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Abstract 

Investigations into human sexuality have suggested that the sexual preferences of women are organised and expressed differently to men. However, concerns had been expressed that the methods used in such investigations might affect the quality of data collected.  This paper introduces the Implicit Association Test (IAT) as a potential addition to the range of tools available to investigate human sexuality. A novel IAT successfully differentiated between lesbian and heterosexual women with very good diagnostic accuracy. The effect of attempts to fake IAT responses was also assessed, and a pattern of faking identified which will facilitate data reliability checks if attempts at self-presentation are suspected. The IAT data showed that, in contrast to previous findings, lesbian and heterosexual women differ in the degree to which their sexual preferences are fluid. While heterosexual women show the expected non-category specific erotic plasticity effect, lesbians’ preferences appear rigid and category-specific. The IAT is recommended as an addition to the range of tools currently available to increase knowledge and understanding of human sexuality.
Introduction 
The Erotic Plasticity Hypothesis (Baumeister, 2000) argues that, in comparison to men, the sexual preferences of women are more prone to variation across time, are more subject to societal influence and are less subject to the influence of attitudes toward sex. After presenting a large amount of evidence for the malleability of the female sex drive, Baumeister (2000) suggested two explanations for greater erotic plasticity in women. First, as the female sexual script requires women to change their sexual responses from “no” to “yes” for sex to happen, a capacity for change must be at the centre of the female sex drive. Alternatively, it might be that women have “a milder, weaker sex drive” that is more easily moulded by situational and cultural influences.

Acknowledging that women’s sexual orientations are more fluid than men’s, Bem offered his Erotic Becomes Exotic Theory (EBE; Bem, 1996; 2000) as an explanation. In EBE theory, sexual preference develops as a result of misattribution of autonomic arousal, triggered in the presence of members of unfamiliar (“exotic”) gender groups. Childhood temperament predisposes one to gender-conforming (or non-conforming) activities, which in turn leads to greater familiarity with same- or other-sex children. When puberty is reached, physiological arousal, caused by the presence of members of the less familiar sex, is interpreted as erotic attraction. According to EBE, women grow up less gender-polarised than men hence feel less “differentially different” from same- and other-sex playmates. This means they are less likely to develop an exclusive sexual preference for one sex or the other (Bem, 2000). 

Like Baumeister, Bem’s theories are based on data from large scale surveys, and these theories have been be criticised as lacking empirical evidence as their basis (Peplau, Garnets, Spalding, Conley & Veniegas, 1998). Baumeister (2000) also raised the possibility that self-report based studies can suffer from both experimenter bias and demand characteristics. In support of this view it has been noted in the literature on sexual abuse that , as well as being subject to error due to self-presentational pressures, such direct measures also rely on the insight of the respondent (Gray, Brown, McCulloch, Smith & Snowden, 2005; Marshall, Anderson & Fernandez, 1999). Further, Baumeister himself noted that data on sexual behaviour suffer from a lack of methodological rigour in that it is impossible to conduct laboratory experiments to test causal hypotheses about sexual activity. While maintaining that these deficiencies do not compromise his plasticity hypothesis, Baumeister (2000) called for prospective tests to directly test the hypothesis of female sexual plasticity.
More recent studies have attempted to address these empirical issues, and the resulting experimental data appear to support the view that women’s sexuality is fluid.  For example, Chivers, Rieger, Latty and Bailey (2004) found that women’s arousal was category non-specific, in contrast to the category-specific pattern of men, offering support to the plasticity hypothesis. Dismissing measurement artefacts, Chivers et al. (2004) maintain that their female subjects’ expression of same-sex attraction supports the view that patterns of sexual preference in women do not restrict their sexual behaviour, identity or feelings; women may be aroused by both female and male targets, but this does not define them sexually. 

Studies such as Chivers et al. (2004) have used a combination of photoplethysmography, or PPG (a means to measure sexual arousal via changes in vaginal vasocongestion) and self-report questionnaire measures to gather their data. This means that such laboratory-based investigations into erotic plasticity can face the same criticism as earlier studies for their continued reliance on self-report measures to gather their data. Even where non-questionnaire methods have been used, the focus on PPG is also problematic (Chivers et al., 2004; Laan, Everaerd, & Evers, 1996). For example, evidence from the literature on sexual violence shows that Penile Plethysmography (the male-specific PPG technique which indexes arousal via changes in penile circumference) suffers from a lack of standardisation of procedures and stimuli so gives inconsistent results (Marshall & Fernandez, 2000; Harris, Rice, Quinsey, Chaplin & Earls, 1992). PPG, like self-report, is also fakeable which further compromises the findings of studies employing these methods (Laws & Gress, 2004; Marshall & Fernandez, 2000). The same critical view must be taken of photoplethysmography in that the reliability of such data might be questioned. Indeed, Chivers et al., (2004) note the existence of a further potential contaminant of the data in that PPG affects the sampling process; the intrusiveness of PPG, combined with the fact that it is cumbersome to use, means that only a small number of women are actually willing to be study participants, and these appear to be more sexually liberated than refusers.
In response to such difficulties in the literature on human sexuality, we report here the results of a small prospective study that looked at the utility of the Implicit Association Test (Greenwald, McGhee & Schwartz, 1998) to aid researchers wishing to investigate these questions. The IAT is a straightforward double discrimination task for two stimulus dimensions, e.g., flower-insect and pleasant-unpleasant. Generally people are quicker to respond when flower + pleasant and insect + unpleasant are assigned to the same response key that when insect + pleasant and flower + unpleasant share a response. The “difficulty difference” is interpreted as a means to measure implicitly the association between categories, and hence to infer in this case a preference for flowers over insects.

Hence, the IAT is characterised as a means to measure implicitly the cognitive associations respondents hold in memory between concepts, usually socially-relevant concepts, given that nothing about the implicit measurement procedures in use guarantees examinees are actually unaware of their evaluations and associations (Fazio & Olsen, 2003). The task has been useful to measure social cognitions implicitly because of its good reliability, ease of application and the large effects sizes recorded (Greenwald & Nosek, 2001; Nosek, Greenwald & Banaji, 2003).

Investigations of the factors underpinning the sexual abuse of children had encountered similar methodological difficulties to those described in the human sexuality literature (Craisatti, 1998; Marshall et al., 1999). In response to those difficulties we adapted the IAT to that purpose and showed it capable of differentiating between child sexual abusers and non-sexual offenders despite attempts by the abusers to disguise their sexual preferences (Brown, Gray & Snowden, 2006; Gray et al., 2005). Given the forgoing criticisms of the methods employed in plasticity research, we adopted the IAT technique we had used successfully in sex offender groups to investigate sexuality in lesbian and heterosexual women. Specifically we administered the adapted sexuality-IAT to two experimental groups; one consisted of women describing themselves as heterosexual, the other of women who described themselves as lesbian. We were interested to see if the IAT scores of these groups would reflect the stated sexuality of the group members, and if the scores could be used to identify members of one group from members of the other.
The IAT has been used previously to investigate sexually related concepts, e.g., gender differences in attitudes toward sexuality (Geer & Robertson, 2005) or homosexuality (Banse, Seise & Zerbes, 2001; Steffens, 2004). More recently, Snowden & Wichter (2006) had shown that implicit reaction-time measures differentiated gay from heterosexual men with high degrees of accuracy, returning high specificity and sensitivity values. However, this was the first time the IAT’s usefulness to investigate female sexuality had been assessed. 
A further consideration for PPG measures raised by Chivers et al. (2004) is that findings were based “on the assumption that participants did not consciously manipulate their genital responses”. One of the great advantages of implicit measures is that they appear resistant to self-presentational forces (Greenwald et al., 1998). Implicit testing is believed to access automatic activation of association in memory that underpin attitudes or behaviours. For example, Banse et al. (2001) found participants directed to fake attitudes toward homosexuals were unable to do so. When Kim (2003) asked participants to fake positive attitudes towards insects, guns or black persons they could not, while Asendorpf, Banse and Mucke (2002) showed their participants were unable to “fake shy”. However, other studies have demonstrated both direct and indirect influences on the IAT. Dasgupta & Greenwald (2001) changed the social context of target categories to alter IAT effects; both pro-white bias and pro-young bias were significantly reduced by pre-exposure to positive exemplars of black and elderly categories. When Steffens (2004) measured how the opportunity to practice the IAT influenced task scores, student participants could not fake a conscientiousness-IAT, despite having had practice. However, in a second experiment using an extroversion-IAT, students could alter their IAT score to present themselves as introverted or extroverted when asked to do so. 

From such findings it appears that when participants are naïve to the IAT, they are unable to influence their IAT effect scores, but with practice they become able to do so. It seems that where a trait is fixed and stable, such as conscientiousness, and no practice at the IAT has been given, faking is not possible. However, where the level of a trait that one holds is more balanced, such as extraversion in student groups, then faking the IAT is possible given practice (Steffens, 2004). Given the concerns about self-presentation in PPG, we also assessed whether sexuality as measured by the IAT could be faked by asking our participants to complete the task on two occasions. Half of each experimental group simply retook the IAT, while the remainder were asked to respond as if their sexuality was opposite to that stated.
Therefore, the questions we wanted to answer were:
(i) Can the IAT index sexual preference in lesbian and heterosexual women? To date it had not been shown that the IAT can index the sexual orientation of female participants. 
(ii) Is female sexual preference as flexible as previous literature suggests (Baumeister, 2000; Chivers et al., 2004) and is that flexibility present in both heterosexual and in lesbian women? 
(iii) Can sexuality be faked on the IAT? Some IAT studies have suggested that faking is possible, others say not. We would be the first to ask heterosexual and lesbian women to fake their sexuality on this measure. We would also assess the reliability of this IAT across testing occasions.

From previous findings in the plasticity literature, we would expect heterosexual women and lesbians to show similar IAT scores that reflect a neutrality of preference for one sex over the other. We would also expect them to be equally able to fake their sexuality on the IAT having had the opportunity to practice the task (Steffens, 2004). If female sexuality is truly plastic, heterosexual and lesbian women should be equally able to alter their responses to make their IAT-based sexuality appear opposite to their stated sexuality. In other words, heterosexual women should be able to alter their responses to men + sexually attractive and women + sexually unattractive to give the impression of being lesbian. Lesbian women should likewise be able to change their responses to women + sexually attractive and men + sexually unattractive to give the impression of being heterosexual.
The sexuality-IAT initial stage paired the men + sexually attractive dimensions on the same (right) button and the women + sexually unattractive dimension on the left button, with responses to picture stimuli switched to the opposite key in the second IAT-stage. Hence if lesbian participants held stronger associations in the women and sexually attractive stage than in the men and sexually attractive stage, their IAT scores would be negative. Likewise, heterosexual participants’ scores would be positive if they held stronger associations in the men and sexually attractive stage than in the women and sexually attractive stage. 
The prediction for baseline was that lesbian participants would have lower (or negative) scores on the sexuality-IAT than heterosexual participants, reflecting greater associations between “women” and “sexually attractive” in lesbians and between “men” and “sexually attractive” in heterosexual women. If faking was possible then the IAT scores of faking participants would reverse at retest to give the impression of holding sexual preference opposite to one’s true orientation. 
Method
Participants
The Gay and Lesbian Society at Cardiff University were approached and agreed to publicise the study to their members. Participants were also drawn from undergraduate students and staff of Cardiff University. Fifty five women took part, thirty six describing themselves as heterosexual females, nineteen as lesbian. The mean age of the lesbian group was 23 years [SD = 3.0] and ranged between 18 and 30 years.  The heterosexual group mean age was 21 years [SD = 1.5] and ranged between 18 and 23 years.  A 2(sexuality) x 2(instruction condition) design was used, resulting in four experimental groups: heterosexual fakers, heterosexual controls, lesbian fakers, lesbian controls. Participants were assigned to these groups as follows:

Sexuality-group membership

Participants completed a demographic information questionnaire detailing age, gender and sexuality. Participants identified themselves as heterosexual or as lesbian using a scale created from the question “How would you identify your sexuality” with the responses “lesbian” and “heterosexual” as anchors to identify participants’ beliefs about their sexuality. Thirty six participants described themselves as heterosexual and formed the heterosexual group. Nineteen participants described themselves as lesbian and were assigned to the lesbian group. None described themselves as bisexual. Within sexuality groups, participants were assigned to the experimental conditions designated faker and control using the block randomisation method described by Keppel (1991). The use of non-targeted sample selection in initial recruitment and randomisation of assignment to experimental conditions resulted in a final sample of 18 heterosexual fakers, 18 heterosexual controls, 9 lesbian fakers and 10 lesbian controls. 

Knowledge of the IAT.

After Steffens (2004), self-report data was collected on prior knowledge of the IAT. Participants were asked what their experience of the IAT was via a likert scale with the anchor points “no experience”, “some experience” and “wide experience”. These were scored 0, 1 and 2 for later analysis. Participants were also asked to describe how they thought the test works. The responses were content-analysed to create a score for understanding of the IAT mechanism. A score of 1 was given if the explanation showed no knowledge of the IAT, a score of 2 if implicit attitudes were mentioned, 3 if it was explained associating related concepts is easier, 4 if the explanation stated that one’s reactions are quicker when congruent items share a response OR that less errors are made, and 5 points were awarded if both the answers for score 4 were given. 

A 2 (national group) x 2 (instruction condition) ANOVA showed no significant differences between the four experimental groups based on age or on knowledge of the IAT.  

Stimuli and materials

Implicit Association Tests

A version of the IAT was created such that men + sexually attractive formed the initial, and women + sexually unattractive the reversed, IAT-stages. Stimuli for the target concept dimension of the sexuality-IAT showed pictures of women and men for its stimuli, and the attribute dimension uses the “sexually attractive” and “sexually unattractive” words from Wichter, (2004). 

Sexuality-IAT protocol (see table 1)

Stage 1: initial combined stage. Eight “sexually attractive” words (e.g. arousing, erotic, attractive) and eight sexually unattractive words (e.g. repellent, ugly, unattractive) eight “Men” and eight “Women” pictures were presented to form the first IAT test stage. Participants were instructed to press the left button for sexually attractive words and Men pictures, and the right button for sexually unattractive words and Women pictures. They were asked to respond as quickly as possible while trying not to make mistakes. 
Practice: Practice for this stage showed four randomly selected exemplars from each category once for a total of 16 presentations. Error feedback was given in the form of a red “X”. Errors were not presented again.
Test: All 16 sexually attractive and sexually unattractive words and all 16 Men and Women pictures were presented in three blocks for a total of 96 presentations. All 32

stimuli were shown once before any was repeated, with the result that presentation was again pseudo-random. No error feedback was given in the test stage.

Stage 2: reversed combined stage. The eight sexually attractive, eight sexually unattractive words and the eight Men and eight Women pictures were presented to form the reversed test stage of the IAT in the same way as stage 1. Responses remained the same for sexually attractive and sexually unattractive stimuli, but were reversed for Men and Women stimuli i.e. participants now pressed left for sexually attractive and Women stimuli, and pressed right for sexually unattractive and Men stimuli.

Practice: Practice for this stage showed four randomly selected exemplars from each category once for a total of 16 presentations. Error feedback was again given in the form of a red “X”, with errors not presented again.

Test: All 32 sexually attractive and sexually unattractive words and all 32 Women and Men pictures were presented in three blocks for a total of 96 presentations. Again, the same pseudo-random presentation with no error feedback was used.

Scoring the IAT

We used the scoring method recommended by Greenwald et al. (2003). Errors within each IAT-stage were penalised by substitution of error trial RTs with a score derived by adding a constant of 600ms to the mean RT for that IAT-stage. This has the same effect in terms of RT costs as showing the trial again and demanding a correct response (see studies 1, 4 and 6 of Greenwald et al., 2003). The final IAT score (D) is then calculated as the difference between the mean RTs for the initial and reversed IAT-stage scores divided by the pooled standard deviation for both stages (Nosek et al., 2005). We adopted the Greenwald et al. (2003) algorithm for two reasons: when we compared log transformations with the Greenwald et al. (2003) approach, we found no differences; (ii) the evidence base for the Greenwald algorithm is large enough to give us confidence in it (i.e. six studies analysing data from four IATs with Ns in excess of 10,000 each).

Explicit measures: Feeling thermometer (Greenwald et al., 1998)

Direct ratings of feelings toward the construct pairs “sex with men” and “sex with women” were obtained using this scale, which employs the heuristic of a thermometer. Participants rated feelings from “cold/unfavourable” at zero to “warm/ favourable” at one hundred by circling the appropriate number on the scale. A difference score was obtained by subtracting scores for each element in the pair.

Procedure

Participants read an information sheet on the experiment, had the opportunity to ask questions, and then signed a consent form. Following this, participants completed both explicit measures indicating their attitude towards the target concepts “sex with men” and “sex with women” by circling the appropriate numbers on the relevant feeling thermometer scales. 

The baseline IAT was administered next, and each participant was informed which was the left-hand button, the right-hand button and the button to take them between the instruction pages. All further instructions were presented on-screen to match the above protocol. Participants were instructed to work quickly but accurately. Following the IAT, participants in both conditions completed the measures concerning knowledge of the IAT; these measures were given to controls to act as a filler task.

Participants then received a piece of paper detailing the manipulation. If the participant was in the control condition, the instructions stated that the study was interested in test-retest reliability of the IAT asked the participant to complete the measures again. Participants in the faking condition were informed that the study was interested in whether the measures they had previously completed were able to be faked. They faking instructions read as follows:

“If you would describe yourself as heterosexual, please complete the questionnaires and the computer test to respond as you would expect someone who is lesbian to do so. If you would describe yourself as lesbian, please try to respond as you would expect a heterosexual woman to do so”.

The explicit measures and IAT were then re-administered. Finally, participants were given the opportunity to ask further questions, and were given a debriefing sheet explaining the purpose of the experiment and details of the IAT website.

Results

IAT analyses

Three main properties of the sexuality-IAT were assessed; ability to differentiate the groups, reliability across testing occasions, and evidence of faking the task. To these ends, three separate analyses were made. A one way ANOVA on sexuality-IAT scores at baseline first assessed the task’s ability to differentiate the groups. Next, ROC analysis (see below) of the sensitivity and specificity of the sexuality-IAT assessed its diagnostic accuracy for making the differentiation between the groups. Stability across time was assessed via a 2 x 2 ANOVA, with sexuality as the between-subjects factor and trial (baseline and retest) as the repeated measure, on IAT D scores of control participants only. 

Finally, to investigate possible faking errors and response latencies were assessed for all participants. A 2 x 2 x 2 x 2 ANOVA with sexuality and instruction condition the between-subjects factors and trial and IAT condition the repeated measures on errors at baseline checked for systematic differences between trials across baseline and retest. Finally a 3 x 2 x 2 ANOVA with sexuality and instruction condition the between-subjects factors, and trial the repeated measure, on median RT IAT scores to establish if removing the effects of systematic error-making changed participants’ ability to fake the streamlined IAT. 

Sensitivity and specificity of the test: ROC Analysis
The trade-off between a test’s specificity (its ability to identify a case as not present when it is in fact not present) and its sensitivity (its ability to identify a case as present when it is in fact present) is termed its accuracy. Where a common means to index the diagnostic accuracy of different measures was needed, the ROC has been adopted from medical and psychophysical research because it is unaffected by the prevalence of the target (e.g. heart disease) in the population to be tested (Mossman, 1994). The measure of test accuracy is the Area Under the Curve (AUC) that results when the ROC is plotted. When considering ROC analyses, it is possible to interpret the AUC as “the likelihood that a clinician would rate a randomly selected, actually violent person as more likely to be violent than a randomly selected, actually non-violent person” (Mossman, 1994). Rice and Harris (2005) compare AUCs to effect size d (Cohen, 1992) and suggest AUC values can also be described as small (~ .56 ), medium (~ .64 ) and large (> .71).
Ability to differentiate groups, Stability & Fakeability
At baseline IAT effects for the lesbian participants were markedly negative (table 2) showing that lesbian participants reacted faster in the women + sexually attractive condition. Heterosexual participants’ IAT scores were also below zero, although less so that lesbians’ scores, i.e. heterosexual participants’ responses were slightly faster for women + sexually attractive than for men + sexually attractive condition. At retest control participants were still differentiated by the task: heterosexual controls’ scores were slightly positive, while lesbian controls’ scores remained equally negative to baseline. Table 2 also shows that within each group at baseline fakers’ and controls’ scores did not differ. 

A 2 x 2 x 2 ANOVA with sexuality (lesbian/ heterosexual) and instruction condition (fake/not-fake) as between-subjects variables, and trial (baseline/retest) as a repeated-measures variable on the IAT D score showed a significant main effect of sexuality [F (1,50) = 10.6; p <0.01; f = 0.47] , and significant interactions between sexuality and instruction condition [F (1, 50) = 8.1; p <0.01; f = 0.40] and between 

instruction condition and trial [F (1, 50) = 5.8; p =0.02; f = 0.33]. These results were qualified by a significant 3-way interaction between sexuality, instruction condition and trial [F (1, 50) = 6.8; p=0.01; f = 0.37]. 

Despite the low IAT scores of heterosexual participants, the sexuality-IAT successfully differentiated between the groups. Crucially, these low initial scores for the heterosexual group suggest their cognitive associations between men and sexually attractive were no stronger than between women and sexually attractive, offering partial support for the erotic plasticity hypothesis. 
Pairwise comparisons showed the streamlined IAT's ability to differentiate participants on the basis of their self-reported sexual preference was stable across testing occasions. Both control groups remained differentiated by the task t retest. Heterosexual faker scores were more positive at retest than baseline (table 2) but not significantly so [F (1, 50) = 3.3; p=0.07; f = 0.25]. This was also true for the lesbian control group [F (1, 50) = 0.5; p=0.83; f = 0.10]. Fakeability in the task appears a more complex matter. Heterosexual fakers’ D scores become significantly more negative from baseline to retest [F (1, 50) = 18.9; p<0.01; f = 0.62]. D score differences between heterosexual fakers and heterosexual controls were also significant at retest [F (1, 50) = 23.4; p<0.01; f = 0.69]. Despite having practiced the task at baseline, lesbian women attempting to fake the task were unable to do so [F (1, 50) = 0.5; p=0.49; f = 0.10]. Hence the erotic plasticity hypothesis is supported for heterosexual women, who were able to purposefully fake the sexuality-IAT, but not for lesbian women whose preferences appear category specific at baseline and less flexible at retest. 
Error scores by IAT condition

As faking was achieved by heterosexual participants, we next attempted to identify a faking profile. Errors made in each IAT condition show that heterosexual fakers made dramatically more errors in the men + sexually attractive condition at retest than at baseline. Errors for the other three experimental groups increased only slightly from baseline to retest in both the men + sexually attractive and the women + sexually attractive conditions (table 2). This was confirmed by a 2 x 2 x 2 x 2 ANOVA of the errors in the men + sexually attractive and women + sexually attractive conditions at baseline and retest, with instruction condition and sexuality as between-subjects factors. 

Main effects of trial [F (1,50) = 21.9; p<0.01; f = 0.30] and IAT condition [F (1,50) = 7.39; p <0.01; f = 0.13], interactions between instruction condition and trial [F (1,50) = 7.0; p =0.01; f = 0.12], between trial and IAT  condition [F (1,50) = 8.0; p <0.01; f = 0.14], between sexuality, instruction condition and IAT condition [F (1,50) = 8.4; p <0.01; f = 0.14] and between instruction condition, trial and IAT condition [F (1,50) = 7.1; p =0.01; f = 0.12] were found. These were again qualified by a significant 4-way interaction between sexuality, instruction condition, trial and IAT condition [F (1, 50) = 4.8; p =0.03; f = 0.09]. 
As table 2 shows, heterosexual fakers’ error scores for the men + sexually attractive condition increased significantly from baseline to retest, and were significantly greater than their errors at retest in the women + sexually attractive condition. These errors were also significantly greater than both heterosexual controls’ and lesbian fakers’ errors at retest in the men + sexually attractive condition, and greater than any of the error scores in any condition for all other participants. It is clear that heterosexual participants tried to fake by making more errors, but only in the men + sexually attractive IAT-stage. The lesbian faker group did not accomplish this, and the lack of a similar effect in the controls confirms this is a faking strategy and not simply a result of retaking the IAT.

Recomputing D

Having established the faking strategy employed by heterosexual fakers was to purposefully make errors in the men + sexually attractive IAT-stage, we recomputed the IAT-effect score using a variation on the standard D algorithm recommended by Greenwald et al. (2003).  This variation simply removes error trials for the calculation of D scores, which eliminates the effects of error-faking identified here. Now, only the main effect of sexuality was significant [F (1, 51) = 16.0; p<0.001; f = 0.56] and this was qualified by the interaction between sexuality and condition [F (1, 51) = 5.7; p=0.02; f = 0.33]. 

Pairwise comparisons showed that overall, lesbian controls’ scores (M = -.08; SEM = 0.06) were more negative than heterosexual controls’ IAT scores (M = -.08; SEM = 0.06) [F (1, 51) = 21.2; p<0.01; f = 0.59]. However, effects due to trial were now non-significant. Computation of IAT-effect scores omitting error trials reduced the effects of faking the sexual-preference IAT. However, heterosexual fakers’ scores remain more negative than heterosexual controls, (M = -.08; SEM = 0.06) [F (1, 50) = 8.2; p <0.01; f = 0.40], and are no different to either of the lesbian groups. This confirms the ability of this group to consciously manipulate their cognitive associations for sexually relevant targets, in contrast to the lesbian participants whose sex-relevant associations appear to be less flexible. However, the value of this data is that it allows us to be confident that the baseline scores contain no faking, as this profile was not present for any of the groups.
Reliability & internal consistency

Reliability of the sexuality-IAT was satisfactory for RT latency-based tests at r = .53 (p = 0.004). Fakers’ scores missed significance, correlating at r = .36 (p = 0.07). This medium effect size for r suggests this may be due to restricted range in a small sample. Cronbach’s alpha was calculated as per Cohen’s formula for difference scores (Cunningham, Preacher & Banaji, 2001), and showed the task’s internal consistency was very good at α = 0.93.

Explicit measures: Feelings thermometer 

An ANOVA with sexuality and instruction condition as the between-subjects factors on feeling thermometer difference score showed the main effect of sexuality was significant [F (1, 77) = 41.0; p <0.01; f = 0.75], with no significant interaction. Lesbian controls and fakers expressed equal preference for sex with women, while heterosexual controls and fakers preferred sex with men. Here, the magnitude of preference was equal for the both groups; lesbian participants’ mean difference score (M = -73.7; SD = 22.7) was equal in magnitude but reversed in direction to heterosexual participants’ (M = 74.4; SD = 26.5). 
Knowledge of the IAT.

The self-report data on prior knowledge of the IAT was analysed to assess participants’ understanding of the IAT mechanism. The mean scores for knowledge of the IAT show that lesbian fakers’ prior knowledge of the IAT mechanism is less (M =1.8; SEM .6) than lesbian controls (M =3.0; SEM .6) than heterosexual controls (M =2.8; SEM .4) and than heterosexual fakers (M =3.3; SEM .4). However, ANOVA with sexuality and instruction condition as the between-subjects factors confirmed these differences were not statistically significant [all F’s <2.7; all f ‘s < 0.23].

Correlations 

The topic of this experiment i.e. sexuality, was perhaps more subject to normative pressure than more trivial constructs used in previous studies (Steffens, 2004). However, all our participants were willing to take part knowing that the experiment was specifically comparing lesbian to heterosexual women. Therefore, we expected that our participants would have no reluctance to disclose their sexuality so a significant correlation should be found between IAT D score and feeling thermometer scores at baseline-testing. This was exactly what we found, with a high value for r = .46 (p<0.01).  

After Steffens (2004), a faking score was computed. First we z-transformed differences between D scores at baseline and at retest then multiplied the scores of the lesbian participants by -1. Now higher scores on this index would mean more faking had occurred in the required direction. A t-test showed that scores for controls at retest (M = -0.44; SEM 0.17) were lower than scores for fakers (M = 0.45; SEM 0.18) [t (53) = -3.6; p<0.05] confirming more faking in the fakers. Self-reported sexual preference had no relationship to ability to faking as indexed by this faking score [r = 0.10 (ns)]. Relationships between faking scores and self-reported knowledge of IAT were not significant [r = -0.006 (ns)]. Neither were those between faking scores and experience of the IAT [r = 0.09 (ns)], confirming that knowledge and experience of the IAT had no effect on ability to fake. 

Discussion 

Theory about human sexuality has until now been largely based on data gathered using PPG and self-report measures. These methods have become subject to some concerns regarding their reliability and validity in the literature on both normal and abnormal human sexuality (Baumeister, 2000; Chivers et al., 2004; Marshall & Fernandez, 2000). In this paper we set out to establish if an indirect measure of cognitive associations, the Implicit Association Test, could be adapted for use in the study of human sexuality. Specifically, we investigated if lesbian and heterosexual women could be identified based on their responses on a novel IAT task. If so, this versatile psychometric tool might be invaluable to increase knowledge and understanding in this area. However, human sexuality is a sensitive area within which to carry out research. For this reason, for the IAT to be a truly useful addition to the range of tools available to researchers, the task must be immune to self-presentational influences, or at least those influences must be detectable and controllable. Hence our secondary concern was if this new IAT task was fakeable, and if we could identify faking when it happened.
 In a small and specific study, we have established that the IAT can differentiate women who describe themselves as lesbian from women who describe themselves as heterosexual with good sensitivity and specificity.  Our explicit and implicit measures of sexual preference correlated significantly, suggesting that our participants were comfortable in disclosing their sexual preferences, and confirming that the IAT is accurately reflecting those preferences. Our results also have a bearing on the literature on sex differences in both the expression of sexual arousal and in making judgements of sexual attractiveness.
From the predictions of the erotic plasticity hypothesis, we expected a degree of flexibility in the IAT scores of our groups, particularly those asked to fake. This expectation was confirmed for the heterosexual group. At baseline all heterosexual women showed a neutral (slightly negative) IAT effect indicative of no real preference for one sex over the other. When asked to fake, heterosexual women were able to influence their IAT scores consciously to give results congruent with a sexual preference for women. However, lesbian participants were neither neutral at baseline, nor were they able to alter their apparent preferences when asked to fake. 

The differences between the lesbian and the heterosexual women were unexpected. Bem (2000) advises “ if one wishes to understand the sexuality of gay men think of them as men and if one wishes to understand the sexuality of lesbians, think of them as women”, concluding that the only pertinent sex difference between men and women is the fluidity of women’s sexual orientations (Bem, 2000; pp. 545). Likewise, Chivers et al. (2004) found that lesbian and heterosexual women showed equivalent arousal to male and female sexual stimuli. Our findings suggest otherwise, at least for women, and appear to confirm that in comparison to heterosexual women, lesbian women hold sexual associations that are more male-like, i.e., category-specific and inflexible (Baumeister, 2000).
Theory suggests that judgements of sexual attractiveness by females are more strongly influenced by non-physical and non-visual factors than in males. Peplau et al. (1998) make the differentiation between lust and limerance. Lust, the “more readily experienced” sexual response of men, is category specific and driven by visual stimulation, usually directed to a specific type of persons. Limerance is erotic attraction based on emotional attachment to a specific person and arises from a sense of connection and familiarity with an individual rather that a class of individuals. This, to Peplau et al. (1998) is the more likely response of women. 
Our findings seem to partially confirm Peplau and colleagues’ view. They suggest less class- or type- specific sexual preferences in the heterosexual group, reflected in equivalent associations between the IAT stages. However, contrary to Peplau et al. (1998) the lesbian group’s responses are very category specific, reflected in much stronger associations for the IAT condition women + sexually attraction/men + sexually unattractive than the reversed IAT condition. We suggest two possible explanations for our results. 
It might be that the erotic plasticity hypothesis holds for heterosexual women but not for lesbians. The neutral IAT scores observed in heterosexual participants at baseline reflect this plasticity, and their ability to consciously influence IAT scores to reflect sexual preference for women confirms this readiness to change (Baumeister, 2000). In lesbians however, this plasticity is not apparent at baseline, and they respond cognitively with a more male-like profile of IAT scores in that even those trying to fake heterosexual responses are unable to do so. Of course it is possible that lesbians’ negative scores are not solely the result of attraction to images of women, but to a lack of association between men and sexual attraction combined with an association between women and sexual attractiveness. An aversion to viewing men as sexually attractive may explain why the lesbian group was unable to fake the task. 
An alternative explanation is based in the literature on the role of cognitive factors in attractiveness judgements. It has been shown that females selectively attend to physically attractive females to the same extent that males do (Kniffin & Wilson, 2004; Maner, Kenrick, Becker, Delton, Hofer, Wilber & Neuberg, 2003).  In fact, Maner et al. (2003) show that when attentional capacity is limited, females are as likely as males to overestimate the number of attractive females that are presented to them in response-latency recognition tasks. In these studies, it was also found that females display enhanced recognition memory for attractive females, while their recognition memory for attractive males is attenuated when attentional resources are under pressure. 

Explanations for these findings can be found in earlier literature. For example, Symons (1979) notes sex differences in the psychological processes underlying sexual arousal. For example, Money and Erhardt (1972, cited in Symons, 1979) showed erotic pictures of nude women to male and to female participants. They report that their male participants viewed the female subjects of pictures as sex objects, and reported imagining copulating with them. Female participants were reported to be as aroused by the same pictures, but for different reasons. Money and Erhardt (1972) note that the women “subjectively identified with the female as an object to which men would sexually respond, and became, in their imagination, the sexual object”.  If the concept “sexually-attractive” is linked in women’s memory to images of men and (for the purposes of self-comparison) to images of other women, the slightly negative IAT effect observed here would result. Lesbians may hold associations for women as sexual objects and for self-comparison purposes, which would account for the more extreme negative IAT effect.
These are potentially important findings which require further investigation. This was a small-scale prospective study which focused only on female participants. To fully investigate the differential flexibility of erotic attraction, the IAT must be employed in a larger sample consisting of heterosexual men and women and gay and lesbian groups. The versatility of the IAT demonstrated here recommends it as a tool to be employed in such an endeavour. It may be that implicit measures of cognition tap different aspects of sexual preference to those reflected in PPG data. Studies that combine IAT with direct measures of sexual arousal such as PPG would answer this question, and might open the way for new approach to this research. We would also recommend the inclusion of less reactive direct measures to supplement questionnaire and interview, e.g., so-called spontaneous explicit measures (Vargas, 2004). By using a multi-method approach in a rigorously controlled experimental investigation, remaining questions regarding differential erotic plasticity can be comprehensively answered.

Self-presentation

A secondary consideration of this paper was the issue of self-presentational influence on measure employed in sensitive research such as this. We found that faking the IAT was attempted by the strategy of making errors at retest in the baseline congruent condition. However, the effects of faking were reduced by removal of error trials from calculation of the IAT-effect score. We have confirmed that prior experience of the IAT and ability to explain how the IAT mechanism operates bear no relationship to ability to fake, consistent with Steffens (2004). We also conclude that simply retaking the IAT (when not attempting to fake) does not alter IAT effects significantly. These experiments qualify Steffens’ (2004) assertion that practice facilitates faking: the faking mechanism is two-fold. Practice reduces incongruent RT latencies at retest. Attempts to fake errors increase congruent latencies. The combination of these two factors produces a faking effect. It seems that faking errors in the congruent task, which presumably requires inhibiting pre-learned responses, creates a time-penalty when trying to hit the right (wrong) buttons. 

This confirmed that the IAT is susceptible to faking, but that this susceptibility is controllable and limited. Where faking occurs, indicators of that faking have been identified in a version of the IAT built to assess real-world effects. Such indicators could provide a means to control for self-presentational influences in research into human sexuality. Further the effects of faking in groups defined by differential sexual preferences e.g., in convicted sexual offenders can be mitigated using this approach (Brown et al., 2006; Gray et al., 2005; Mihailides, Devilly & Ward, 2004). This is a question which requires more in-depth exploration, with larger and more varied samples. For now, agreement is reached with Steffens’ (2004) view that faking that IAT is not a “perfectly controlled and deliberate process”. It is accepted that there can be no guarantee that participants taking IAT tests are not purposefully influencing their responses. However, faking strategies can be identified. Knowing where, and how, to look for faking will allow researchers using IATs to vet their data before analysis to prevent spurious findings.
Conclusion  
We have provided novel data on the fluidity of sexual preference in women, and in the process shown that the IAT can be a valuable addition to the range of tools available to investigators working in this area. Methodological concerns inherent in such sensitive research have been investigated, and the role of self-presentational forces has been addressed regarding the IAT. A faking pattern has been identified that will allow investigators to screen data for faking, increasing confidence that theory based on those data is well-founded. The non-intrusive nature of the IAT task should facilitate sample recruitment, and remove concerns regarding biased samples (Chivers et al., 2004). Theoretical issues have also been raised that call for further investigation. Extant findings had suggested equivalence in the expression of sexuality of lesbian and heterosexual women; both groups were thought to have equally fluid preferences, and to show a less category-specific pattern of sexual interest than men (Chivers et al., 2004; Laan et al., 1996; Peplau et al., 1999). From the IAT data this appears to be true only for heterosexual women, while lesbians display a more male-like profile of sexual preference. This may be a replicable effect that has emerged due to the reduction of such factors as sample bias, or because indirect cognitive measures have been employed. If so, this would indicate that the concerns expressed about previously-employed measurement techniques were well-founded. However, it is emphasised again that this is a small study, the results of which must be replicated in a larger sample using a multi-method approach before firm conclusions are possible. The findings presented here mean that a truly multi-method approach, incorporating implicit and explicit measures of cognition alongside biometric measures such as PPG, is now more readily achievable.
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Table 1. Protocol of the tasks and key assignments for the streamlined nationality-IAT and the streamlined Sexuality-IAT.
	IAT Sequence
	N of trials
	Task
	Answer key assignment

	
	
	
	Left key
	Right key

	Sexuality

        1

        2
	16 + 96

16 + 96
	Congruent

Incongruent


	Men/ sexually attractive

Women / sexually attractive
	women/ sexually unattractive

Men/ sexually unattractive


Table 2. Mean IAT D scores & errors at baseline and faking and feeling thermometer difference scores at baseline for each instruction condition (control or faker). Figures in parentheses are standard errors of means. 

	IAT
	Lesbian
	Heterosexual

	
	Control
	Faker
	Control
	Faker

	Baseline D scores
	-.47 (.08)
	-.31 (.09)
	-.12 (.06)
	-.14 (.06)

	Faking D scores
	-.45 (.10)
	-.24 (.10)
	.01 (.07)
	-.47 (.07)

	Baseline Errors   
	
	
	
	

	Congruent
	7.4 (1.4)
	3.3 (1.5)
	3.4 (1.0)
	3.3 (1.0)

	Incongruent
	4.1 (1.2)
	4.5 (1.3)
	3.5 (0.9)
	4.5 (0.9)

	Faking Errors 
	
	
	
	

	Congruent
	9.8 (3.6)
	7.8 (4.1)
	5.2 (2.7)
	21.7 (2.7)

	Incongruent
	5.6 (1.9)
	6.6 (2.2)
	5.6 (1.5)
	7.6 (1.5)

	Feeling thermometer
	-68.0 (8.1)
	-77.5 (9.0)
	75.0 (6.2)
	73.9 (6.2)
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Figure 1: ROC curve plotting sensitivity against false-positive rate for the sexuality IAT when differentiating between lesbian and heterosexual female participants.
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