often employed throughout 

the literature (Imhoff et al., 2010; Lippa, 2012; Lippa et al., 2010). Within each 

gender category, there were 20 identities – 10 familiar celebrities from the UK or 

US, and 10 from Australia. Two images were included for each celebrity depicting 

this person in casual wear and swimwear. The images were sourced from Google 

images, and resized to 600 pixels in height, with no constraint on width. The 

backgrounds were edited out and replaced with a grey screen. Example stimuli are 

provided in Figure 3.6. 

 

Figure 3.6. Example stimuli for this experiment, depicting a female and male 

celebrity in swimwear (left) and casual wear (right).  
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Procedure 

This experiment was programmed and implemented online in the same way 

as Experiment 2.  Participants were informed that they would be viewing images of 

celebrities in casual clothing and swimwear and were instructed to rate stimuli based 

on how attractive they find them. Ratings were given according to a 5-point Likert 

scale, with the scores ranging between 1 representing ‘not attractive’ and 5 ‘highly 

attractive’. This attractiveness task was separated into four identical blocks, with all 

images shown once in each. Participants were offered a break between blocks two 

and three. The time taken to provide an attractiveness response was collected for 

each stimulus. After the completion of this task, a final block was provided, 

constituting a familiarity check. All stimuli were again presented, this time with 

instructions to indicate how familiar the participant was with the image model. 

Ratings were again taken on a five-point scale, ranging from 1 ‘unfamiliar’ to 5 

‘highly familiar’.  

 
Results 

To ensure that the familiar and unfamiliar stimulus categories were capturing 

participant familiarity rather than assumed familiarity, the data was filtered in the 

same process as Experiment 2, thus allowing for accurate exploration of this factor. 

This resulted in the exclusion of 46.30% of trials featuring familiar celebrities and 

25.80% of those presenting unfamiliar celebrities. Post-hoc power analysis indicated 

a statistical power of .20 for this experiment. Akin to the previous experiment, an 

outlier criteria of 6 seconds was included to minimise outlier effects. 
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Male Participants 

Ratings 

Firstly, the attractiveness ratings provided by male participants were 

considered. Figure 3.7 represents attractiveness ratings for male observers and shows 

higher judgements for opposite sex than same sex stimuli across all clothing and 

familiarity conditions. 

 

Figure 3.7. Bar graph showing attractiveness ratings per stimulus category for male 

participants. Error bars indicate standard deviation. 

 

A 2 (Sex: same, opposite) x 2 (Attractiveness: beach, casual) x 2 (Familiarity: 

familiar, unfamiliar) repeated-measures ANOVA showed a main effect of Sex, 

F(1,32) = 74.03, p < .001, η2 = .42, whereby male participants rated images featuring 

women as more attractive than images of men. A main effect of Familiarity was also 

found, F(1,32) = 14.46, p < .001, η2 = .01, due to familiar others being rated as more 

attractive. Furthermore, a main effect of Attractiveness, F(1,32) = 6.87, p = .01, η2 = 
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.004, was uncovered due to higher attractiveness ratings for people in beach than 

casual wear. There were no interactions present between Sex and Attractiveness, 

F(1,32) = 1.38, p = .25, η2 = .001, Sex and Familiarity, F(1,32) = 1.04, p = .32, η2 = 

.001, or Attractiveness and Familiarity, F(1,32) = 0.71, p = .42, η2 = .00, and no 3-

way interaction between these factors, F(1,32) = 0.63, p = 43, η2 = .00. 

 

 

Viewing Time 

A 2 (Sex: same, opposite) x 2 (Attractiveness: beach, casual) x 2 (Familiarity: 

familiar, unfamiliar) repeated-measures ANOVA was conducted for viewing time 

within male participants, which is illustrated in Figure 3.8.  

 

Figure 3.8. Bar graph featuring viewing time per stimulus category for male 

participants. Error bars indicate standard deviation. 
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 This ANOVA revealed a main effect of Sex, F(1,22) = 8.56, p = .008, η2 = 

.04, due to longer viewing times for people of the opposite sex to the observer than 

the same sex. There were no main effects of Attractiveness, F(1,22) = 0.03, p = .87, 

η2 = .00, or Familiarity, F(1,22) = 0.002, p = .97, η2 = .00, and no interactions 

between Sex and Attractiveness, F(1,22) = 3.78, p = .07, η2 = .004, Sex and 

Familiarity, F(1,22) = 0.55, p = .47, η2 = .002, Attractiveness and Familiarity, 

F(1,22) = 0.01, p = .91, η2 = .00, or all three factors, F(1,22) = 0.02, p = .90, η2 = .00. 

 

Female Participants 

Ratings 

 Finally, the data was split to consider only female participants. The 

attractiveness ratings were considered first, with mean ratings for all conditions 

represented in Figure 3.9. 

 

Figure 3.9. Bar graph showing mean attractiveness ratings per stimulus category for 

female participants with error bars indicating standard deviation. 
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A repeated-measures 2 (Sex: same, opposite) x 2 (Attractiveness: beach, 

casual) x 2 (Familiarity: familiar, unfamiliar) ANOVA indicated a 3-way interaction 

of Sex, Attractiveness and Familiarity, F(1,33) = 11.79, p = .002, η2 = .002. 

Consequently, data was split by familiarity to further analyse this interaction and two 

additional ANOVAs conducted.  

Familiar people were considered first, with a 2 (Sex: same, opposite) x 2 

(Attractiveness: beach, casual) ANOVA showing no main effect of Attractiveness, 

F(1,37) = 0.009, p = .92, η2 = .00, but a main effect of Sex, F(1,37) = 17.86, p < 

.001, η2 = .04, due to higher attractiveness ratings for opposite sex than same sex 

images. Additionally, an interaction between Sex and Attractiveness was identified, 

F(1,37) = 8.55, p = .006, η2 = .01. Bonferroni adjusted t-tests, with an alpha level of 

.013 (.05/4), were conducted to investigate this effect and  indicated that people in 

beachwear were rated as more attractive when these were of the opposite sex of the 

observer than of the same sex, t(38) = 5.61, p < .001, d = .90. Beachwear images 

were considered marginally more attractive than casualwear stimuli within people of 

the opposite sex as the participant, t(39) = 2.23, p = .03, d = .35. Furthermore, casual 

images of the opposite sex were considered marginally more attractive than same sex 

stimuli, t(38) = 2.09, p = .04, d = .34. Finally, people in casualwear were rated as 

similarly attractive as those in beachwear when of the same sex as the observer, t(37) 

= 1.44, p = .16, d = .23. t(38) = 2.09, p = .04, d = .34. 

An equivalent 2 (Sex: same, opposite) x 2 (Attractiveness: beach, casual) 

repeated-measures ANOVA was computed for unfamiliar stimuli. This did not show 

a main effect of Sex, F(1,36) = 0.91, p = .35, η2 = .001, or of Attractiveness, F(1,36) 

= 0.04, p = .83, η2 = .00, and no interaction between these factors, F(1,36) = 1.08, p 



 79 

= .31, η2 = .001. This indicates that the 3-way interaction found between Sex, 

Attractiveness and Familiarity is driven by the stimuli depicting familiar people. 

 

Viewing Time 

A final 2 (Sex: same, opposite) x 2 (Attractiveness: beach, casual) x 2 

(Familiarity: familiar, unfamiliar) repeated-measures ANOVA was conducted to 

investigate viewing time within female observers. The means for this participant 

group are illustrated in Figure 3.10 and show comparable viewing times across all 

conditions. 

 

Figure 3.10. Bar graph representing viewing time per stimulus category for female 

participants, the error bars indicate standard deviation. 

 

Accordingly, no main effects of Sex, F(1,25) = 0.73, p = .40, η2 = .002, 

Attractiveness, F(1,25) = 1.01, p = .33, η2 = .002, or Familiarity, F(1,25) = 2.44, p = 

.13, η2 = .003, were discovered. Similarly, there were no interactions between Sex 
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and Attractiveness, F(1,22) = 0.56, p = .46, η2 = .001, Sex and Familiarity, F(1,22) = 

2.34, p = .14, η2 = .003, Attractiveness and Familiarity, F(1,22) = 2.27, p = .14, η2 = 

.004, and between all three factors, F(1,22) = 0.11 p = .75, η2 = .00. 

 

Discussion 

The aim of this experiment was to explore the sensitivity of implicit 

cognitive tasks for the measurement of between and within sex category 

attractiveness. Male observers clearly elicited a sex category-based effect, with 

opposite sex images leading to longer viewing times than same sex stimuli. 

However, female participants did not show distinguishable viewing time differences 

for stimulus sex, mirroring the complex nature of female sexuality identified 

throughout the literature (Bailey, 2009; Chivers et al., 2004, 2007). 

More importantly, the sensitivity of viewing time was considered in relation 

to within-category responses. As such, participant data for each stimuli context was 

analysed, rather than the broader categories of male and female. This attractiveness 

concept was explored within this experiment by providing a more revealing image 

(swimwear) and a less revealing image (casual clothing) of each identity. Beach 

images were rated as more attractive than casual images by the male participants 

while female observers did not indicate a significant difference in attractiveness 

across these contexts. However, it should be noted that across all conditions, ratings 

fell between two and four on a five-point scale. Potential effects may therefore have 

been masked by these relatively similarly attractive stimuli. Due to the absence of 

ceiling effects, it can be assumed that these ratings were sensitive to real response 

and not measurement error, and thus these stimuli were genuinely considered 
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similarly attractive. Despite significant differences identified via rating scores, there 

were no differences in viewing times across these images. This would suggest that 

viewing time may not be reliably sensitive when considering attractiveness within 

sex categories. Furthermore, no influence of familiarity was uncovered within 

viewing time. This finding emulates Experiment 3 and further suggests that implicit 

cognitive measures are not able to accurately investigate familiarity.  

 

Experiment 4 

Experiment 3 indicated that differences in attractiveness within sex 

categories can be measured through explicit self-report measures. Additionally, when 

employing an implicit measure of viewing time, longer viewing times are present 

when observing opposite sex stimuli. However, the more fine-grained differences in 

attractiveness within sex category, as measured through within-person variation, 

were not indicated in an implicit viewing time task. These responses are specific for 

male participants, with Experiments 2 and 3 showing that females exhibit more 

complex and inconsistent responses, as is often identified when exploring female 

sexuality (Bailey, 2009; Chivers et al., 2004; Quinsey et al., 1996). As participant sex 

was identified to affect results, as can be expected from previous studies, a follow-up 

experiment was then conducted to isolate effects of attractiveness and familiarity 

when this factor is eliminated from the design. This also serves to ensure that the 

strong categorical decision of sex is not obscuring the more subtle differences 

present in familiarity and within-sex attractiveness. By eliminating this factor from 

the design, it is possible that these effects will be enhanced. If viewing time 

measures exclusively reflect attractiveness to sex category, then there should be no 

difference in viewing time length between casually clothed and beachwear stimuli. 
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However, if more fine-grained attractiveness distinctions are encapsulated by this 

response, then longer viewing times should be present when viewing the more 

attractive swimwear stimuli. 

 
Method 

Participant, Materials and Procedure 

This experiment was conducted online through Prolific. Sixty-one 

heterosexual male participants, all of whom identified as heterosexual using the 

Kinsey scale (Kinsey et al., 1948), who held residence in the UK initially took part in 

this experiment (Mage = 35.52, SD = 14.95, Range = 19 to 73). Fourteen of these 

aborted the experiment before completion, leading to analysis of 47 data files. The 

stimuli and procedure were similar to Experiment 3 with the exclusion of female 

participants and male stimuli.  

 

Results 

All analyses were conducted on data which was filtered based on familiarity, 

as outlined in Experiment 2. This resulted in the exclusion of 46.60% of trials 

featuring familiar celebrities and 41.06% of those presenting unfamiliar celebrities. 

Post-hoc statistical power was calculated at .30. Furthermore, a 6 second exclusion 

criteria was calculated to limit outlier effects, consistent with the previous 

experiments. 

 

Ratings 

In a first step of the analysis, attractiveness ratings to images of women in 

beach and casualwear were analysed. The mean values for all stimuli categories are 

shown in Figure 3.11.  
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Figure 3.11. Bar graph illustrating mean attractiveness rating for each category of 

stimuli with error bars representing standard deviation. 

 

A 2 (Attractiveness: beach, casual) x 2 (Familiarity: familiar, unfamiliar) 

repeated-measures ANOVA of these data revealed a main effect of Attractiveness, 

F(1,33) = 5.56, p = .02, η2 = .01, reflecting higher attractiveness ratings for people in 

beach than casualwear. A main effect of Familiarity was also found, F(1,33) = 6.40, 

p = .02, η2 = .04, indicating that familiar people were rated as more attractive than 

unfamiliar people. The interaction of Attractiveness and Familiarity was not 

significant, F(1,33) = 0.02, p = .90, η2 = .00. 

 

Viewing Time 

A 2 (Attractiveness: beach, casual) x 2 (Familiarity: familiar, unfamiliar) 

repeated-measures ANOVA was then conducted to analyse viewing time. The means 

for this data are presented in Figure 3.12. For this data, no main effects of 

Attractiveness, F(1,33) = 2.11, p = .16, η2 = .02, or Familiarity were found, F(1,33) = 
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0.08, p = .78, η2 = .00, and no interaction between these factors, F(1,33) = 0.61, p = 

.44, η2 =.002. 

 

Figure 3.12. Mean viewing time length for each stimulus category. Error bars 

illustrate standard deviation. 

 

 

 

Discussion 

Experiment 3 examined attractiveness both between and within sex category 

and revealed that viewing time effects were only present in male observers. This 

experiment therefore aimed to further investigate attractiveness at the within-

category level. To this end, the experimental design introduced in Experiment 3 was 

replicated, with the absence of female participants and male stimuli. The results 

corroborated those from Experiment 3, with higher explicit attractiveness ratings 
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recorded for people in beach than casual wear. Furthermore, familiar people were 

considered more attractive than unfamiliar others. However, when considering the 

implicit viewing time measure, no differences were identified between stimuli 

context (beach vs. casual), or familiarity. As such, this experiment supports the 

suggestion that this cognitive measure is not sensitive to attractiveness differences 

within sex categories. 

 

Experiment 5 

The preceding experiments demonstrate consistently that viewing time may 

not be sensitive to within-category differences between images of the same persons, 

such as people depicted in beach and casualwear. In Experiment 5, the 

generalisability of these effects is examined with a second cognitive measure that has 

been applied extensively in the study of cognition, namely the Pictorial Stroop task 

(Ashwin et al., 2006; Constantine et al., 2001; Gallagher-Duffy et al., 2009). When 

utilising this task for the investigation of sexual attraction, images of people are 

presented with an overlay of colour (Ciardha & Gormley, 2009; Mannfolk et al., 

2023), with experiments showing both that response time reflects sexual orientation, 

and age-related interest (Ciardha & Gormley, 2012). As such, the Pictorial Stroop 

will be utilised to assess participants’ impressions of stimulus model attractiveness in 

the current experiment. To this end, the same stimuli used in experiments two and 

three were altered to provide the aforementioned colour tint. Akin to prior 

experiments, familiarity was also investigated. This experiment therefore aimed to 

explore the sensitivity of the Pictorial Stroop in investigating attractiveness of and 

familiarity towards within sex category stimuli.  
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Method 

Participants 

This experiment was conducted online through Prolific and included 56 male 

participants, with a mean age of 37.93 (SD = 15.80, Range = 18 to 75). All 

participants self-identified as heterosexual according to the Kinsey scale (Kinsey et 

al., 1948), and resided in the UK at time of testing. Six participants were excluded 

from data analysis due to experiment termination before completion. 

 

Materials  

This experiment employed the same stimuli as Experiment 3, and thus 

included 40 images featuring female celebrities. Half of these celebrities were from 

the UK/ America and the other half from Australia. Two images per identity were 

included, one in beachwear and another in casual clothing. Each image measured 

600 pixels in height, with width left unconstrained to avoid distortion effects. Image 

background was cropped and replaced with a solid grey screen. 

To facilitate the pictorial Stroop task, each image was modified to include a 

transparent overlay of yellow, green, blue and red, see Figure 3.13. Four conditions 

were employed, with each colour image being presented once, so that no two 

conditions had the same image and colour combination. The ratio of each colour was 

consistent across conditions. Each of the images within every condition was shown 

four times, with an initial practice block of plain colours. Images remained on screen 

until a colour indication was made. 
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Figure 3.13. An array of example stimuli featuring the same unfamiliar identity, 

displaying the four different colour overlays. The top row shows the beach stimuli, 

with the bottom row showing the casual set. 

 

Procedure 

Experiment 5 was distributed in the same way as Experiments 2, 3 and 4. 

Participants were first presented with a practice block containing 80 trials of blank-

coloured rectangles. This was provided to ensure participants ample time to practice 

the response keys. Following this block, four blocks containing the stimuli were 

presented. Each block consisted of the same images and were representative of one 

of the aforementioned conditions. The response keys were as follows: 1 for blue, 2 

for green, 3 for red and 4 for yellow. One final block was presented consisting of all 

images without a colour hue overlay. Participants were asked to indicate on a 5-point 
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scale their familiarity with the stimulus model. This served to help aid data analysis 

and to tie this experiment in with the wider study project. 

 

Results 

All data was filtered to account for participant familiarity with stimuli 

identity, in keeping with the previous experiments. Only stimuli which participants 

were familiar with were analysed from the familiar stimulus category, and only 

unfamiliar identities were included from the unfamiliar category. This facilitates 

accurate investigation into familiarity and its potential interactions with 

attractiveness within cognitive measures. This resulted in the exclusion of 50.50% of 

trials featuring familiar celebrities and 45.70% of those presenting unfamiliar 

celebrities. The post-hoc statistical power for this experiment equalled .46. In line 

with the previous experiments, a 6 second outlier criteria was applied for this Stroop 

task. 

 

Accuracy 

Firstly, accuracy was explored for each of the stimulus categories to see if the 

content of the stimuli impacted the accuracy of colour identification. The mean 

percentage accuracy scores for these conditions are illustrated in Figure 3.14. A 2 

(Attractiveness: beach, casual) x 2 (Familiarity: familiar, unfamiliar) repeated-

measures ANOVA of this data was conducted. This did not show a main effect of 

Familiarity, F(1,49) = 0.07, p = .80, η2 = .00, but revealed a marginal main effect of 

Attractiveness, F(1,49) = 4.52, p = .04, η2 = .003, reflecting higher accuracy for 

beach images than casualwear stimuli. In addition, an interaction between 

Attractiveness and Familiarity was identified, F(1,49) = 7.63, p = .008, η2 = .004. To 
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investigate this effect, t-tests with a Bonferroni adjusted alpha level of .013 (.05/4) 

were conducted, which indicated that this effect was driven by the differences 

between the familiar beach and familiar casual stimulus categories, t(49) = 3.15, p = 

.003, d = .45, with the other comparisons of unfamiliar beach and unfamiliar casual, 

t(49) = 0.21, p = .83, d = .03, familiar beach and unfamiliar beach, t(49) = 1.93, p = 

.06, d = .27, and familiar casual and unfamiliar casual, t(49) = 1.45, p = .15, d = .21, 

not reaching statistical significance.  

 

Figure 3.14. Bar graph showing mean accuracy percentage per stimulus category 

with error bars representative of standard deviation. 

 

Response Time 

A 2 (Attractiveness: beach, casual) x 2 (Familiarity: familiar, unfamiliar) 

repeated-measures ANOVA was then conducted to analyse time taken to make an 

accurate colour response. These data are illustrated in Figure 3.15. No main effect of 

Attractiveness, F(1,49) = 0.18, p = .67, η2 = .00, or Familiarity was found, F(1,49) = 

2.48, p = .12, η2 = .01, and there was no interaction between these factors, F(1,49) = 

1.70, p = .20, η2 = .003. 
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Figure 3.15. A bar graph depicting mean response times per stimulus category, with 

error bars indicating standard deviation. 

Discussion 

Overall accuracy in indicating colour tints for each stimuli category fell 

between 85-90%. High accuracy suggests that participants were adhering correctly to 

instructions and that task difficulty was manageable. Response accuracy between 

each stimulus type was comparable, with the only significant difference occurring 

between the familiar beach and familiar causal images, with higher accuracy for the 

beach images. However, with all stimulus types showing high and relatively similar 

scores across the four categories, it is unlikely that accuracy exerted influence over 

reaction times in this experiment. Accordingly, no main effect of attractiveness was 

discovered in reaction times, mirroring the previous viewing time experiments. This 

indicates that, akin to viewing time, Pictorial Stroop tasks may not be sensitive to 

within-category differences in attractiveness. Furthermore, attractiveness and 

familiarity did not interact in this experiment, suggesting that these factors do not 

exert influence over one another during cognitive measurement. When considering 
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familiarity, comparable responses were observed for familiar and unfamiliar others. 

In general, these results highlight those found throughout this chapter, whereby 

within sex category attractiveness and familiarity did not exert clear and consistent 

effects within implicit measurement, unlike the wider category of between-sex 

attraction. 

 
General Discussion 

Across the experiments in this chapter, cognitive latency-based measures 

were reflective of observers sexual orientation, whereby response times were longer 

to images of the opposite sex than the same sex as the observer. However, these 

effects were specific to male participants whilst viewing full body images 

(Experiments 3-5) and were not identified for female observers (Experiment 2-3) or 

images in which only the face is shown (Experiment 2). Moreover, when exploring 

attraction within sex categories, it was found that implicit measures were not 

sensitive to finer grained differences in attraction, such as different images of the 

same person that vary in their perceived attractiveness (Experiments 3-5). This was 

found consistently across various viewing time paradigms, a pictorial Stroop task 

and face and full body stimulus sets. 

Experiment 2 did not show the typical between sex category differences 

expected when utilising cognitive measures, instead no sex category differences 

were found for facial images. This offers insight into what is being measured through 

these tasks. Experiment 3 found these sex category attractiveness differences when 

employing full body images, stimuli which are more sexually salient than faces 

alone. This suggests that cognitive measures of attractiveness may be tapping 

specifically into mate preference rather than simple attractiveness. This assumption 
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is supported further when considering that cognitive tasks can reflect both sexual 

orientation (Harris et al., 1996; Quinsey et al., 1996; Rieger & Savin-Williams, 

2012), and age-related interest (Attard-Johnson et al., 2016; Ciardha & Gormley, 

2012), two concepts which act to direct attention towards potential mate groups. 

Therefore, it is plausible that cognitive measures are capable of capturing mate 

preference, but are not able to distinguish between individuals belonging to the same 

group, such as within sex categories. 

When considering the full body stimuli utilised throughout the rest of the 

study, results showing that longer viewing times for opposite sex images within male 

participants converge with other studies that have identified similar effects. 

Throughout the literature, longer viewing times have been discovered for 

heterosexual male participants when viewing images of women, with female 

participants diverging from this pattern and showing less category-specific responses 

(Quinsey et al., 1996; Wright & Adams, 1999). While male sexual response appears 

to orient towards mating opportunities, female responses are more fluid, with 

heterosexual women often showing bisexual response patterns (Bailey, 2009). 

Indeed, women show complicated sexual responses across a range of biological and 

cognitive measures (Attard-Johnson et al., 2021; Chivers et al., 2004; Peterson et al., 

2010). 

Whilst these between sex category attractiveness effects have seen frequent 

investigation, within-category differences have not seen such extensive review. 

Despite this, there have been a few experiments which have considered these high-

level attractiveness effects alongside the main category findings (Israel & Strassberg, 

2009; Lippa et al., 2010). However, there have been no conclusive findings across 

this literature. There has been some suggestion that within-category attractiveness 
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can be identified using implicit cognitive measures. Specifically, within male 

participants, Lippa (2012) found that increased ratings of attractiveness lead to 

longer viewing times when viewing female models. Women showed the expected 

bisexual viewing time pattern. However, regardless of stimulus sex, female 

participants exhibited longer viewing times the more attractive the image.  

In contrast, the current study did not identify any within-category effects of 

attraction. Synonymous with this finding, some evidence suggests the limits of 

cognitive measures in distinguishing fine-grained levels of attractiveness. One such 

experiment (Israel & Strassberg, 2009) suggested that the short length of time for 

which images are presented in viewing time experiments does not allow for 

sensitivity to the moderate attractiveness differences between stimuli within sex 

categories. Prior to the current study, such within-category distinctions were often 

adjacent to the main hypotheses of the experiments. This study is the first of its kind 

to prioritise such investigation and demonstrates that despite clear between-category 

effects, cognitive measures of attractiveness are not sensitive to fine-grained levels 

of attractiveness. 

The results presented in this study suggest that cognitive measures of 

attractiveness are sensitive only to differences between sex-categories, and not to the 

finer grained attractiveness present within such categories. Thus, results suggest 

either that these paradigms do not measure beauty or that beauty may not be skin 

deep, and rather can transcend the superficial differences between potential mates 

when measuring at an implicit level. It is clear that, at a conscious level, 

attractiveness is perceived to differ across identity (Jenkins et al., 2011). However, 

results from this study suggest that attractiveness measured implicitly may be driven 

by general mate preference and not the subtle variations between or within 
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individuals of the preferred sex. However, it should be noted that the statistical 

power of the experiments in this chapter were relatively low. As such, caution should 

be taken when drawing conclusions based on the limited sample sizes included. 

These studies would benefit from direct replication with a largely increased 

participant population, as this would increase confidence in any identified findings. 

Throughout this study, within sex category attractiveness was investigated 

whilst controlling for identity. When considering within-category attractiveness, 

differences in appearance exist not only between people from the same gender 

category, but within each individual (Burton, 2013; Jenkins et al., 2011). As such, the 

attractiveness of an individual varies across different instances of identity, thus 

calling into question the potential role of familiarity on attractiveness. Previous 

research utilising cognitive measures have observed that as familiarity with an 

individual increases, as does their perceived attractiveness (Han et al., 2020; 

Moreland & Beach, 1992; Rhodes et al., 2005). Therefore, it stands to reason that if 

participants are familiar, or perceive familiarity with, a stimulus model, this may 

impact attractiveness responses. In order to control for and investigate familiarity, 

identity was controlled in this study. In Experiments 2 to 4, two instances of each 

stimulus identity were presented – one higher (beachwear) and one lower (casual 

clothing) in explicit content. It was presumed that the more sexually explicit an 

image, the more attractive it is considered to be, an assumption corroborated by 

participant self-report ratings. Familiarity was measured in a quasi-design, with half 

of the stimuli models being famous individuals, i.e. celebrities from the United 

Kingdom and United States of America, with the other half famous only in Australia. 

This ensured that half of the stimuli set would likely be familiar to the participants, 
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all of which were located in the UK. However, across the four included experiments, 

there were no consistent familiarity findings identified. 

In summary, this study has systematically investigated the capabilities of 

implicit cognitive measures of attraction. Results suggest that, within male 

participants, implicit measures are sensitive to attraction between sex categories, but 

not reflective of differences in attractiveness within these categories. Moreover, such 

measures are not reflective of higher-level distinctions, such as familiarity. 

Therefore, it is plausible that implicit measures capture mate preference, which 

orientates attention towards a group of attractive others, rather than fine grained 

distinctions of familiarity or the subtle attractiveness differences present between and 

within individuals of the same sex category. 

When considering the findings from this experiment, it must be taken into 

account that there remains a measure of disparity in the language used to describe 

this phenomenon. Across rating tasks in this research field, the actual indications 

participants are instructed to perform are often ratings of sexual attractiveness 

(Harris et al., 1996; Quinsey et al., 1996; Worling, 2006). However, this terminology 

is not exclusive, with some studies utilising other rating scales such as (general) 

attractiveness (Hassebrauck, 1998) or sexual appeal (Dawson et al., 2012; Ebsworth 

& Lalumière, 2012; Lalumière et al., 2018). Regardless, during analysis all results 

are amalgamated into male and female categories and the differences between 

groups compared. While all such experiments conclude measurement of the same 

underlying factor, the lack of standardisation in terminology undermines this 

assumption. Further experimental research to this effect will be required to address 

this potential caveat as without empirical research into what exactly such tasks can 
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indicate, the full theoretical implications surrounding cognitive measures of 

attractiveness remain unexplored. 

Furthermore, another factor that must be considered when comprehending the 

results of this study is the relatively high proportion of excluded trials. Across both 

familiar (Mage =  47.78%) and unfamiliar (Mage = 38.44%) stimuli, large amounts of 

trials were excluded as the included stimuli were indicated to belong to the opposite 

familiarity category. This calls into question the validity of these experiments as it is 

possible that a high degree of randomness was present when participants made such 

indications, due to these rates being close to chance. However, the stimulus models 

chosen for these experiments were all public figures. While it was believed that 

participants would be more familiar with celebrities predominantly involved with 

projects in their origin country (for example, British tv soap operas or films), many 

of these projects are available worldwide. Therefore, it is not improbable that 

participants are genuinely familiar with celebrities initially categorised as unfamiliar. 

As such, these trials were excluded from analysis to negate any effects driven by this 

possibility. Furthermore, it is possible that participants were unfamiliar with 

presumed familiar celebrities if they have never engaged with media containing 

these individuals. While repeating this study with everyday stimulus models that 

participants are personally familiar or unfamiliar with may an effective way to 

combat the potential validity concerns raised by the trial exclusion rates, the 

consistent results demonstrated throughout this study across different stimulus sets 

and participant populations indicate that random response should not have played a 

major role in affecting experiment results. 

Moreover, when considering factors that may have affected the results of 

these experiments, it is pertinent to consider the role that repeated presentation of 
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stimuli may have had throughout this study. Stimuli were presented four times each 

within Experiments 2-5 in this thesis. While this is not a method often employed 

when looking at viewing time and attractiveness, stimuli were repeated in Israel and 

Strassberg (2009) to evaluate reliability, a foundational paper for the ideas discussed 

and studied throughout this chapter. In the present study, repetition was utilised to 

account for the limited data available due to a small participant pool driven by 

limited funds and time constraints. However, as indicated previously, attractiveness 

ratings can be influenced by mere exposure (Han et al., 2020; Moreland & Beach, 

1992; Rhodes et al., 2005). To minimise the influence of exposure effects, all data 

points were used, effectively averaging across exposure time. However, it remains 

possible that repetition influenced attractiveness responses throughout this chapter. 

In order to address this, an adjustment of methodology would be required whereby 

each stimulus is presented only once, with an increased participant pool employed. 

This would be an interesting further avenue of research which would aid to 

corroborate the findings identified throughout this chapter. 

Finally, it should also be noted that all data for the experiments contained 

within this chapter was collected online. As Experiments 2-5 measured time taken to 

complete a task, it is important to consider the validity of online data collection for 

this form of cognitive measurement. When evaluating online latency-based 

measurement there has been suggestion that while there is promise for measuring 

time-based response, various factors may have a detrimental effect on the validity of 

data collection, such as variance in browser use (Chetverikov & Upravitelev, 2016; 

Crump et al., 2013). However, when experiments are considered which directly 

compare response measurement online with in-person testing, results suggested that 

while online testing induces a small delay, this does not add significant noise or 
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influence found effects (Reimers & Stewart, 2007; Schubert et al., 2013). Therefore, 

results suggest that online data collection can be an effective way of measuring 

latency-based cognitive response. 
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Introduction 

As explored in Chapters 2 and 3 of this thesis, sexual interest has been 

investigated through a range of measures including explicit self-report (Dombert et 

al., 2016; Hoon et al., 1976; Howell et al., 1987) and implicit cognitive latency-

based tasks (Ciardha & Gormley, 2009; Israel & Strassberg, 2009; Quinsey et al., 

1996). These measures reflect sexual interest in regards to mate preference, which 

can be categorised as attraction towards, but not within, a group of others. 

Accordingly, implicit cognitive measures, such as viewing time and Stroop tasks, 

displayed sensitivity to sex (i.e., male, female) in Chapter 3 but not to within-person 

changes, such as whether a target was depicted partially clothed or fully dressed. In 

this chapter a different implicit measure of sexual interest is investigated, which 

reflects the autonomic measure of pupillary response. 

Originally observed in the 1960’s, evidence indicates that participants display 

larger pupils when viewing images congruent with their sexual orientation (Hess et 

al., 1965; Hess & Polt, 1960). However, initial research aiming to replicate these 

findings was infrequent and limited due to the rudimentary technology available 

(Aboyoun & Dabbs, 1998; Green et al., 1979; Hamel, 1974). Within the last decade, 

contemporary research investigating pupillary responses of sexual interest has 

increased in popularity (Attard-Johnson & Bindemann, 2017; Rieger et al., 2015; 

Snowden et al., 2019), due to the development of more reliable technology. In 

general, these studies have produced corroborating evidence suggesting that larger 

pupil size occurs when viewing images of sexually interesting others than those of 

the non-preferred sex (Attard-Johnson et al., 2021; Hess et al., 1965; Rieger & 

Savin-Williams, 2012). 
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Pupil size is governed by the parasympathetic and sympathetic branches of 

the autonomic nervous system (McDougal & Gamlin, 2015; Zele & Gamlin, 2020), 

and thus occurs automatically and without conscious thought. The primary role of 

this response is to regulate the pupil light reflex (Ellis, 1981; Guillon et al., 2016; 

Kun et al., 2012). However, pupil size changes have been observed in connection 

with a multitude of factors, such as cognitive load (Gavas et al., 2017; Vogels et al., 

2018; Zekveld & Kramer, 2014), emotional affect (Bradley et al., 2008; Janisse, 

1973; Partala & Surakka, 2003) and sexual arousal (Rieger et al., 2015, 2016). As 

this response occurs autonomically, it holds promise as a measure potentially 

impervious to intentional manipulation. This is particularly poignant when 

considering measurement of socially sensitive factors such as sexual interest, of 

which some participants may be motivated to conceal genuine response.  

However, the extent to which this measure remains unaffected by 

manipulation remains largely unexplored. When considering pupil size separately 

from the measurement of a secondary factor, there has been some evidence 

suggesting that top-down control can affect this response (Ekman et al., 2008; Laeng 

& Sulutvedt, 2014). In an experiment in which participants were instructed to 

imagine positive or negative feelings, over half of observers were able to produce 

larger pupil dilation than in a baseline condition (Ehlers et al., 2015). This was 

supported by a follow up experiment (Ehlers et al., 2016), which showed that this 

simple cognitive technique led to enhanced general autonomic arousal, as evidenced 

by increased skin conductance response alongside enlarged pupil diameter. While 

these findings were discovered when considering pupillary response in isolation, and 

not while measuring additional factors, the question arises of whether participants 

may be able to adopt these techniques while measuring sexual interest.  
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Another finding which lends support to the potential manipulability of the 

pupil response comes from the wider attention-based literature. In a task where 

participants were required to categorise city and mountain images through a button 

press response, a linear relationship was identified between temporal derivatives of 

pupil diameter, referring to the extent to which the pupil of the eye constricts and 

dilates within a specific time window, and task performance (Brink et al., 2016). As 

such, pupil size was found to decrease in response to a reduction in attention, as 

indicated through diminished task performance. Corresponding evidence has been 

observed when considering attentional lapses occurring due to mind-wandering 

during a breath counting task, whereby pupil size was smaller when participants 

experienced a period of mind-wandering than when they were task focused 

(Grandchamp et al., 2014). Taken together, these experiments indicate that the 

shifting of attention from task-relevant to irrelevant content can affect pupil 

diameter. However, similarly to the link between pupil size and imagining of 

feelings, this phenomenon has not been investigated alongside secondary factors, 

such as sexual interest. There are many techniques which a participant may employ 

to attempt to manipulate pupil size that have not been adequately investigated, such 

as averting attention away from a presented stimulus. As such, it remains unknown 

whether pupillary responses can be controlled through use of a range of techniques 

or whether such manipulation is sensitive only to specific approaches.  

While there has been some evidence suggesting that pupil size may be 

sensitive to conscious manipulation, if judgements of sexual interest occur 

automatically, it remains plausible that these may be measurable before conscious 

control can be exerted. Judgements of attractiveness take place within a fraction of a 

second (Kaiser & Nyga, 2020; South Palomares & Young, 2018; Willis & Todorov, 
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2006) and are mandatory (Ritchie et al., 2017), highlighting the automatic nature of 

assessments of attraction, and thus sexual interest. Furthermore, sexually interesting 

imagery can engage attention even when presented unconsciously (Jiang et al., 

2006). For example, when presented with erotic images that were shown too briefly 

to be consciously perceived, participants shifted attention to these images instead of 

control images that were matched for low-level visual content. These effects were 

congruent with sexual orientation, demonstrating that the sex of the target person had 

been perceived. As attention can be captured by sexually interesting images, even 

when these are unconsciously perceived, it remains possible that such findings can 

be reflected through autonomic responses, such as pupil dilation. Therefore, it seems 

plausible that pupillary responses of sexual interest may be observable before the 

influence of any conscious manipulation can be exerted. 

Furthermore, there has been some evidence showing that pupil size is 

impervious to conscious control, when considering pupillary responses separately 

from sexual interest. Heaver and Hutton (2011) discovered that when assessing 

familiarity, if participants were instructed to feign amnesia, pupil size still reflected 

actual familiarity with stimuli, despite attempts to falsify response. While 

participants were not explicitly asked to control their pupil size, and rather to alter 

reports of familiarity, results suggest that pupil size is impervious to intentional 

control, especially when participants are blind to actual measurement method.  

While there has been conflicting evidence suggesting whether participants 

can exert intentional control over their pupillary response, this may not be the only 

method of manipulating such responses during the measurement of sexual interest. In 

an experiment investigating the influence of experimenter characteristics on 

pupillary responses of sexual interest (Chapman et al., 1969), different pupil sizes 
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were elicited dependent on experimenter type. When male participants were in the 

presence of a formal, business-like experimenter, pupillary responses were 

comparable across male and female targets. However, a more casual and outgoing 

experimenter resulted in larger pupil dilation when viewing images of women than 

men. These person descriptors were informed based on a consensus provided by 

observers and experimenters and followed a consistent instructional script when 

presenting the experiment. Therefore, the results from this study suggest that factors 

external to the observer may influence pupillary responses. This may be particularly 

exaggerated when examining sexual interest due to the socially sensitive nature of 

this response. A formal experimenter may cause a participant to be uncomfortable 

viewing sexually provocative imagery, thus potentially affecting pupil size. 

However, while this paper provided a basis for understanding the role of different 

experimenters on pupillary responses of sexual interest, it currently remains 

unknown how such responses would be affected by the presence of an experimenter 

per se. It may be that any pupillary responses to sexually interesting content may be 

reduced in the presence of other people, due to potential social desirability effects or 

the perceived social impropriety of such content. 

The role of both stimulus-driven attention-based manipulation and external 

experimenter-driven effects on pupillary responses of sexual interest will be explored 

throughout the two experiments presented in this study. In Experiment 6, attention-

based control will be explored by instructing participants to fixate different areas of a 

display screen, to either directly focus on or avoid male and female targets. In 

Experiment 7, the influence of the experimenter will be investigated by analysing 

pupil size with an experimenter both present and absent from the testing room. Taken 
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together, these findings will provide a strong basis for understanding whether these 

factors can exert influence over pupillary responses of sexual interest. 

 

Experiment 6 

Pupil size is controlled by the sympathetic and parasympathetic branches of 

the autonomic nervous system (McDougal & Gamlin, 2015; Zele & Gamlin, 2020). 

The primary function of the pupil response is to regulate the amount of light which 

reaches the retina (Ellis, 1981; Guillon et al., 2016; Kun et al., 2012). However, pupil 

size change has been observed in response to a number of factors, including sexual 

interest (Attard-Johnson et al., 2021; Hess et al., 1965; Rieger & Savin-Williams, 

2012). In general, within male participants, findings show increased pupil dilation to 

images congruent with sexual orientation (Attard-Johnson et al., 2017; Rieger et al., 

2015; Watts et al., 2017).  

It currently remains unknown the extent to which pupillary responses of 

sexual interest can be intentionally manipulated. Evidence from studies investigating 

attentional differences and pupil size have suggested that by employing simple 

cognitive techniques, such as imagining feelings or mind-wandering, that pupillary 

responses can be influenced (Ehlers et al., 2016, 2015; Grandchamp et al., 2014). 

However, the potential manipulability of this response has not yet been empirically 

investigated when exploring factors such as sexual interest.  

The aim of this experiment was to explore the potential influence of 

attentional control when investigating pupillary response of sexual interest, by 

manipulating where on a display screen participants fixate. This design was 

implemented to assess the potential impact of a participant attempting to control 

cognitive response by averting attention away from a stimulus target. To this end, 
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heterosexual male participants were instructed to view one of three areas of a display 

screen while an image of a male or female was presented. These areas consisted of 

the person, the background, or a small box presented on the background. Given 

evidence showing that sexually interesting imagery draws attention even when 

presented subconsciously (Jiang et al., 2006), it is possible that person images will 

attract attention and be perceived regardless of where on the screen participants are 

instructed to view. If pupillary responses of sexual interest are impervious to 

attentional control, larger pupils should be exhibited during the viewing of female 

stimuli. This would persist as, although fixation location is constrained, attention will 

still be drawn towards these female images despite attempts to retain this attention to 

various areas of the screen. However, if attempts to control attention can influence 

pupil size, comparable pupillary responses should be observed in the male and 

female conditions when viewing the background or the box, with pupil diameter 

reflective of sexual interest still exhibited when viewing the person image.  

 

Method 

Participants 

Twenty-eight male undergraduates from the University of Kent participated 

in this experiment in return for course credits (Mage =  22.68 years, SD = 4.68, Range 

= 18 to 36). To take part in this experiment, participants were required to score either 

‘0’ or ‘1’ on the Kinsey scale (Attard-Johnson et al., 2021; Hess et al., 1965; Rieger 

& Savin-Williams, 2012), indicating heterosexuality. An additional four participants 

were tested but excluded as they failed to meet these criteria. 
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Materials 

The stimuli comprised 36 Caucasian models (18 male, 18 female). Model 

anonymity was ensured by merging two images, resulting in a head and body 

belonging to different identities. Stimuli resolution was 66pi with a maximum height 

and width of 21.4 x 12.5cm, with each image covering comparable screen area. 

Stimuli were modified for the condition in which participants were asked to 

exclusively view a box presented on the background of the image. In these instances, 

a 3.5 x 3.5cm square was presented to the left and right of each stimuli model, 

situated in the vertical centre of the screen, see Figure 4.1 for example images. The 

nearest side was set at a distance of 10.7cm from the horizontal midpoint of the 

screen. 

 

Figure 4.1.  Example of stimuli presented during the placeholder condition featuring 

a male and a female model. 

 

Eye-Tracking Equipment: 

A SR-Research EyeLink 1000 eye-tracker was used to record eye movements 

and pupil size throughout this experiment. The EyeLink 1000 has a gaze position 

accuracy of less than 0.5° and spatial resolution of less than 0.01° of visual angle. It 

features a 1,000 Hz sampling rate with pupil size resolution of 0.1%. To compute 
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pupil size, this eye-tracker uses a video-based infrared camera and measures the 

pixels which are obstructed by the pupil. Both corneal reflection and dark pupil are 

computed to determine pupil dilation. Pupil size was recorded at each fixation point 

as an integer between 400 and 16,000. The stimuli were presented on a 21” colour 

monitor, with a resolution of 1,024 x 768 pixels. 

 

Procedure 

This experiment was conducted in a quiet, windowless room with controlled 

artificial lighting. To facilitate accurate data collection, head movements were 

controlled using a chinrest positioned 60cm away from the monitor. The built-in 

auto-threshold function was utilised alongside the standard 9-point calibration 

process, in which participants attend separately to nine points presented on the 

screen. This process was then repeated to validate these responses. Calibration was 

accepted if tracking accuracy was better than 0.5° of visual angle.  

This experiment contained three separate blocks in which participants were 

asked to limit attention to either a person, the background or a box presented on the 

background. Presentation order of these conditions was counterbalanced across 

participants, who were informed where to direct their attention before the start of 

each block. Participants were not informed of the nature of this experiment, beyond 

brief mention of attractiveness and familiarity being the topic of study in the pre-

experiment information form, and thus there was no instruction to hide or limit 

attraction present throughout this experiment. Proceeding each trial, participants 

attended to a drift correction point presented randomly on the left or right of the 

screen. Each block contained 20 trials lasting roughly five minutes. Trials began with 

a 1-second grey screen, followed by 5-seconds where the stimulus was presented, 
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and concluded with a 1-second grey screen. Participants were offered a short break 

upon block completion, after which the calibration process was repeated. 

 

 

 

Results 

Data Preparation 

Any fixations which occurred outside of the display screen border, or which 

were concealed by blinking, were excluded from data analysis. Furthermore, 

fixations made within 80ms were merged with the previous or subsequent fixation if 

they were within half a degree of visual angle (for similar approaches, see e.g., 

Attard-Johnson et al., 2016; Bindemann et al., 2009, 2010). For the purpose of this 

experiment, initial fixations (that may have not occurred in response to stimuli 

presentation) were not removed as they were expected to average out across stimuli, 

and thus would not affect the overall results. This was corroborated by analyses 

which did remove initial fixation and found no meaningful differences in results. 

Raw data was utilised for these analyses due to research indicating that this measure 

is a reliable way of measuring pupil size change (Attard-Johnson et al., 2019). 

Pupillary responses were calculated by taking a measurement of pupil size at each 

fixation for each condition, and then averaging this across all participants, resulting 

in cross-subject means. Analyses were then conducted with this data to investigate 

fixation locations and pupil size during the viewing of a person image, the 

background or a box presented on the background. A post-hoc power analysis was 

calculated for this experiment and indicated a statistical power of .07. 
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Regions of Interest 

To ensure that participants were adhering to task instructions, fixation 

locations were first analysed. Each image was separated into three regions of interest 

(ROI) comprising of the body, the background and a box presented on the 

background (see Figure 4.1). Figure 4.2 represents the percentage of fixations 

occurring on the target ROI that participants were asked to view in each of the three 

conditions. For example, for the person condition, these data capture fixations on the 

male and female targets, whereas the background condition captures fixations on the 

grey image background. These data show that the majority of fixations were made 

consistent with the task demands.  

A 2 (Sex: male, female) x 3 (Condition: person, background, box) repeated-

measures ANOVA indicated that no main effect of Sex, F(1,27) = 0.47, p = .50, η2 = 

.00, or interaction between Sex and Condition was found, F(2,54) = 2.91, p = .06, η2 

= .005. However, a main effect of Condition was identified, F(2,54) = 11.58, p < 

.001, η2 = .20. Post-hoc t-tests, with Sex collapsed across Condition, were computed 

to investigate this main effect, with a Bonferroni adjusted alpha level of .017 (.05/3). 

There was no main difference identified between the person and the background 

conditions, t(27) = 0.82, p = .42, d = .15. However, fewer fixations occurred in the 

box condition than in the person, t(27) = 3.39, p = .002, d = .64, and the background 

conditions, t(27) = 4.07, p <.001, d  = .77. As the box presented to participants was 

smaller in size compared to the person and background, it is possible that reduced 

fixations may be due to natural eye saccades causing fixations to occur outside of the 

bounds of the box.  
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Figure 4.2. Bar graph representing the mean number of fixations made to the 

instructed ROI per stimulus condition for male and female targets. Error bars 

represent standard deviation. 

 

To determine whether the presentation of a person image draws attention 

even when participants are instructed to attend elsewhere on the display screen, the 

percentage of fixation locations occurring on the person was considered for each 

condition. As participants generally followed task instructions, there was too little 

data within the background and box conditions to perform inferential statistics. 

However, as can be seen in Figure 4.3, the mean number of fixations occurring on 

the person suggest that images of people can be ignored when observers are asked to 

view elsewhere on the screen. 
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Figure 4.3. Bar graph indicating the mean number of fixations occurring on the 

person within each condition, with error bars representing standard deviation. 

 

Pupillary Responses 

While it was not possible to explore whether a person image effectively drew 

attention via fixation location due to limited data, the analysis of pupil size can help 

to assess this question. Pupillary responses were analysed both when occurring 

anywhere on the screen, and when transpiring specifically on the target ROI. By 

constraining analysis to specific ROIs this also eliminates any potential influence of 

luminance by removing any noise in pupillary responses attributable to brightness 

differences between the person and the background. If images of people that are 

congruent with the gender of one’s sexual interest elicit higher pupil dilation, and 

these targets draw attention regardless of where on a screen an observer is instructed 

to view, then these analyses should indicate sexual interest when fixation location is 

unrestrained, but not when considered solely in relation to the instructed ROI. 

Firstly, pupil size was analysed based on all fixations for each ROI, 

regardless of where participants were looking on the display, see Figure 4.4 for mean 

values. A 2 (Sex: male, female) x 3 (Condition: person, background, box) repeated-



 113 

measures ANOVA was then computed to investigate whether pupillary responses are 

affected by the sex of a stimulus target or location of attention within an image. No 

main effect of Sex, F(1,27) = 1.18, p = .29, η2 = .00, or interaction between Sex and 

Condition was found, F(2,54) = 0.85, p = .43, η2 = .00. However, a main effect of 

Condition was identified, F(2,54) = 3.50, p = .04, η2 =.01. Post-hoc t-tests, with Sex 

collapsed across Condition, with a Bonferroni alpha adjustment of 0.017 (.05/3) 

indicated marginally larger pupil diameter during the background than the person 

condition, t(27) = 2.49, p = .019, d = .47. No differences were found between the 

person and box, t(27) = 2.07, p = .05, d = .39 or the background and box conditions, 

t(27) = 0.80, p = .43, d = .15.  

 

Figure 4.4. Bar graph depicting mean pupil size viewing the person, the background 

and the box, split by male and female targets. Error bars represent standard 

deviation. 

 

To investigate whether pupillary response was reflective of where 

participants were actually fixating, and not the potential influence of the person 

target, this analysis was repeated with any fixations occurring outside of instructed 

ROI excluded. See Figure 4.5 for mean pupil size across Sex and Condition when 
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fixation location was constrained consistent with the condition instructions. The 2 

(Sex: male, female) x 3 (Condition: person, background, box) repeated-measures 

ANOVA showed no main effect of Sex, F(1,27) = 1.92, p = .18, η2 = .00, or 

interaction between Sex and Condition, F(2,54) = 0.86, p = .43, η2 = .43. A main 

effect of Condition was found, F(2,54) = 3.74, p = .03, η2 = .01. Post-hoc t-tests, with 

Sex collapsed across Condition, were computed with a Bonferroni adjusted alpha 

level of .017 (.05/3) and identified that observers elicited marginally smaller pupil 

sizes when viewing a person than the background, t(27) = 2.50, p = .02, d = .47, or 

the box presented on the background, t(27) = 2.53, p = .02, d = .48. There was no 

difference between the background and box conditions, t(27) = 0.37, p = .72, η2 = 

.07. As these results replicate those found when fixation location was unconstrained, 

it appears likely that the person target did not draw visual attention when participants 

were instructed to view elsewhere on the screen. 

 

Figure 4.5. Bar graph showing mean pupil size when viewing either an image of a 

person, a background or a box presented on a background, separated for male and 

female targets. Error bars indicate standard deviation. 
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Discussion 

The aim of this experiment was to investigate whether pupil dilation occurs 

during the viewing of individuals of an observers’ preferred sex when their focus of 

attention is intentionally manipulated. Participants were asked to restrict their eye 

gaze to either a person, the image background, or a box positioned on the 

background. Fixation locations were analysed as an indicator that participants were 

adhering to task instructions, with the instructed ROI generally being viewed over 

80% of the time. A notable exception was the box condition, in which 73% of the 

fixations occurred on the box in comparison with the rest of the display. These 

differences may be accounted for by the small size of the presented box, as it is 

possible that some fixations were unintentionally located outside of the box 

perimeter. In these cases, fixations would have been calculated towards the 

background rather than the box. The high rate of background fixations identified 

within this condition (23.89% for male and 16.56% for female targets) support this 

suggestion. Comparable fixations to ROI’s across conditions, when accounting for 

increased background viewing in the box condition, show that participants were 

accurately following task instructions. As such, it can be concluded that differences 

in viewing pattern across conditions cannot account for any differences in pupil size. 

It has been widely documented that heterosexual male participants exhibit 

larger pupil dilation to images of women than men (Attard-Johnson et al., 2017; 

Hess et al., 1965; Rieger & Savin-Williams, 2012). However, in this experiment, 

pupil size was comparable regardless of stimulus sex. As fixation focus did not 

interact with pupillary responses of sexual interest, this initially suggests that pupil 

size cannot be wilfully influenced by looking strategies and differences in attention-

based behaviour. 
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However, comparable pupil sizes were also found when considering the 

person target block in isolation, indicating that sexual interest did not drive pupillary 

responses throughout this experiment. As explored, when investigating sexual 

interest without an attentional manipulation, pupil size generally indicates sexual 

orientation (see, e.g., Attard-Johnson et al., 2021; Attard-Johnson & Bindemann, 

2017; Rieger et al., 2015). When introducing an attention-based manipulation in this 

experiment, through constraint of fixation locations, these effects were eliminated. 

This therefore suggests that pupillary responses may have been reflective of attention 

and not sexual interest throughout this experiment, a factor which has been identified 

alongside pupil size change when considered in isolation from sexual interest (Alnæs 

et al., 2014; Kang et al., 2014; Smallwood et al., 2011). As such, future experiments 

investigating sexual interest through this measure should be careful to consider the 

role of attention, as this factor may obscure potential results if not carefully 

controlled. This is considered further in the General Discussion of this chapter. 

Finally, pupil size was consistently higher for the background than the person 

throughout this experiment, which may be accounted for by the lower luminance 

present in comparison with the person images. While this factor may have exerted 

influence over pupillary responses generally, target sex should still effect pupil size if 

driven by sexual interest. As such, the difference in luminance between the person 

image and the background is not of primary concern in this experiment as sexual 

interest responses should still be expressed when looking at the person, or the 

background, separately. 
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Experiment 7 

Experiment 6 provided a basis for understanding whether pupil size can be 

consciously manipulated while measuring sexual interest. Experiment 7 was 

designed to expand these findings and to explore the potential influence of external 

experimenter-based control over pupillary responses of sexual interest. Prior 

evidence has shown that an experimenter’s behavioural characteristics can exert 

influence over pupil size (Chapman et al., 1969). However, it remains unknown 

whether the presence or absence of an experimenter can also impact pupil dilation. 

This experiment will assess whether pupillary responses of sexual interest are 

influenced by whether or not the experimenter is in the room at time of testing. 

To examine this, a slightly different approach was devised. The stimuli now 

comprised of magazine covers featuring partially clothed men and women as they 

provided both a person target to induce attraction and an interesting background for 

participants to attend to if they feel motivated to avoid the target. Eye-gaze was 

investigated alongside pupil size in this experiment to identify if the presence of an 

experimenter effects pupillary response, and whether potential differences in pupil 

size across experimenter conditions can be accounted for by variance in fixation 

patterns within a stimulus. If the presence of an experimenter affects pupillary 

responses of sexual interest, then we would expect to find differences in pupil size 

when viewing male and female images depending on whether the experimenter was 

present or absent during experiment completion. 
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Method 

Participants 

Thirty-four male participants took part in this experiment (Mage =  22.54 

years, SD = 4.86, Range = 18 to 36). Participants were the same as those who took 

part in Experiment 6, with an addition of two participants included to combat the 

potential experimental errors that arose. All participants self-identified as 

heterosexual according to the Kinsey scale (Kinsey et al., 1948), with the exception 

of 3 participants, who were consequently excluded from analysis. A further two 

participants were excluded from data analysis due to complications with the 

experimental session, resulting in the analysis of 29 data sets.  

 

Materials 

The stimuli utilised in this experiment were 28 covers taken from Men’s 

Health and Women’s Health magazines. Half of these covers feature men and half 

women, each of which were partially clothed in athleisure wear. Example stimuli are 

shown in Figure 4.6. The magazine cover measured a height of 551 and width of 402 

pixels, with a pixel per inch resolution of 72. All stimuli targets covered a 

comparable area of the magazine. These covers were then superimposed onto a grey 

background.  
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Figure 4.6. Example of the magazine stimuli presented in Experiment 7. The left 

image is taken from Women’s Health and features a female stimulus model. The 

right image features a male model from the magazine Men’s Health. 

 

Procedure  

This experiment took place in the same controlled room and utilised the same 

equipment as Experiment 6, and the same calibration process and stimulus 

presentation time frame was followed. To ensure any potential experimenter effects 

remained consistent, all testing sessions were run by the same experimenter. 

This experiment consisted of three blocks. The first two blocks included a 

free-viewing task, whereby participants were instructed to view the stimuli however 

they wanted, with no responses required. In one of these blocks, the experimenter 

was present in the room as participants performed this task. In the other block, the 

experimenter was absent. In this condition, the experimenter excused themselves by 

clarifying that for the current block they would not be in the room and providing 

instructions for how to begin the experiment once absent. The order of the 

experimenter present and absent conditions was counterbalanced across participants. 

In a final block, participants were presented with all stimuli shown previously in 
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blocks 1 and 2, and asked to rate the attractiveness of the model on a scale from 1 

(not attractive) to 7 (highly attractive).  

 

Results 

Data Preparation 

The data were processed as in Experiment 6. Thus, any fixations which 

occurred outside of the display screen border, or which were concealed by blinking, 

were excluded from data analysis. Fixations made within 80ms were merged with 

the previous or subsequent fixation if they were within half a degree of visual angle 

(for similar approaches, see e.g., Attard-Johnson et al., 2016; Bindemann et al., 2009, 

2010). In line with the procedure utilised in Experiment 6, initial fixations were not 

excluded as their impact does not meaningfully effect the results. Raw data was 

utilised as research suggests that this measure is a reliable method in the analysis of 

pupillary responses (Attard-Johnson et al., 2019). Pupillary responses were 

calculated by taking a measurement of pupil size at each fixation for each condition, 

and then averaging this across all participants, resulting in cross-subject means. A 

post-hoc power analysis indicated that this experiment had a statistical power of .06. 

 

Ratings 

Firstly, attractiveness ratings were investigated to ascertain whether 

participants, all of whom self-identified as heterosexual men, considered female (M 

= 5.38, SD = 0.67) targets to be more attractive than male (M = 3.07, SD = 1.52). 

This was corroborated by a pairwise t-test which indicated that women were rated as 

more attractive than men, t(28) = 8.50, p < .001, d = 1.58.  
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Regions of Interest 

To assess whether eye gaze was affected by the sex of the target images or 

experimenter presence, the number of fixations to two ROIs were computed, which 

comprised of the Person and the Magazine background. The mean number of 

fixations to these ROIs are illustrated in Figure 4.7). 

To analyse these data, two repeated-measures ANOVAs were computed, one 

for each ROI. Firstly, fixations on the Person were investigated. A 2 (Sex: male, 

female) x 2 (Experimenter: present, absent) repeated-measures ANOVA showed no 

interaction between Sex and Experimenter, F(1,57) = 0.16, p = .69, η2 = .00. 

Furthermore, no main effect of Experimenter was identified, F(1,57) = 0.13, p = .72, 

η2 = .00. However, a main effect of Sex was found, F(1,57) = 30.27, p < .001, η2 = 

.07 with more fixations recorded on the target persons in female than male images 

(see Figure 8). 

 

Figure 4.7. Bar graph representing average percentage of fixations on the person 

target per target sex and experimenter presence. Standard deviation is indicated 

through use of error bars. 
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This analysis was then repeated for the fixations occurring on the magazine 

background. A 2 (Sex: male, female) x 2 (Experimenter: present, absent) repeated-

measures ANOVA again indicated no interaction between Sex and Experimenter, 

F(1,28) = 0.01, p = .92, η2 = .00, or main effect of Experimenter, F(1,28) = 0.001, p 

= .97, η2 = .00. A main effect of Sex was again found, F(1,28) = 37.82, p < .001, η2 = 

.16, which was accounted for by more fixations on the magazine backgrounds in the 

male than the female target condition (see Figure 4.8). 

 

Figure 4.8. Bar graph showing mean fixations to the magazine background by target 

sex and experimenter presence. Error bars represent standard deviation. 

 

Pupillary Responses 

Pupil size was then investigated to explore whether the sex of the stimuli or 

presence of the experimenter affected pupil diameter. These analyses were again split 

by fixations to the Person or Magazine cover.  

For fixations on the person ROIs, a (Sex: male, female) x 2 (Experimenter: 

present, absent) repeated-measures ANOVA indicated a main effect of Sex, F(1,57) = 

8.04, p = .006, η2 = .001, due to larger pupil size when viewing male than female 
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targets (see Figure 4.9). Furthermore, a main effect of Experimenter was identified, 

F(1,57) = 9.45, p = .003, η2 = .004, with larger pupil diameter recorded when the 

Experimenter was present, than when absent. An interaction was also found between 

the factors of Sex and Experimenter, F(1,57) = 4.84, p = .03, η2 = .001. Post-hoc 

pairwise t-tests with a Bonferroni adjusted alpha level of .0125 (.05/4) identified that 

viewing male targets led to larger pupil size than female targets when the 

Experimenter was absent from the room, t(57) = 3.59, p < .001, d = .47.  

Furthermore, pupil dilation was larger when observing female targets when the 

Experimenter was present rather than absent, t(57) = 3.63, p < .001, d = .48. There 

was no difference in pupil size when considering male and female targets when the 

Experimenter was present, t(57) = 0.41, p = .68, d = .05, or when observing male 

targets when the Experimenter was present and absent, t(57) = 1.82, p = .08, d = .24. 

 

Figure 4.9. Bar graph depicting mean pupil size while viewing a person target for 

target sex and experimenter presence. Error bars indicate standard deviation. 

 

Lastly, pupil size was considered for fixations occurring on the magazine 

background. Figure 4.10 indicates mean pupil diameter and shows comparable 

results across Sex and Experimenter. A (Sex: male, female) x 2 (Experimenter: 
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present, absent) repeated-measures ANOVA was conducted to explore these findings. 

No main effects of Sex, F(1,27) = 0.32, p = .58, η2 = .00, or Experimenter were 

found, F(1,27) = 1.89, p = .18, η2 = .002. There was an interaction found between 

these factors, F(1,27) = 5.17, p = .03, η2 = .001. However, when pairwise t-tests with 

a Bonferroni adjusted alpha level of 0.0125 (0.05/4) were computed, no significant 

relationship was identified for male targets when the Experimenter was present and 

absent, t(28) = 0.24, p = .81, η2 = .05, male and female targets when the 

Experimenter was present, t(27) = 1.35, p = .19, η2 = .26, male and female targets 

when the Experimenter was absent, t(28) = 1.94, p = .06, η2 = .36, or female targets 

when the Experimenter was present and absent, t(27) = 2.25, p = .03, η2 =.43. 

 

Figure 4.10. Bar graph illustrating mean pupil diameter per target sex and 

experimenter presence, when considering fixations made to the magazine 

background. Error bars represent standard deviation. 

 

Discussion 

The aim of Experiment 7 was to investigate whether pupillary responses of 

sexual interest can be influenced by whether an experimenter is present or absent 

during testing. Attractiveness ratings were first explored to ensure that the 
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heterosexual male participants considered female targets to be more attractive than 

male targets. This assumption was supported by the ratings data, indicating that 

explicit responses can effectively measure sexual orientation. This suggests that the 

stimuli presented were able to promote feelings of sexual interest, allowing pupil 

size to be analysed accordingly. 

Participants viewing patterns were then investigated to explore whether 

observers fixated on images differently across target sex or experimenter presence. 

Viewing patterns were comparable both when the experimenter was present or 

absent, thus ensuring that any pupil size differences within this factor cannot be 

accounted for by viewing pattern. However, participants did show different fixation 

patterns across target sex, with female targets receiving more fixations than male 

targets. In turn, the magazine background of male targets received more fixations 

than the background of female targets. As all participants in this experiment self-

identified as heterosexual males, these viewing patterns can be considered to reflect 

sexual interest, as participants looked longer at female targets and actively avoided 

observing the male targets. However, an alternative explanation for this phenomenon 

may be that the magazine backgrounds for the male stimuli were simply more 

entertaining than that of their female counterparts. In order to keep the stimuli in this 

experiment as generalisable to real life as possible, real life magazine covers were 

presented without any content edits. However, a replication of this experiment, with 

the magazine backgrounds directly comparable across stimulus model sex, could be 

an effect way of analysing what drove the target sex viewing pattern differences in 

this experiment. 

Lastly, pupillary responses were considered to explore whether pupil size 

reflecting sexual interest can be controlled by experimenter presence or absence at 
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time of testing. Firstly, this analysis did not reveal pupillary responses reflective of 

sexual interest, with pupil size remaining comparable when viewing the magazine 

background regardless of the target sex. When considering pupil size when directly 

viewing the target, larger dilation occurred for male than female targets, a surprising 

finding that diverges from those found within the general literature (Attard-Johnson 

et al., 2021; Ó Ciardha et al., 2018; Rieger et al., 2015). However, pupil size across 

this experiment was generally high, especially in comparison with Experiment 6. For 

example, when considering all pupil sizes in both Experiment 6 and 7, a paired T-test 

indicated that pupil diameter was higher throughout Experiment 7, t(191) = 61.88, p 

<.001, d = 4.47. This suggests that the stimuli in Experiment 7 may have been 

particularly arousing. Increased pupil dilation has been identified in response to high 

levels of arousal when investigating sexual interest (Snowden et al., 2019). In an 

experiment where participants were presented with clothed and nude images, the 

higher arousing nude imagery led to increased pupil size regardless of the sex of the 

observer or the target (Aboyoun & Dabbs, 1998). Therefore, it is possible that results 

pertaining to sexual interest in this experiment were masked by a strong general 

arousal response. 

While pupillary responses of sexual interest were not exhibited in this 

experiment, the presence of an experimenter did affect this measure. Larger pupil 

sizes were exhibited when viewing the person target, whilst the experimenter was 

present in the room. This may be due to a general period of increased attention 

promoted by experimenter presence, whereby participants are more motivated to pay 

attention to the experiment when they know their responses are being evaluated. This 

increase in attention has been documented alongside pupil size in the wider 
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literature, as evidence suggests that larger pupil dilation occurs as attentional effort 

increases (Alnæs et al., 2014; Kang et al., 2014; Karatekin et al., 2004).  

 

General Discussion 

This chapter presents two experiments, which examined whether pupillary 

responses of sexual interest can be controlled. Experiment 6 investigated whether 

pupil size can be manipulated by intentionally directing attention away from a person 

target by constraining fixation locations to specific screen areas. In this experiment, 

pupil size was comparable when viewing a person, the background or a placeholder 

box presented on the display background. The absence of pupil dilation differences 

between male and female images when viewing the person targets suggests that pupil 

size was not reflective of sexual interest. Experiment 7 explored whether pupillary 

responses can be manipulated by a force external to the participant, such as the 

presence or absence of an examiner. Despite different viewing patterns for male and 

female targets that corresponded with observers’ sexual interest, pupillary responses 

were not indicative of sexual orientation in this experiment. However, it should be 

noted that the statistical power of these experiments were very low, as indicated by 

post-hoc analysis. As such, the results need to be considered in relation to such low 

power. In order to address this, further testing with a larger participant sample is 

recommended. 

These experiments highlight the potential influence of attention on pupillary 

responses. Despite consistent evidence that heterosexual male observers exhibit 

larger pupil dilation to images of women than men (Attard-Johnson et al., 2021; 

Hess et al., 1965; Rieger & Savin-Williams, 2012), this pattern was not present 

within this study. These results occurred despite explicit rating data reflecting sexual 
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orientation. As such, results suggest that pupil size was sensitive to a separate factor, 

rather than being driven by sexual interest. The consistent secondary factor 

manipulated throughout these experiments was attention. In Experiment 6, attention 

was controlled by instructing participants to view specific areas of a stimuli, while 

Experiment 7 explored this factor through presence of an experimenter.  

The role of attention in influencing pupil size has been widely documented 

outside of the sexual interest literature, with increased attentional effort leading to 

enhanced pupil size (Alnæs et al., 2014; Karatekin et al., 2004; Smallwood et al., 

2011). For example, in an experiment where participants were presented with digit 

sequences and asked to either indicate or recall whether a number was odd or even, 

increased pupil dilation was found to synchronise with stimulus presentation when 

attending to the task than when mind-wandering (Kang et al., 2014). Furthermore, 

evidence suggests that the superior colliculus modulates pupil size changes to salient 

stimuli (Joshi & Gold, 2020). This is a brain area which has been consistently 

identified to contribute to the control of attention (Ignaschchenkova et al., 2004; 

Müller et al., 2005; Schneider & Kastner, 2009), thus suggesting that pupil dilation 

can be influenced by attention. Due to this, when considering the tasks employed in 

both experiments within this chapter, the role of attentional effort in influencing 

pupil size may account for the non-discriminant responses identified for sexual 

interest. Both experiments employed tasks in which the attentional effort 

requirement may have been high, either due to specific instructions restricting eye-

gaze or through increased pressure to attend to the task due to experimenter 

presence. As such, it is plausible that pupil size was reflective of attentional effort 

effects rather than sexual interest.  
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The likelihood of pupillary responses relating to attentional effort rather than 

sexual interest within this study is supported by the salience of these factors within 

the experimental tasks. While participants were instructed where to view, or of the 

experimenter’s presence within the room, no explicit mention was made in reference 

to the sex of the targets. The only potential prompt relational to sexual interest was 

made through a pre-testing demographic form, whereby participants were asked to 

indicate their sexual orientation. Thus, the salience of attention-based cues may have 

led to resulting pupillary responses. However, research suggests that impressions of 

attractiveness occur quickly (Locher et al., 1993; South Palomares & Young, 2018; 

Willis & Todorov, 2006) and automatically (Ritchie et al., 2017), with sexually 

attractive images drawing attention even when presented subconsciously (Jiang et 

al., 2006). As such, it is likely that sexual interest was considered by participants 

throughout the current study despite the higher salience of attention-based 

instructions. Therefore, it may be that the influence of attentional effort masked 

sexual interest related responses, rather than stopping these judgements from 

occurring altogether. 

When considering the autonomic nature of attractiveness judgements, it is 

pertinent to explore the attentional demands required to make such assessments. 

When considering spontaneous trait inferences, evidence suggests that trait 

inferences are dependent on memory (Wells et al., 2011; Zhou et al., 2021). For 

example, when participants are presented with photographs and descriptions of trait-

implying behaviours and asked to rate said traits, spontaneous trait inference depends 

on working memory capacity (Wells et al., 2011). As such, for these trait judgements 

to occur, working memory must be employed. Similarly, in the context of 

Experiment 6, the primary task demands of attention direction may also have 
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required working memory. Evidence suggests that directing attention and working 

memory are highly interrelated concepts (Kiyonaga & Egner, 2013; Oberauer, 2019; 

Soto et al., 2005). This is evident from interference paradigms. For example, when 

participants are instructed to classify a directional arrow when this is flanked by 

congruent or incongruent directional arrows, participants were less accurate when 

working memory load is also high (Pratt et al., 2011). This phenomenon suggests 

that working memory is required for accurately directing attention. As both the 

process of directing attention and performing trait inferences require working 

memory, and Experiment 6 explicitly required participants to attend to specific 

display locations, it is possible that the explicit task requirements left insufficient 

working memory capacity for effective attractiveness trait judgements. However, 

working memory load was not directly investigated within this experiment, therefore 

its potential interactive effect remains inconclusive. 

While the primary task demand of directing attention may have diminished 

pupillary responses of sexual interest in Experiment 6, Experiment 7 did not include 

such demands. Instead, this Experiment allowed participants to freely view magazine 

images featuring partially clothed models. Akin to Experiment 6, no pupil size 

differences reflective of sexual orientation were identified. In this instance, it is 

plausible that a general increase in arousal promoted by the presentation of sexually 

laden stimuli occurred. Increases in pupil dilation have been observed concurrently 

with sexual arousal (Bernick et al., 1971; Rieger et al., 2015). While some evidence 

has suggested that the level of stimuli explicitness does not (Attard-Johnson & 

Bindemann, 2017), or to a small effect can (Watts et al., 2017), influence pupillary 

responses of sexual interest, contradictory evidence also suggests that the high level 

of arousal promoted by sexually appealing imagery may mask such responses 
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(Snowden et al., 2019). For example, in an experiment which presented observers 

with nude and clothed targets, larger pupil dilation was recorded when viewing nude 

imagery regardless of target sex (Aboyoun & Dabbs, 1998).  

The stimuli in Experiment 7 were partially clothed and thus sexually 

arousing, as evidenced by the large average pupils observed towards all images. As 

such, it seems plausible that the increased sexual arousal elicited by all stimuli within 

this experiment may have diminished any pupil size differences due to target sex. 

Furthermore, the magazine stimuli featured non-sexual elements, such as written 

headlines and slogans. These additional features may have also elicited more general 

types of arousal. Emotional arousal, for example, can also elicit pupil dilation 

(Bradley et al., 2008; Janisse, 1973; Wang et al., 2018) and may have been triggered 

by some of the written stimulus content. Therefore, it is possible that arousal 

promoted by the non-person stimulus materials presented within this experiment 

might account for the absent pupil size effects between sex categories. 

In conclusion, this study constituted the first empirical investigation aiming 

to investigate whether pupillary responses of sexual interest can be intentionally 

manipulated. The results suggest that pupil size can be affected by task demands, 

such as the intentional direction of attention through the constraint of visual fixation 

locations, resulting in comparable pupil dilation regardless of target sex. As such, 

future investigations of sexual interest through pupillary responses should be 

conscious of the level of attentional effort demanded through experimental design. 

Furthermore, the results also indicated that highly arousing stimuli can enlarge pupils 

regardless of sexual orientation, as evidenced by the particularly large pupil sizes 

observed in Experiment 7. Taken together, this chapter suggests that the implicit 
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pupil response measure of sexual interest may not be as robust as previously thought, 

as potential effects can be eliminated by task demands and high arousal. 
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Chapter 5 
 
 
 

Summary and Discussion 
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This thesis investigated the sensitivity of cognitive measures of sexual interest 

and familiarity, and explored the extent to which these can be manipulated. The 

introduction reviewed the current measures employed in the evaluation of sexual 

interest, with consideration given to discussing their merits and limitations. These 

measures range from explicit tasks whereby sexual interest is garnered through 

observer self-report (Dombert et al., 2016; Hoon et al., 1976; Howell et al., 1987) to 

more implicit forms of measurement. These included cognitive latency-based 

measures of viewing time (Ebsworth & Lalumière, 2012; Imhoff et al., 2010; Mokros 

et al., 2013) and Stroop tasks (Ciardha & Gormley, 2012; Mannfolk et al., 2023; Ó 

Ciardha & Gormley, 2013) as well as paradigms aiming to explore sexual interest 

through arousal of the autonomic nervous system, such as genital (Barbaree et al., 

1979; Barker & Howell, 1992; Müller et al., 2014) and pupillary responses (Attard-

Johnson et al., 2017; Hess et al., 1965; Rieger et al., 2015).  

When considering the utility of these paradigms for the measurement of sexual 

interest, several potential caveats had yet to be considered. The first of these concerns 

the potential interactive effects familiarity with an observed person may exert over the 

measurement of sexual interest. When considering explicit self-report findings, 

evidence suggests that more familiar people are considered to be more attractive across 

a range of methods, such as mere exposure paradigms (Han et al., 2020; Moreland & 

Beach, 1992; Rhodes et al., 2005). This suggests that familiarity can influence 

judgements of attractiveness at an explicit level. However, the extent to which this 

may occur when considering implicit measurement remained largely unexplored. 

Some evidence has highlighted the potential ability of these measures for assessing 

familiarity, and much of this work has focused primarily on pupillary responses 
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(Kafkas & Montaldi, 2015; Naber et al., 2013; Weiss et al., 2016). Specifically, the 

pupil old/ new effect has been identified, whereby pupil size is larger when familiar 

stimuli are viewed in comparison with novel stimuli (Võ et al., 2008). However, 

familiarity has not been explored alongside sexual interest using such implicit 

paradigms. As such, this thesis aimed to explore how these two factors may interact 

using a range of implicit cognitive measures. 

The second aspect of measures of sexual interest that is investigated in this 

thesis is the sensitivity of such responses in distinguishing between attraction at a 

within sex category level, in comparison to the between category level. Until recently, 

the majority of implicit empirical investigation has focused on observing sexual 

interest in relation to sexual orientation, by contrasting differences in responses during 

the viewing of male and female images. This is evident when considering a range of 

implicit measures, such as pupillary responses (Attard-Johnson et al., 2021; Rieger & 

Savin-Williams, 2012; Snowden et al., 2019) and Stroop tasks (Ciardha & Gormley, 

2012; Ó Ciardha & Gormley, 2013). In paradigms where within-category differences 

have been investigated, such as viewing time tasks (Ebsworth & Lalumière, 2012; 

Gress, 2005; Rönspies et al., 2015), results have been contradictory (Israel & 

Strassberg, 2009; Lippa, 2012; Xu et al., 2017). Therefore, this thesis aimed to clarify 

these findings by investigating further whether implicit cognitive measures are 

sensitive to differences in attractiveness within as well as between sex categories.  

The final aim of this thesis was to address the effectiveness of implicit 

measures of sexual interest while under pressure from manipulation attempts. 

Specifically, as pupillary responses are held to reflect activity within the autonomic 

nervous system (McDougal & Gamlin, 2015; Zele & Gamlin, 2020), the question 

arises of whether these responses are impervious to conscious control. While the 



 136 

manipulability of this response has not been widely examined, some evidence suggests 

that internal intentional control of attention can exert influence over pupil size when 

considered separately from sexual interest (Brink et al., 2016; Ehlers et al., 2016; 

Grandchamp et al., 2014). Furthermore, external forms of manipulation, such as 

differences in experimenter temperament, may also influence such responses 

(Chapman et al., 1969). However, contradictory results have also been observed, 

whereby pupil size changes to familiar stimuli still occur during feigned amnesia 

(Heaver & Hutton, 2011). Despite these findings, the manipulability of the pupil 

response has yet to be explored concurrently with sexual interest. Therefore, this thesis 

also aimed to investigate this to further understanding of pupil size as a robust measure 

of sexual interest. 

 

5.1 Explicit Self-Report Measures 

Chapter 2 explored the potential interactions between sexual interest and 

familiarity, alongside the secondary factor of liking, which refers to the affinity we 

hold for other people. Previous research has identified that these factors can interact 

across a range of measures (Brockner & Swap, 1976; Joseph, 1982; Moreland & 

Beach, 1992). This chapter aimed to further explore these factors through a self-

report questionnaire, providing foundational knowledge for how familiarity, 

attractiveness and liking interact within explicit tasks. These findings were then built 

upon in consequential research examining these factors utilising implicit cognitive 

measures. 

The results from Experiment 1 indicated that familiarity, attractiveness and 

liking are interrelated concepts, with positive correlations found between these 

factors when rating stimuli consisting of celebrity names. However, these 
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interactions did not extend to ratings of celebrity faces. Familiarity, attractiveness 

and liking were related when considering the faces of people who were familiar to 

the observer. However, no relationship was observed for unfamiliar faces. As such, 

this suggests that judgements of attractiveness and liking are dependent on 

observers’ familiarity with an individual when viewing facial images.  

This disparity between results found for name and face stimuli suggests that 

familiarity, liking and attractiveness act as dependent factors when evaluating names 

and independent factors when viewing facial images. The divergence in the way face 

and name stimuli are treated might be because of the different familiarity cues that 

are provided by each stimulus type. For example, names provide no direct visual 

information to facilitate the recognition of a familiar person. Thus, any judgments of 

a person’s appearance from their name must draw on internal cognitive 

representations of an identity. In contrast, facial images provide more cues as 

observers may recognise someone without knowing them acutely enough to recall a 

name. As such, the differences in the information provided by each stimulus type 

may drive these effects, whereby familiarity interacts with liking and attractiveness 

when considering name stimuli and familiar, but not unfamiliar, facial images. In 

order to fully understand how these stimulus types may differ, further research 

aiming to compare name and face stimuli directly, as well as in isolation, would be 

beneficial and help develop the findings of this experiment. 

It may be that the expected interactions between attractiveness and liking are 

only present within familiar others. When viewing an unfamiliar name, it is 

impossible to garner feelings of attractiveness and liking, as there is no information 

present on which to base these judgements. Yet, this is not the case for facial stimuli. 

As ratings of attractiveness and liking can be made based on the image provided. 
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Therefore, this experiment provides evidence suggesting that factors of familiarity, 

attractiveness and liking are only correlated when considering stimuli familiar to the 

observer. 

An unexpected secondary pattern of results emerged from this experiment. 

Within the attractiveness factor, the previously described relationships only occurred 

when considering how personally attractive a person is, rather than how generally 

attractive they are. This trend of results was identified for both name and facial 

stimuli. This suggests that explicit measures of attractiveness are only sensitive to 

potential interactions with secondary factors, such as familiarity and liking, when 

considering personal attraction. As such, this furthers the theoretical understanding 

of what the relationships between factors of attractiveness, liking and familiarity are 

reflecting, namely that these factors are inter-related when considering these 

concepts as they personally relate to an individual, and not at a more objective, 

general level. This finding informed later chapters in this thesis, with all further 

experiments measuring attractiveness judgements relative to the participant, rather 

than as a general concept, in order to effectively assess the relationships between this 

factor and other factors of interest, such as familiarity. 

 

5.2 Implicit Measures of Sexual Interest 

Chapter 2 provided a basis of understanding for how the concepts of 

familiarity and attractiveness may interact. Chapter 3 aimed to expand on these 

findings and explore these factors using implicit cognitive measures. A range of 

paradigms were employed, such as viewing time (Experiment 2, 3 and 4) and Stroop 

tasks (Experiment 5). Differences in attraction reflective of sexual interest have been 

identified throughout the wider literature (Ciardha & Gormley, 2012; Gress, 2005; 
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Rönspies et al., 2015). This finding was corroborated in Experiment 3, when 

participants were presented with full body images. However, Experiment 2 did not 

identify this trend when employing facial stimuli. This suggests that facial stimuli, as 

opposed to full body images, may not have been effective in producing differences in 

attractiveness between sex categories within this chapter. This may be due to the lack 

of sexually salient content present in the face in comparison to the rest of the body. 

While full body stimuli contain sexually interesting features, such as the genital and 

breast areas, facial stimuli do not consist of such sexually salient imagery. As such, it 

may be that the lack of sexual features within facial stimuli restrict any potential 

attractiveness differences between sex categories. 

Alongside investigating between sex category attractiveness, Chapter 3 aimed 

to explore any potential differences in attraction within these categories. There exists 

limited exploration into whether implicit cognitive measures are sensitive to the fine-

grained differences which occur within individuals of the same sex, with such 

experiments reporting contradictory results (Israel & Strassberg, 2009; Lippa, 2012; 

Lippa et al., 2010). Within sex category differences in attractiveness were directly 

investigated in Experiments 3, 4 and 5 through within-person variability, whereby 

each identity was represented through two images, one in swimwear and one in 

casual clothing. Across experiments, no within sex category effects were identified 

through implicit cognitive measurement. However, the explicit ratings of 

attractiveness provided alongside each cognitive task showed a consistent pattern of 

results, with people in swimwear generally considered to be more attractive that their 

casually clothed counterparts. Due to the rating data indicating within sex category 

differences, it can be assumed that the stimuli did vary in attractiveness within 

identities. As such, the absence of such differences within the implicit cognitive 
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measures suggests that these measures are not sensitive to differences in 

attractiveness within sex categories, a finding further corroborated due to the 

consistency of results across multiple stimulus sets.  

It should be noted that the discussed pattern of results was identified only 

within male participants. Experiments 2 and 3 included both a male and a female 

observer population, however the female observers showed conflicting results within 

both explicit and implicit measurement, which occurred at both the between and 

within sex category level. This pattern of complicated female response aligns with 

those found across the wider literature (Bailey, 2009; Chivers et al., 2004), whereby 

female sexual response is incongruent with sexual orientation. 

Taken together, the results from Chapter 3 indicate that implicit cognitive 

measures of sexual interest, as assessed through attractiveness, are reflective of 

sexual orientation within male observers. This finding was specific for full body 

stimuli, but not evident when viewing only facial images. While these responses 

were indicative of sexual interest between sex categories, no differences were 

identified within such categories. Therefore, this suggests that implicit cognitive 

measures of sexual interest are not sensitive to the more nuanced differences present 

between individuals of the same sex, despite reflecting sexual interest between those 

of different sexes. However, it should be noted that post-hoc analysis indicated that 

the statistical power of these experiments were limited. Therefore, to increase 

confidence in the findings from this chapter, it would be pertinent to re-run these 

experiments with an increased participant sample. Furthermore, the attractiveness 

ratings provided for the casual and beachwear images throughout these experiments 

were relatively similar, while not a ceiling. As such, it is possible that this limited the 

potential role of attractiveness on viewing times. A direct replication utilising stimuli 
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which differ more drastically in average attractiveness ratings would be 

advantageous to corroborate the findings from these experiments. 

 

5.3 Manipulability of Pupillary Responses of Sexual Interest 

The final empirical chapter of this thesis, Chapter 4, aimed to investigate to 

what extent implicit cognitive measures are manipulatable. Specifically, the 

autonomic measure of pupil size was investigated to identify if the widely observed 

between-sex category differences in attraction for male participants (Attard-Johnson 

et al., 2021; Hess et al., 1965; Rieger & Savin-Williams, 2012) can be intentionally 

controlled. Experiment 6 aimed to explore how  participant led manipulation of 

attention can affect pupillary responses of sexual interest. In line with the suggestion 

that differences in attention can influence pupil size (Brink et al., 2016; Ehlers et al., 

2016; Grandchamp et al., 2014), participants were asked to focus their attention on 

specific areas of the display, comprising either the person, the background or a box on 

the background. Fixation locations indicated that observers generally adhered to 

instructions across conditions. Furthermore, despite the presence of a person image, 

participants were able to resist attending to these targets when instructed to direct 

attention elsewhere. 

When considering pupillary responses, participants’ pupil size was comparable 

when viewing same and opposite sex stimuli, regardless of which region on the image 

was viewed. The similar pupillary responses across sex category initially suggest that 

implicit measures of sexual interest can be manipulated based on redirection of 

attention. However, these effects were also absent when participants directly viewed 

the person stimuli. Therefore, it is possible that responses reflective of sexual interest 

were masked by task demands. For example, by intentionally directing attention, a 
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task intrinsically linked with working memory load (Kiyonaga & Egner, 2013; 

Oberauer, 2019; Soto et al., 2005), this primary task demand may have limited the 

capacity of working memory available for judgements of sexual interest. As evidence 

shows that trait inferences require working memory (Wells et al., 2011; Zhou et al., 

2021), this may have led to diminished responses reflective of such interest. As such, 

it seems plausible that experimental designs requiring participants to undertake an 

attentional task may diminish responses indicative of sexual interest in comparison to 

tasks where participants are able to view stimuli freely, a paradigm through which 

pupillary responses of sexual interest have been consistently identified (Attard-

Johnson et al., 2016, 2017; Rieger et al., 2015). 

While Experiment 6 investigated the potential effects of participant-led 

attention-based control on pupillary responses of sexual interest, Experiment 7 pivoted 

to explore other possible forms of manipulation, namely the presence of an examiner. 

One study has explored the potential effects of experimenter personality on pupil 

responses of sexual interest (Chapman et al., 1969) and identified that such responses 

were diminished by the presence of a formal, business-like examiner and were 

facilitated by a more casual individual. This opened the question of how pupil size 

would respond to sexual interest in the presence of an experimenter per se, which 

Experiment 7 explored by manipulating whether an experimenter was present or 

absent while viewing magazine covers featuring partially clothed individuals. 

Attractiveness ratings were gathered in this experiment and indicated that 

sexual interest differences were present at an explicit self-report level, whereby ratings 

were  congruent with sexual orientation. When considering viewing patterns, the male 

participants viewed images of females more than males, and the background of stimuli 

containing males more than females. These differences in viewing pattern were 



 143 

consistent regardless of whether an experimenter was present or absent. Despite this, 

larger pupil size was elicited when the experimenter was present in the room. This 

may be due to a period of increased attention occurring when observers were aware 

that they were being watched. This suggestion is supported by previous evidence 

whereby larger pupil dilation is found in relation to attentional effort (Alnæs et al., 

2014; Kang et al., 2014; Karatekin et al., 2004). It is also possible that the presence of 

an experimenter led to increased arousal, subsequently leading to an increase in pupil 

size, a phenomenon also indicated through prior literature (Aboyoun & Dabbs, 1998; 

Snowden et al., 2019), and explored further later in this chapter. 

When considering sex categories, larger pupil size were found for male than 

female stimuli in this experiment, a result inconsistent with the wider literature 

(Attard-Johnson et al., 2021; Ó Ciardha et al., 2018; Rieger et al., 2015). However, 

general pupil size was large throughout this experiment, especially when considering 

those identified in Experiment 6. As such, it may be that pupillary responses of sexual 

interest were influenced by a secondary factor which increased pupil size across all 

stimuli. There is some evidence which suggests that sexual arousal can lead to larger 

pupil dilation regardless of target sex (Aboyoun & Dabbs, 1998; Snowden et al., 

2019). Therefore, it is possible that responses pertaining to sexual interest in 

Experiment 7 were masked due to the general influence of arousal. Taken together, 

Experiment 6 and 7 suggest that pupillary responses of sexual interest may be affected 

by factors such as attentional demands and general arousal. As such, future 

experiments aiming to explore attraction through this measure must consider that pupil 

size is not impervious to potential confounds. However, akin to the pervious chapter, 

the experiments contained in Chapter 4 had low statistical power, as indicated by post-
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hoc power analysis. As such, in order to add credence to the suggestions indicated by 

the results within this chapter, a larger sample size will be required.  

 

5.4 Theoretical Implications 

When considering the empirical findings from Chapters 2, 3 and 4 of this 

thesis, three distinct theoretical contributions arise. The first pertains to the idea that 

cognitive measures of sexual interest are actually evaluating a general assessment of 

mate preference rather than judgements of attractiveness. Secondly, the results from 

this thesis suggest that implicit cognitive measures of sexual interest may not be as 

effective as previously thought, as such responses can be potentially eliminated by 

secondary factors, such as attentional demands and high general arousal. Finally, it 

may be that cognitive measures of sexual interest are simply not as strong as initially 

believed, due to the inconsistent pattern of between-sex category results found across 

the experiments in this thesis. 

 

5.4.1 MATE PREFERENCE 

Chapter 3 explored how target attractiveness interacts with implicit cognitive 

measurements at a between and a within sex level. The only significant effects 

identified were for whole body stimuli when considering attractiveness differences 

between sex, whereby male participants viewed female targets for longer than male 

targets. Despite the explicit self-report data indicating that models in swimwear were 

considered more attractive than those in casualwear, this was not mirrored through 

implicit cognitive measurement. As such, it is plausible that these paradigms are not 

assessing attractiveness, and rather are reflecting a broader category of attraction, such 
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as mate preference. This term relates to the sexual interest present for a group of others, 

a simplistic response unable to distinguish between individuals within these groups.  

Support for this theory is evident across the literature, whereby sexual interest 

is measured almost exclusively in relation to sexual orientation (Ebsworth & 

Lalumière, 2012; Rieger et al., 2015; Rönspies et al., 2015) or age preference (Attard-

Johnson et al., 2017; Harris et al., 1996; Mokros et al., 2010). Both of these responses 

are category specific, in that they orient observers towards categories of people, 

supporting the idea that these measures are reflecting broad evaluations of mate 

preference. However, there has been some suggestion that implicit cognitive measures 

of sexual interest are able to measure attraction more specifically than at this broad 

level (Lippa, 2012; Lippa et al., 2010). In these experiments, longer viewing times 

were observed for more attractive stimuli models within sex categories. Conflicting 

findings have also been discovered, whereby within sex category effects were absent 

when between effects were present (Israel & Strassberg, 2009). While the 

methodologies employed in these papers were generally comparable, it is possible that 

these discrepancies can be accounted for by terminology differences. As discussed in 

Chapter 3, a range of terminologies have been utilised across the literature to explore 

attractiveness, such as sexual attractiveness (Harris et al., 1996; Quinsey et al., 1996; 

Worling, 2006), (general) attractiveness (Hassebrauck, 1998) and sexual appeal 

(Dawson et al., 2012; Ebsworth & Lalumière, 2012; Lalumière et al., 2018). While 

implicit cognitive measures were found to reflect attraction within sex categories when 

observers were asked to rate images based on how sexually attractive they found them 

(Lippa, 2012; Lippa et al., 2010), this finding was not identified when participants 

rated stimuli based on sexual appeal. Therefore, it remains plausible that the utilisation 

of different terminologies may have led to the measurement of separate factors, sexual 
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attractiveness and sexual appeal, rather than one universal factor of attractiveness. Due 

to the inconsistencies in measurement terminology, it remains unknown whether 

implicit cognitive measures of attractiveness are sensitive to attraction within sex 

categories.  

The findings from this thesis, specifically pertaining to Chapter 3, support the 

idea that cognitive measures of sexual interest are specific to attractiveness between 

sex categories and are not sensitive to the more fine-grained differences in 

attractiveness present within these categories. These findings suggest that what is 

actually being measured is a category specific mate preference, thus orientating us 

towards but not between groups of people. Therefore, this thesis informs theoretical 

understanding by exploring what exactly these paradigms are measuring, with 

suggestions that these measures are reflective of a general mate preference response 

and are not sensitive to more specific forms of attraction. As such, this thesis suggests 

a change in how we should think about implicit cognitive measures of sexual interest, 

whereby such responses are capable of tapping into simplistic determinations of 

interest between sex categories but not within categories of sexually attractive others. 

 

5.4.2 SUSCEPTIBILITY TO MANIPULATION ATTEMPTS 

Chapter 4 of this thesis aimed to explore how implicit pupillary responses of 

sexual interest may be influenced by manipulation attempts. This constitutes the first 

empirical exploration of how participant-driven control attempts, namely attention 

redirection, can influence pupil dilation reflective of sexual interest. When sexual 

interest is not considered, pupil size has been found to increase during periods of 

attentional effort (Alnæs et al., 2014; Kang et al., 2014; Karatekin et al., 2004). It was 

unknown whether these effects would extend to the measurement of a secondary 
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factor, such as sexual interest. The results from Experiment 6 indicated that intentional 

control of attention can interfere with any potential responses driven by sexual interest. 

This suggests that the attention-based pupil size responses previously identified can 

extend to the measurement of secondary factors. Therefore, experiments utilising 

pupillary measures should be cognizant of the potentially confounding role of 

attention redirection. For example, these effects may be reduced by employing a 

methodology with limited viewing instructions, such as a freeviewing design whereby 

observers are able to view images however feels natural to them. This design has been 

implemented across a number of pupillary response experiments where sexual interest 

has been identified (Attard-Johnson et al., 2016, 2017; Rieger et al., 2015), and thus 

may be effective in limiting the confounding role of attentional effects on pupil size 

measures of sexual interest. 

Furthermore, this chapter explored how external factors may influence this 

sexual interest response. Prior evidence suggested that experimenter personality can 

affect such responses through social desirability effects (Chapman et al., 1969). It was 

unknown how the removal of such effects, through the absence of an experimenter, 

could influence pupillary responses of sexual interest. Experiment 7 showed that pupil 

size was generally larger when an experimenter was present than absent. This may be 

due to an increase in attention effort, as participants were aware that their responses 

were being monitored when the experimenter was present in the room. However, 

within this experiment there was no relationship between experimenter presence and 

sex category responses, and no pupil size differences attributed to sex category in 

isolation. Further research will therefore be required to assess the role of experimenter 

presence on pupil size using a methodology previously found to be effective in 

producing sexual interest effects, such as utilising a stimulus set previously identified 
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to be effective in producing such effects within pupil size measures. This would lend 

support to the findings outlined by this experiment. 

Despite the reduction of sex category effects on pupillary responses of sexual 

interest found in Experiment 7, this itself provides clues surrounding the potential 

control of such responses. Average pupil size in Experiment 7 was unexpectedly large 

for all images regardless of target sex. This could be accounted for by individual 

differences in pupil size, whereby participants in Experiment 7 had generally large 

pupils regardless of presented stimuli or experimental design. However, as these 

participants, with two exceptions, also partook in Experiment 6 when average pupil 

size was much lower, this explanation is unlikely. Consequently, it is more likely that 

the heightened pupillary responses are reflective of a secondary factor, such as arousal. 

The potential role of arousal on pupil size has seen conflicting results within the 

measurement of sexual interest. Some evidence has found that high levels of sexual 

arousal produce comparably elevated pupil size regardless of target sex, with similar 

responses reported towards both male and female images (Aboyoun & Dabbs, 1998; 

Snowden et al., 2019). However, increased pupil size has been found in response to 

sexual interest in conditions of high arousal, whereby pupillary responses reflect 

sexual orientation (Rieger et al., 2015), and thus the role of arousal on pupil size 

change is unclear. It is possible that these differences may have arisen due to 

methodological differences, such as variations in stimuli choice. While pupillary 

responses reflective of sexual orientation have been identified during presentation of 

sexually arousing videos (Rieger et al., 2015), in some instances this effect has not 

been found during the viewing of still images (Snowden et al., 2019). The extent to 

which these differences in effects may be stimulus-driven remains uncertain as some 

experiments have successfully identified sexual orientation while employing still 
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images (Attard-Johnson et al., 2017; Attard-Johnson & Bindemann, 2017; Hess et al., 

1965). As such, to address these inconsistent findings, further experiments aiming to 

investigate the effects of sexual arousal over pupillary responses of sexual interest are 

necessary. For example, an experiment which systematically varies stimuli arousal 

level, across stimuli type, may help to address this gap in knowledge.  

When considering this thesis, the findings support the theory that arousal leads 

to general increases in pupil size indiscriminate of target sex. Therefore, while arousal 

was not explicitly investigated throughout this thesis, results suggest that this factor 

may exert influence over pupillary responses of sexual interest.  Overall, this thesis 

suggests that pupil size responses indicative of sexual interest are potentially 

susceptible to intentional manipulation. These can range from observer led forms of 

control, such as attention redirection, to methodological design elements, such as 

experimenter effects and stimulus driven arousal. As such, care should be taken when 

considering pupillary responses of sexual interest to ensure that results are reflective 

of the factor of interest and not a potential confound, due to their apparent 

susceptibility to manipulation. 

 

5.4.3 RELIABILITY OF IMPLICIT MEASUREMENT OF SEXUAL INTEREST 

As aforementioned, implicit cognitive measures of sexual interest may not be 

as reliable as previously thought due to potential susceptibility to manipulation 

attempts. This raises the question of how strong these effects are as a whole. 

Throughout this thesis, the expected effects reflective of sexual orientation were 

identified in only one experiment, Experiment 3. However, sex category effects were 

explored in a total of four experiments throughout this thesis. This was despite the 

implementation of various stimulus sets and methodological design. As such, this 
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points to the suggestion that these effects may not be as reliably present as evidence 

suggests. 

There are two main explanations for the inconsistent sexual interest results 

identified throughout this thesis. The first being that secondary factors may have 

confounded or diminished potential response, a possibility explored in the previous 

section. A second explanation may be publication bias, which refers to the 

phenomenon occurring when published studies have systematically different findings 

to unpublished experiments (Song et al., 2013). While these effects are hard to 

distinguish, meta-analyses can aid in uncovering potential bias. When considering 

implicit cognitive measures of sexual interest, publication bias has been explored in 

relation to pupillary responses via a meta-analysis (Attard-Johnson et al., 2021). This 

study explored publication bias by investigating the possibility of selective reporting 

practices, such as p-hacking, and by exploring the relationship between a study’s 

precision and effect size. While some evidence of bias was identified when 

considering male sexual response, it was identified that sex category effects persisted, 

albeit to a lesser extent, when accounting for such bias. While it remains unknown the 

extent to which publication bias may be present within other forms of implicit 

cognitive measurement, this finding suggests that sexual interest findings are likely 

not accounted for in their entirety by publication bias. Therefore, it seems evident that 

the absence of sexual orientation congruent responses throughout this thesis may be 

accounted for by the influence of secondary factors or due to experimental design.  

 

5.5 Limitations and Future Directions 

One limitation evident throughout this thesis was that experimental design did 

not allow for between sex category effects to be analysed for every experiment. Some 
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of the experiments, (2, 3 and 4) included presentation of exclusive female targets to 

heterosexual male observers. While this allowed for the investigation of potential 

within-sex category differences in attractiveness, it meant that it was not possible to 

ensure that participants showed responses reflective of sexual interest at the between-

sex category level. The measurement of these responses may have lent strength to the 

conclusions drawn from the results. Future research should focus on exploring both 

between and within sex category differences in attractiveness in tandem to further 

theoretical understanding pertaining to the sensitivity of implicit cognitive 

measurement to such effects. 

Secondly, the caveat of arousal present in Experiment 7, whereby pupil size 

was elevated across all stimuli, was not accounted for through experimental design. 

While sexual interest was explored through implicit and explicit tasks, there was no 

measurement of general arousal collected. This meant that further exploration of the 

role of this factor was not possible and as such it remains unknown whether arousal 

masks sex category effects or eliminates these responses completely. Further research 

should be undertaken to explore the potential interactions of arousal and sexual interest 

on pupil size to investigate the nature of these results. For example, we could gain a 

better understanding of how pupillary responses may interact with arousal by 

presenting observers with stimuli varying in sexually and generally arousing content, 

such as clothed images and pornography, and measuring perceived levels of arousal 

through pupil size and rating tasks. Furthermore, it would be interesting to see whether 

any interactions carry over to other forms of cognitive measurement, such as the 

viewing time and Stoop tasks explored throughout this thesis. 

Finally, both pupillary response experiments within Chapter 4 would benefit 

from further investigation. As discussed, the arousal caveat identified in Experiment 7 
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should be addressed in a follow-up experiment. Experiment 6 identified that 

intentional attentional redirection can potentially diminish pupil size in relation to 

sexual interest. However, as the expected between sex category effects were not 

identified when participants were able to freely view the person target, it remains 

unknown as to whether the mere presence of general attentional task demands can 

account for this effect. A direct replication of this experiment would be useful in 

examining whether these effects are consistent. Furthermore, studies aiming to vary 

the strength of attention-based demands, for example, by systematically varying 

attentional effort through increases in instructional demands, would aid in furthering 

the theoretical understanding of the manipulability of pupillary responses of sexual 

interest.  
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