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1. Introduction 
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“Essentially, all models are wrong, but some are useful”

George E. P. Box 

�
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1. Introduction 

One of the most important barriers that personality test practitioners 

have to deal with is faking. Psychological tests are most commonly 

used for selecting and diagnosing (Zigler, MacCann, & Roberts, 2012) 

and both situations can prompt test takers to fake. When they are 

used for selection, test takers are often interested in obtaining a job, 

and they answer under pressure to give the best possible image or the 

image that they think the employer wants. When they are used for 

diagnosis, test takers may fake if the assessment is going to be used to 

influence, for instance, a decision to give the test taker an economic 

compensation, early retirement,  parole or prison probation, children's 

custody or asylum probation.  

Nowadays, faking is used as a synonym for such terms as response 

bias, response sets, response styles, response distortion, socially 

desirable responding or malingering among several others (Hopwood, 

Morey, Rogers & Ewell, 2007; Hough, Eaton, Dunnette, Kamp & 

McCloy, 1990; Jackson & Messick, 1958; Paulhus, 2002; Ziegler & 

Buehner, 2009). These terms have their own definitions, but they all 

have something in common: there is a source of variation, which is not 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



3 

 

the attribute of interest, that systematically affects test scores. 

Another common characteristic of definitions of faking is that the 

response distortion aims to give a self-description that helps to 

achieve an objective or goal.  

 Paulhus (2002) provides the most commonly used conceptualization 

of social desirability. He defines it as “the tendency to give overly 

positive self-descriptions” (p. 50). This definition implies that 

predictions about someone’s future behavior cannot be made on the 

basis of a personality test, as the results cannot be trusted.  

In this regard, Ziegler and colleagues drew up a person × situation 

conceptualization of faking. That is to say, the pressure of a particular 

situation may encourage faking but, depending on his/her personality 

and values, an individual may or may not fake the test (eg. Ziegler & 

Buehner, 2009; Ziegler, Toomela, & Buehner, 2009). So faking can be 

conceptualized as the interaction between the demands of a particular 

situation and a person’s characteristics.  
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1.1 Impact of faking on personality questionnaires. What we know.  

Faking might have an important impact on personality measures. As 

stated above, we cannot trust people’s scores if faking occurs, because 

it affects rank order and validity.   

Some meta-analyses have shown that faking increases mean scores in 

both laboratory studies (Viswesvaran & Ones, 1999) and studies on 

real job applicants (Birkeland, Manson, Kisamore, Brannick, & Smith, 

2006). Viswesvaran and Ones (1999) reported an increase in the mean 

of all five major personality traits, while in real job applicants the 

magnitude of the increases has been seen to depend on the 

personality traits, the effect size varying from d = 0.11 on Extraversion 

to d = 0.45 on Conscientiousness. The faking effects also depend on 

how relevant the applicant thinks the trait is for the job he/she is 

currently applying for (Ziegler, Toomela, & Beuhner, 2009).  

As far as validity is concerned, it is important to take into account that, 

when faking occurs, the questionnaire does not measure only the 

individual differences in the trait of interest but also the individual 

differences in faking behavior. Therefore, as far as test interpretation 
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is concerned, validity decreases (Ziegler, MacCann, & Roberts, 2012). 

Validity, however , is usually measured by the correlation between  

two tests that measure the same trait of interest or by the correlations 

that the questionnaire shows with strongly related traits (convergent 

validity) or with unrelated ones (discriminant validity).  If faking 

occurs, correlations may increase as there is a source of variation that 

is common to both measures. In fact, evidence found by various 

studies support this statement: for example, an increased correlation 

has been found between the Big Five dimensions (Pauls & Crost, 2005; 

Schmit & Ryan, 1993; Zigler & Buehner, 2009; Ziegler, Toomela & 

Beuhner, 2009). Ziegler and Buehner (2009) used an experimental 

design combined with structural equation modeling to establish that 

correlational increases due to faking can be totally controlled for by 

modeling a latent variable that captures the individual differences in 

faking.     

On the other hand, some studies have examined the differences in 

validity between motivated and nonmotivated samples. By using a 

partially invariant factor-analytic model between job applicants and 

students, Smith and Ellingson (2002) found that the model-data fit was 
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acceptable, and showed no difference between the samples. Thus, 

Zigler, MacCan and Roberts (2012) state that “The issue of how 

strongly faking might affect the validity of scales remains a particularly 

fertile area for contemporary research” (p. 11).  

In order to assess the rank order issue, Muller-Hanson, Heggestad and 

Thorton (2003) asked 444 participants to fill in a test. Some of them 

were in the control group and received standard instructions to 

provide honest answers, while the others were motivated to fake as 

they were told that only a few selected participants would move on to 

the next phase, for which they would be paid. Then all the 

questionnaires were mixed together and the high performers selected. 

It was concluded that the fewer participants are selected, the fewer 

control group participants are chosen. Consequently, faking 

potentially has an important effect on rank order and selection 

decisions.  
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1.2. Detecting faking: Existing methods and recent proposals 

 

1.2.1.  Social desirability scales 

Social desirability scales were the first attempt to control response 

bias. It is the most commonly used method to operationalize faking 

(Kuncel, Borneman, & Kiger, 2012). They are used either as a proxy or 

a direct measure of faking behavior. Social desirability scales consist of 

items that refer to (a) behaviors that society considers to be good and 

desirable but which are highly improbable or (b) undesirable behaviors 

that occur frequently. One of the most famous scales is the Marlowe-

Crowne Social Desirability Scale (Crowne & Marlowe, 1960). Social 

desirability scales can be used either as a separate instrument or 

embedded within a general personality questionnaire, as is the case 

for the Lie scale in the EPQ-R by Eysenck and Eysenck (1975) among 

others. 

The main idea of using a social desirability measure as a faking 

detection instrument is that if someone is trying to give an 

unrealistically good image of themselves, their scores will be very high 
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because they will have endorsed most of the desirable items which, as 

mentioned above, are highly unlikely to happen in real life. Although 

research into these instruments sounds promising, the results have 

been disappointing. On the positive side, if subjects are instructed to 

fake in laboratory research, the social desirability scales do quite a 

good job of differentiating the fakers from the honest respondents 

(Viswesveran & Ones, 1999). On the negative side, however, the scales 

do not correlate with job performance and their use as a faking 

control instrument does not improve predictive 
������� (Ones, 

Viswesvaran & Reiss, 1996).  

If social desirability scales are used to remove the highly scoring 

respondents, well-behaved respondents may also be removed 

because they are mixed in with fakers. In this regard, when a social 

desirability scale is administered using standard instructions and under 

neutral conditions (i.e. no pressure for faking), there seems to be 

agreement that its scores essentially measure a personality trait 

(Ferrando, Chico, & Lorenzo-Seva, 1997; Katz & Francis, 1991; Loo, 

1995; Lajunen & Scherler, 1999). Interpretation of the scores under 

faking-good-motivation conditions (in high-stakes assessment or under 
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appropriate instructions) is more complex. Eysenck and Eysenck 

(1975) hypothesized that, in this case, the social desirability scale 

behaves as it should and serves to detect dissimulation. This double 

interpretation is quite general, and allows several hypotheses to be 

considered. The most complex scenario is that the scale measures a 

different factor (or perhaps more than one) with different item 

measurement properties (Michaelis & Eysenck, 1971). Conceptually 

this means that, under faking-motivation conditions, respondents 

attach a different meaning to the items. However, this double 

interpretation of social desirability scales is still controversial. 

Research carried out by Ferrando and Anguiano-Carrasco (2011a) 

examined the prediction power that social desirability scores have, 

when respondents are allowed to respond under neutral conditions, 

on the score increments due to faking-inducing instructions. Their 

results showed that neutral social desirability scores do not correlate 

with scale increments caused by faking and supported the hypothesis 

that under neutral conditions social desirability scores measure 

something other than the propensity to fake.    
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The unlikely virtues scales, in which subjects are asked about virtues 

they are unlikely to have, are a similar case in point. It has been shown 

that these scales can detect intentional distortion when laboratory-

induced fakers are compared with honest respondents (Hough, Eaton, 

Dunnette, Kamp, & McCloy, 1990). But, as happens with social 

desirability scales, corrections using unlikely virtues scales do not 

generally improve scores (Christiansen, Goffin, Johnston & Rothstein, 

1994; Ones, Viswesvaran & Reiss, 1996).  

 

1.2.2. Item Response Theory Approaches 

 Item Response Theory (IRT���������	�����
������	�
����
���������

�"#�$�����%) approaches are mostly based on fit 

indices assessed at the individual level, and usually known as person-

fit indices. These indices assume that even when a particular IRT 

model globally fits data, there might still be a percentage of individuals 

for whom the model is not appropriate. So person-fit indices take into 

account how the individual data agree with the model, in a similar way 

to outlier detection techniques. Person-fit indices aim to detect 

aberrant respondents who, in the case of the present text, can be 
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identified as fakers. Most person-fit indices used in faking research are 

parametric indices based on the likelihood function. They work by 

figuring out the maximum likelihood value of theta (θ – magnitude of 

the latent trait of the individual) and then examining some version of 

the likelihood function that can be used to determine if a level of theta 

is likely or unlikely (Zickar & Sliter, 2012). The main concerns when 

these approaches are used are the number of hits (number of fakers 

identified) and false positives (number of honest respondents 

identified as fakers) raised by the person-fit index classification. The 

question that needs to be answered, however, is what false-positive 

rate is an organization willing to tolerate (Zickar & Sliter, 2012).  

 

1.2.2.1 Initial studies 

The first study which used person-fit procedures to assess faking 

appears to be that of Zickar and Drasgow (1996). They based their 

research on the changing-persons paradigm. More precisely, they 

used both practical person-fit indices and optimal person-fit indices to 

test the hypothesis that faking will produce some intra-individual 
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inconsistency in the response pattern. For the optimal indices they 

modeled the likelihood ratio test as a shift of +0.50 to the right of the 

theta scale for those items that were deemed fakeable. No shift 

occurred in the remaining items. They used the personality scales of 

the Assessment of Background and Life Events (ABLE- Whithe, Nord, 

Mael & Young, 1993) and clustered the respondents in three groups: 

honest respondents, instructed to fake-good respondents and trained 

to fake-good respondents.  Zickar and Drasgow (1996) used 

dichotomous and polytomous IRT models to fit the data and estimated 

the person-fit indices in order to examine the extent to which the 

indices could differentiate trained fakers and instructed fakers from 

honest respondents. They found that standard person-fit indices were 

about as effective as social desirability scales at distinguishing fakers 

from honest respondents. Optimal person-fit indices produced little 

improvement.  

On the basis of this initial study, other research was carried out. We 

should mention three studies that are particularly relevant: two on 

practical person-fit indices and one on optimal person-fit indices. 
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1.2.2.2. Research based on practical person-fit indices 

 

   1.2.2.2.1. Standardized Log-Likelihood Index 

Ferrando and Chico (2001) used the Extraversion, Neuroticism and 

Psychoticism scales of the Spanish version of the Eysenck Personality 

Questionnaire-Revised (Aguilar, Tous & Andrés, 1990) to compare the 

use of IRT models and social desirability scales (in this case, the 

Marlowe-Crowne Social Desirability Scale [1960]) for detecting faking. 

Like Zickar and Drasgow (1996), they based their approach on the 

changing-persons paradigm, but applied it to well-known “civil” tests. 

They used only a practical index: the standardized log-likelihood index 

(lz – Drasgow, Levine & Williams, 1985). The lz index is based on the 

idea that the likelihood function of a given response pattern will be 

larger when the pattern fits the overall IRT model and smaller when it 

does not, as happens with the general log-likelihood (lo) index. The 

standardized index was chosen because it is robust to the effects of 

test length and model choice and can be interpreted like a z – score.  

They found that for practical purposes person-fit indices were not 
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useful for detecting faking, although they performed about 10.2% 

above the level of chance. The detection accuracy �����
������� the 

Social Desirability scale was 28.6% higher than chance.  

 

1.2.2.2.2. Z3 and F2 index 

Z3 is a practical person-fit index based on the likelihood function after 

controlling for its variability across the latent trait level; more 

precisely, it is based on the height of the likelihood function.  A lower 

Z3 indicates that response patterns and item characteristics differ. F2 

is another practical index, but it is based on the comparison between 

the participant’s given responses and the predicted ones. The 

predicted responses are calculated using the item characteristics and 

the respondent’s estimated theta level. The higher the value of F2, the 

higher the discrepancy between the predicted and the real responses 

and the more likely it is that the responses do not reflect the 

respondent’s true level. In summary, decreased values of Z3 or 

increased levels of F2 indicate internal inconsistency that will be 

interpreted as response distortion. The appropriateness of Z3 and F2 
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indices for detecting fakers has been tested by two main studies. The 

first one was by Brown and Harvey (2003). Respondents first filled in 

the Agreeableness and the Conscientiousness scales from Brown’s 

Five-Factor Model (1997) and were then asked to answer honestly, to 

fake as positively as possible or to fake realistically, thus creating three 

groups. In no cases were the positive fakers or the realistic fakers 

appropriately detected whichever appropriateness index was used. 

The second study was conducted by Harvey, Wilson and Hansen 

(2005). Their respondents were state police officers who twice 

completed the Responsibility scale of the California Personality 

Inventory (Gough & Bradley, 1996). The first time they were asked to 

answer honestly and the second time they were asked to imagine they 

were applying for a position as a state trooper and told that faking was 

an acceptable method of responding. When the two groups were 

compared they found that the F2 index values were not significantly 

different, but the Z3 values were. Although it can be considered a 

success, this statistically significant difference was of no practical use 

for identifying faking. The results regarding the F2 and Z3 indices were 

not surprising, as they are less accurate than the lz index. If lz was not 
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able to reach an acceptable degree of detection, it is only to be 

expected that F2 and Z3 would not provide better results.      

 

1.2.2.3. Research based on optimal person-fit indices: Structural model-

based optimal person-fit procedure.  

This method is based on optimal indices, but differs from that used in 

Zickar & Drasgow’s (1996) study because this new method is based on 

the changing item paradigm instead of the changing person paradigm. 

Ferrando and Anguiano-Carrasco (2012) adopt the modern view of the 

theta-shift mechanism, and consider that, in general, faking is 

expected to produce some intra-individual inconsistency in the 

response pattern (i.e. not all the items will be equally affected) but 

that this inconsistency is so subtle that it cannot generally be detected 

by standard or practical person-fit indices.  The basic idea is to identify 

whether a particular response pattern better fits an “honest” profile 

or a “faking” profile. This point has been considered by several authors 

(Kuncel & Borneman, 2007, Zickar & Drasgow, 1996, Zickar & Sliter, 

2012) and is the basis of the procedure proposed by Ferrando and 
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Anguiano-Carrasco. Their proposal is a two-stage procedure. In the 

first stage a partially invariant item factor-analytic model is fitted 

simultaneously in the two-groups or waves. Then, if the fit is 

considered acceptable, the item parameter estimates are: (a) 

reparameterized so that they are transformed into the parameters of 

the IRT model, and (b) taken as fixed and known and used as input for 

the second stage. Overall, the aim of the first stage is to obtain a 

model-based ‘typical’ inconsistent pattern as an alternative hypothesis 

to consistency. Because this pattern is model-based the procedure is 

expected to be more powerful than the initial proposal by Zickar and 

Drasgow (1996) because in their study the alternative inconsistent 

pattern was determined ad-hoc by using a constant shift on some 

items.  

 In the second stage, the two sets of calibrated item parameters are 

used to compute a likelihood-ratio based optimal person-fit index. The 

outcome of the ratio is expected (to some extent) to identify 

respondents who faked the measurement instrument. The second 

stage is the same as in Zickar and Drasgow’s original study (1996). 

However, because the alternative pattern is better specified in the 
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present procedure the second stage likelihood-ratio test is expected to 

be more effective.  

The participants were instructed to respond honestly the first time 

and to fake the second time. All respondents filled in the Extraversion, 

the Neuroticism and the Psychoticism scales of the EPQ-R Spanish 

version (Aguilar, Tous & Andrés, 1990).  The authors obtained a hit 

rate of 66% with a false alarm rate of 5%, which is, as far as I know, the 

best hit/false-alarm rate obtained so far.  

 

1.2.3. Hybrid Rasch-Latent Class Modeling 

Hybrid Rasch-Latent Class Modeling combines the benefits of 

traditional Rasch modeling and latent class modeling, and also enables 

subgroups to be identified a posteriori using response patterns  

generated by individuals in each group. Holden and Book (2009) asked 

participants to imagine being in a selection process for the military and 

answer the NEO-Five Factor Inventory (NEO-FFI – Costa & McCrae, 

1992) and a set of social desirability items from the Balanced 

Inventory of Desirable Responding (BIDR – Paulhus, 1998). The 
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respondents were grouped according to the three types of instructions 

received: honest responding, fake-good responding (in order to be 

accepted) or fake-bad responding (in order to be rejected). They 

tested the potential of the Hybrid Rasch-Latent Class Modeling 

technique for detecting the three response patterns and also for 

determining whether validity increased. The technique effectively 

differentiates between the response patterns of each group, but 

despite the promising results it should only be used in real selection 

processes with caution. They also found that validity was better than 

when only the social desirability measure was used. Hybrid Rasch-

Latent Class Modeling, then, is the first technique to have encouraged 

further efforts to be made in detecting faking in personality measures.         

 

1.3. Correcting faking: existing methods and recent proposals  

The idea underlying all the correction methods described above below 

is the same. The correcting techniques use social desirability scales or 

items (depending on the method) to correct content scores. It has 

been proved that when faking occurs social desirability scores increase 
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(Viswesveran & Ones, 1999) and the mean scores on the trait of 

interest scales will also increase if the trait is desirable, or decrease if it 

is undesirable. So, if we correct for social desirability, the trait scores 

will also be affected (decreasing in the case of desirable traits or 

increasing in the case of undesirable ones). Thus, correcting for social 

desirability is also supposed to correct for faking or, at least, to 

mitigate the effects that faking has on the trait scores. That is, when 

we correct for social desirability a “positive side effect” is that faking 

effects might be reduced. Figure 1 illustrates the idea that underlies 

the use of social desirability control methods to correct for faking. 

 

 

 

 

 

 

 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



21 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 1. Idea underlying the use of social desirability control methods 

to correct for faking 
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1.3.1. Removal of cases 

This technique consists of deleting or removing either the respondents 

who scored high on a social desirability scale or the respondents 

detected as fakers no matter what detection technique is used. The 

removal of cases has been the subject of a considerable amount of 

research but results have been inconsistent. Some studies show that it 

can be positive (Pannone, 1984; White, Young, Hunter, & Rumsey, 

2008; among others) while others show no increase in validity 

(Christiansen, Robie, & Bly, 2005; Dudley, McFarland, Goodman, Hunt, 

& Sydell, 2005; Hough, 1998; Hough, Eaton, Dunnette, Kamp, McCloy, 

1990). Christiansen, Robie & Bly (2005) examined how faking could 

impact criterion-related validity by comparing respondents identified 

as fakers with respondents identified as honest. They found no 

significant differences between the two groups although the faking 

respondent’s criterion-related validity seemed to be slightly lower. In a 

simulation study, Schmitt and Oswald (2006) examined how removing 

applicants on the basis of their faking scores affects criterion-related 

validity and job performance. They found that the procedure had a 

negligible effect on both criterion validity and job performance. Using 
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an Unlikely Virtues scale to remove applicants, Hough (1998) found 

variable results in three different samples. He found that 90% of the 

decisions match with the decisions made on the basis of observed 

scores in the first sample, 69% of the decisions in the second sample 

and 54% in the third.  Thus, the results of removing cases to correct for 

faking have been inconsistent, and there is no consensus on what the 

appropriate cut-off value is for flagging applicants as fakers. 

Furthermore, case removal has two major problems. Firstly, extreme-

score respondents may be nice, well-behaved people who are wrongly 

identified as fakers and >��wrongly removed (Smith & Ellingson, 2002). 

Secondly, if social desirability is related to the trait of interest, 

removing extreme-score respondents may mean removing 

respondents who have extreme scores on the trait we are attempting 

to measure (Vigil-Colet, Morales-Vives, Lorenzo-Seva, Camps & Tous, 

in press; Jackson, 1989). Thirdly, removing extreme individuals does 

not give the psychologist non-faked scores, so faking still affects the 

remaining individuals’ scores.  Taking into account these limitations 

and that neither criterion-related validity nor job-performance 

prediction are improved, this technique could be considered 

inappropriate. 
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1.3.2. Score adjustments 

Several studies have assessed the outcomes associated with adjusting 

scores mainly by using detection scales such as social desirability 

scales. Most of the studies that use score adjustment techniques have 

shown that criterion-related validity is negligibly impacted by these 

score corrections (e.g., Borkenau & Ostendorf, 1992; Christiansen, 

Goffin, Johnston & Rothstein, 1994; Dudley, McFarland, Goodman, 

Hunt & Sydell, 2005). The traditional approach to score adjustments is 

to partial out social desirability scale scores from the relation between 

content scores and performance. In this regard, two meta-analyses 

have shown that criterion-related validities decrease slightly when 

social desirability is partialled out. The most relevant issue studied 

from this point of view is the impact that corrections may have on 

rank order and, therefore, on selection or hiring decisions. 

Christiansen, Goffin, Johnston & Rothstein (1994) showed that 85% of 

respondents changed their rank order when corrections were made. 

Rosse, Stecher, Miller & Levin (1998) found similar results. However, 

Ellingson, Sackett & Hough (1999) suggest that score adjustments 
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appear to have little impact on the proportion of correct selection 

decisions.  

Although the rationale for this technique is quite logical, some 

limitations should be mentioned. First, as mentioned above, criterion-

related validity is hardly affected when this technique is used, so there 

is no big improvement in observed scores. Second, all items should be 

considered as parallel measurements of the latent trait if the 

techniques is to be used appropriately and this is rarely the case (Leite 

& Cooper, 2010). Third, it should also be noted that partialling 

depends on the social desirability test the practitioner uses. As there is 

no unitary definition of social desirability, different scales may be 

measuring different concepts (Paulhus, 1991) so when the social 

desirability scale scores are partialled out, exactly what is removed will 

depend on the scale. Fourth, a second test is needed, so 

administration time increases and the probability of boredom or 

fatigue effects will also increase. Fifth, from an applied point of view, 

the practitioner cannot easily obtain individual trait estimators free of 

social desirability bias, so the free–of-bias results are only based on 

group estimations. Some authors have proposed that subjects’ scores 
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can be modified by adding or subtracting 0.5 points per item 

depending on the item fakability (Zickar & Drasgow, 1996). This may 

be considered an approximation, but it would not give subjects’ free-

of-bias scores. Sixth, social desirability is regarded as a personality 

domain that is related to other personality traits that may be of 

interest (e.g. agreeableness), so if social desirability is removed from 

the correlations, some content validity of the trait of interest is also 

removed (McCrae & Costa, 1983; Vigil-Colet, Morales-Vives, Lorenzo-

Seva, Camps & Tous, in press).       

 

1.3.3.  General factor-analytic procedure 

Recently, Ferrando, Lorenzo-Seva and Chico (2009) proposed a general 

factor-analytic procedure for assessing response bias in questionnaire 

measures. The procedure has two main steps. The first step identifies 

a factor related to social desirability. To do so, a set of items related to 

social desirability is selected. These items are known as markers. The 

inter-marker correlation matrix obtained is analyzed using factor 

analysis and the corresponding loading values of each marker on the 
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social desirability factor are taken as fixed and known. These loading 

values are then used with the Instrumental Variables Technique 

(Hägglund, 1982) to compute the loading values of the content items 

on the social desirability factor, and the variance explained by the 

social desirability factor is removed from the inter-item correlation 

matrix. In the second step, the residual inter-item correlation matrix is 

analyzed using factor analysis to identify the content factor or factors 

of interest that are orthogonal to the social desirability factor. The 

application of this procedure at the item calibration level provides two 

loading estimates for each item: a loading on the content factor that 

the test wants to measure, and a loading on an orthogonal factor 

identified as social desirability. Thus, social desirability-free content 

scores are obtained and the content validity for the personality factors 

remained the same. Vigil-Colet, Ruiz-Pàmies, Anguiano-Carrasco and 

Lorenzo-Seva (2012) used this procedure to assess the impact that 

social desirability has on aggression questionnaires. They found that 

there were no differences in the correlations between different scales 

that measure the same trait (aggressive behavior in this case) whether 

social desirability was included or removed. This indicates that the 
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procedure does not give a residual matrix of spurious correlations, and 

that criterion validity is unaffected. 

The general factor-analytic procedure overcomes most of the 

problems associated with adjustment methods explained above. First, 

all items are independently calibrated so there is no need to assume 

that they are parallel measures of the latent trait. Second, the 

procedure uses only a few markers, which are selected because of 

their high loadings on a social desirability factor, so it depends not on 

a particular scale but on the psychometric properties of the selected 

markers. Third, the practitioner only has to add a few items (Ferrando, 

2005, recommended that four or five items may be enough) to the 

content test he/she is interested in. Thus, administration time is 

almost the same and such confounding variables as fatigue or 

boredom are prevented. Fourth, the procedure enables individual 

free-of-bias scores to be obtained, which is by no means easy with 

other methods, and not only group scores. Fifth, as the procedure uses 

an orthogonal rotation method, it is assumed that no content validity 

will be removed from the trait of interest. In fact, recent research 

using a test based on the five factor models developed with this 
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methodology has shown that the convergent validity of these 

personality dimensions remained almost unaffected by the procedure 

(Vigil-Colet, Morales-Vives, Lorenzo-Seva, Camps & Tous, in press). 

To summarize, the general factor-analytic procedure seems to 

override almost all the limitations that adjustment methods have. This 

is the main reason for choosing this procedure in the present study.  

However, the recent study by Ferrando and Anguiano-Carrasco 

(2011a) mentioned above raises some doubts as to whether social 

desirability scales or items are appropriate for eliminating faking so 

this hypothesis should be tested.  

 

1.4. The role of individual differences in faking. 

One of the least studied issues in the field of faking is the role of 

individual differences. As recent research has found (Burns & 

Christiansen, 2006; Mersmer-Magnus & Viswevaran, 2006; Rothstein 

& Goffin, 2006) one of the basic issues that still needs to be resolved is 

how individual differences affect the amount of change estimated 

under similar pressure conditions. Several studies consider faking to 
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be an individual differences variable (Furnham, 1986; Lautenschlager, 

1986; McFarland & Ryan, 200,2006; among others) so it is of interest 

to study if under the same conditions all respondents change their 

scores in the same direction and magnitude or if it is an individual-

differences characteristic. It is also of interest to examine whether 

different personality traits are affected differently by faking because, 

as far as we know, this question is still unsolved.    

One of the most important aspects of this topic is that faking has an 

adverse effect on decisions in a selection process (Zigler, MacCann & 

Roberts, 2012). This effect on the selection process is due to the fact 

that rank order will depend on whether people fake their answers and 

how well they fake. Several studies have shown that participants who 

fake are often selected as their scores are achievement-oriented. 

Likewise, if only a few participants are to be selected, the faking effect 

acquires greater importance (eg. Muller-Hanson, Heggestad & 

Thorston, 2003) as rank order can be strongly affected. Individual 

differences in faking are expected to increase or decrease this effect as 

a function of the degree of individual differences in faking on the trait 

measured.  
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 1.5.  Some final thoughts on faking 

Research on faking has a long tradition that can be traced back to the 

beginning of the last century and is still an important research issue 

nowadays. A revision of the numerous existing methods clearly shows 

that there is still a lot to do and much to improve. As far as detection 

methods are concerned, it has been demonstrated that no method 

works on an acceptable ratio of hits/false-alarms. Although the results 

obtained by the structural model-based optimal person fit procedure 

is encouraging, they need to be replicated and polished before they 

can be generalized to different measures and samples. The use of 

social desirability scales to detect fakers or correct personality-

measure scores is also controversial as they increase test length and 

there is no evidence to show that they can effectively predict faking 

(Ferrando & Anguiano-Carrasco, 2011a). As mentioned above, the 

most popular correction method so far – partialling social desirability 

out from the measurement-job performance correlation – has many 

limitations and is thus not reliable method if decisions are to be made.  

Furthermore, legally it is controversial if candidates are excluded from 

a selection process on the basis of their scores being detected as 
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faked, particularly because research on this topic points out that 

results are inconsistent. The same can be said of correction methods. 

As no method has proved to improve validity or job-performance 

prediction it is hard to justify decreasing someone’s scores in a 

diagnostic or selection process.   

One issue that still needs to be fully discussed in the faking literature is 

the impact that individual differences have on the amount of change 

due to faking. This topic should be of great interest considering the 

impact it has on rank order and consequently on selection processes. 

If a particular personality trait is not impacted by individual 

differences, which means that all respondents change their scores in 

the same direction and by the same magnitude, faked scores will be 

different from neutral scores but rank order will not be affected. 

Therefore, controlling or correcting faking may not be so important for 

these measures. On the contrary, if a personality trait is highly 

impacted by individual differences the rank order will be deeply 

affected, selection decisions may not be the optimal, and the selection 

of an inappropriate candidate will have economic consequences. It 

should also be borne in mind that selection processes are not cheap.  
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Another important limitation that should be pointed out is that all 

existing correction methods are based on social desirability scales or 

items. Traditionally, social desirability and faking have been viewed as 

the same concept although they are not, as several studies have 

shown (e.g. Ferrando & Anguiano-Carrasco, 2011a). Therefore, we can 

only be sure that we are correcting for social desirability but not for 

faking. The present study will also deal with this issue.   

 

1.6. Aggressive behavior: Why we choose it  

There are several definitions of aggression, which are not totally 

equivalent. The most accepted definition is “any behavior that is 

meant to damage, physically or psychically someone” (Berkowitz, 

1996). This definition implies that the behavior that produces damage 

must be intentional, and not beneficial for the target, and that we 

should be concerned not only with physical damage but also psychic 

damage.  

Aggression consists of cognitive, emotional and instrumental 

components. Usually, cognitive components are those associated with 
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hostility, emotional components with anger and instrumental 

components with aggression (Berkowitz, 1993). For the purposes of 

the present study, we will focus on aggression, because it has been 

found that measuring its emotional and cognitive aspects is extremely 

complex (Eckhardt & Deffenbacher, 1995; Suarez & Williams, 1989), 

and that these aspects cannot be considered aggression but the 

cognitions and emotions associated with it.  

Instrumental aggression is defined as the cold-blooded, motor 

component of aggression, which means any behavior intentionally 

performed to harm someone (Berkowitz, 1993). Within this 

instrumental component we can distinguish between indirect and 

direct aggression. Indirect aggression is a type of aggressive behavior 

that is not directly manifested against the attacked person. This form 

of aggression involves some kind of social manipulation in which the 

aggressor acts on the people around the attacked person with the sole 

aim of harming him or her without entering into confrontation 

(Björkqvist, Osterman & Kaukiainen, 1992). This kind of aggression – 

also known as indirect, social or relational (depending on slight 

nuances) – emerges during the socialization process of an individual 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



35 

 

(Vaillancourt, 2005), considered by some authors as the most common 

aggressive behavior in adulthood (e.g., Lagerspetz & Björkqvist, 1994). 

The main characteristics of indirect aggression are the avoidance of 

face-to-face confrontation and the use of the social environment as a 

source of damage.   

Direct aggression, in contrast, is overtly manifested and the aggressor 

directly faces the target. Direct aggression is divided into two principal 

components: physical aggression and verbal aggression. Physical 

aggression occurs by the direct impact of the body or an instrument 

on the target (Berkowitz, 1994; Björkqvist, 1994) and includes 

punching, kicking or pushing. Verbal aggression occurs through the use 

of language and includes mocking, insulting, taunting or sarcasm 

(Berkowitz, 1994; Björkqvist, 1994).  

Although indirect aggression is considered to be the most socially 

acceptable form of aggression, as it emerges with individual 

socialization, in general aggressive behaviors are considered highly 

undesirable in our society. Therefore, faking is expected to have 

greater effects on these measures as individuals want to give a good 
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impression when they fake. This is one of the main reasons aggression 

measures have been used in the present study.  

Some studies have shown that aggression measures can be deeply 

impacted by social desirability. In general, the research on this issue 

has shown a moderate-to-high relationship between social desirability 

and aggression measures. In this respect, Biaggio (1980) and Selby 

(1984) reported that most of the correlations between the Buss-

Durkee Hostility Inventory scales and the Marlowe-Crowne Social 

Desirability scale were in the range r = -.3 to -.5. Social desirability has 

also been related to measures of violent behaviors and partner abuse 

(Bell & Naugle, 2007; Devon, Colley & Walkey, 2004) and those aspects 

of NEO-PI-R scales most related to aggressive behavior such as 

impulsivity and angry hostility (Holden & Passey, 2010). Recent 

research by Vigil-Colet, Ruiz-Pàmies, Anguiano-Carrasco and Lorenzo-

Seva (2012) using the general factor-analytic procedure showed that 

items on aggression questionnaires have moderate-to-high loadings 

on a social desirability factor and that, when corrected for this effect, 

aggression scales tend to increase their scores considerably. This is 

another reason why these measures have been used here. 
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1.7. Objectives and hypotheses 

Reviewing the questionnaires available in Spanish to assess aggressive 

behaviors, it was surprising to find that none of them assess self-

reported indirect aggression in adulthood. Therefore, our first 

objective was to adapt a valid, reliable self-informed questionnaire. 

We selected the Indirect Aggression Scale by Forrest, Eatough & 

Shevlin (2005) as the questionnaire most appropriate for our 

purposes. 

A second objective was to shed some light on the faking literature and 

provide greater insight into how individual differences affect faking 

behavior. To achieve this objective, a new procedure for assessing the 

amount of trait-level change due to faking will be developed. The 

procedure will allow users to estimate the amount of variance in the 

change scores due to faking and also to assess the amount of variance 

that can be explained by individual differences. We also hypothesized 

that individual differences will have an important impact on the 

change scores due to faking. We also tested if different personality 

measures are impacted to the same extent by individual differences. 

We hypothesized that such personality traits as highly undesirable 
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measures will be less impacted by individual differences as all subjects 

will fake in the same direction and by a similar magnitude. However 

more ‘controversial’ traits are expected to be impacted to a greater 

extent.  

Finally, we tested the assumption that correcting for social desirability 

will eliminate or mitigate the impact of faking. We used aggressive 

behavior measures to test the hypothesis, as they are considered to be 

highly socially undesirable. Thus, when faking occurs, the scores on 

aggression questionnaires are expected to decrease in comparison to 

honest responses. Furthermore, when faking occurs the scores on 

social desirability scales are expected to increase (see Viswesveran & 

Ones, 1999). So, we hypothesized that the use of the general factor-

analytic procedure will eliminate social desirability from content 

scores, so faking will also be eliminated or, at least, mitigated. 
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2. Method 

The results are explained below in an individual paper focusing on 

each of the objectives and hypotheses. The method used in each 

paper is described in detail; therefore, here I will explain the general 

design used in two of the three papers (Ferrando & Anguiano-

Carrasco, 2012; Anguiano-Carrasco, Vigil-Colet & Ferrando, in press), 

which is somewhat complex. 

 The study uses a two-wave two-group design. The two groups are the 

control and the experimental groups differentiated by the instructions 

they received. The control group participants received standard 

instructions both times and the experimental group participants 

received standard instructions the first time and faking-inducing 

instructions the second. The standard instructions were designed to 

make the participants answer honestly and avoid overthinking. 

Personality is not correct or incorrect, it is just what it is. Faking-

inducing instructions prompted the participants to imagine themselves 

in a selection process for a job they are really interested in and 

therefore to try to give a good impression, to put themselves in a 
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favorable light, in order to increase their chances of getting the job. 

The retest interval was 6 weeks because it is the minimum time 

needed to avoid memory effects (Ferrando, 2002). Figure 2 shows the 

two-wave two-group design and figure 3 shows the instructions that 

each group received for each wave.     

 

 

 

Figure 2. Two-group two-wave design 

 

 

Figure 3.Instructions that each group received for each wave   
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2.1. Participants and measures: Study 1 

Participants 

Participants were 935 undergraduates aged between 17 and 50 years 

old (mean age 23.47; s.d. 6.74). A total of 46.42% of the sample were 

men and 53.58% were women.  

Measures 

To achieve our first goal, we adapted the Indirect Aggression Scale by 

Forrest et al. (2005) in its two forms: aggressor and target. To assess 

validity, the Spanish version of the Dickman Impulsivity Inventory (DII- 

Chico, Tous, Lorenzo-Seva & Vigil-Colet, 2003) and the Bus and Perry 

Aggression Questionnaire, Spanish version (BPAQ- Morales-Vives, 

Codorniu-Raga & Vigil-Colet, 2005) were used.   
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2.2. Participants and measures: Study 2 

Participants 

To achieve the second goal, 512 Psychology and Social Science 

undergraduates participated. They were randomly assigned in 

classroom groups to the control or experimental group. The control 

group consisted of 235 students (mean age 19.85, 77% women) and 

the experimental group of 277 students (mean age 21.54, 75% 

women). Because the descriptive statistics of both groups were so 

similar, “quasi-comparability” was assumed. 

Measures 

All participants twice filled in the Lie scale of the Spanish version of the 

Eysenck Personality Questionnaire (Eysenck & Eysenck, 1975) under 

the conditions of the group they had been randomly assigned to (see 

Figure 3).   
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2.3. Participants and measures: Study 3 

Participants 

Participants were 371 university students who filled in the 

questionnaires twice, following the instructions received in each case 

(see figure 3). “Quasi-comparability” was assumed for both groups as 

they were similar in age (mean 21 years old) and they both consisted 

of approximately 85% women.   

Measures 

To achieve the third goal, participants completed the Physical 

Aggression Scale and the Verbal Aggression Scale on BPAQ, Spanish 

short version (Morales-Vives, Codorniu-Raga & Vigil-Colet, 2005), as 

well as the Indirect Aggression Scale, Spanish short version (Anguiano-

Carrasco, & Vigil-Colet, 2011) created to achieve the first goal.  
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3. Results 
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Traditionally the study of aggressive behaviour has focused 
on direct aggression. However, in recent years, there has been 
increasing interest in other kinds of aggressive behaviour that 
are not usually directly manifested against the attacked person. 
These forms of aggression involve a sort of social manipulation in 
which the aggressor acts on the people around the attacked person 
with the sole aim of harming him without having to face him 
directly (Bjorkqvist, Osterman, & Kaukiainen, 1992). This kind of 
aggression —also known as indirect, social or relational aggression 
(depending on slight nuances)— appears during the socialization 
process of individuals, so that the physical or verbal aggression 
types typical in children and adolescents turn into other kinds 
of aggression in adults (Vaillancourt, 2005). So, while physical 
aggression reaches a peak at around 30 months of age, after 
which it shows a progressive decrease, indirect aggression begins 

during childhood and progressively increases until it peaks during 
adolescence and adulthood (Bjorkqvist et al., 1992; Tremblay, 
2005; Cangas, Gázquez, Pérez-Fuentes, Padilla, & Miras, 2007).

 Although indirect, relational and social aggressions have many 
common elements, certain nuances differentiate one from the 
other. In indirect aggression the aggressor remains hidden and tries 
to harm the other either in an undercover manner by, for example, 
gossiping, spreading rumours or inciting the members of the group 
to exclude him/her, or physically, by wrecking or stealing his/
her property. Relational aggression is characterized by acts that 
harm the individual’s social relations, circle of friends, etc. Finally, 
social aggression aims to harm the self-esteem and social status 
of the person attacked (Archer, 2001; Coyne, Archer, & Eslea, 
2006). Despite these differences, they tend to be grouped under the 
term indirect aggression, so this is the term that we shall use here 
bearing in mind that it refers to the three types described above.       

The initial research carried out on this type of aggression 
considered it to be typically «feminine» and that men showed 
a greater tendency to commit physical aggression. Numerous 
studies have demonstrated that men show higher levels of physical 
aggression than women (see, for example, Archer’s meta-analysis, 
2004), differences that are present from childhood to elderly 
(Morales-Vives & Vigil-Colet in press), and this has been shown to 
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In recent years, there has been increasing interest in indirect aggression as the most common aggressive 
behaviour in adulthood. Despite this interest, there are not a great many instruments for measuring 
this behaviour in adults. The aim of our study was to develop the Spanish adaptation of one of the 
few instruments that does exist: the Indirect Aggression Scale, in its aggressor and target versions. 
The analysis of these scales in a sample of 935 university students showed that the aggressor and 
target versions of the scales had good reliabilities, but that a one-factor structure seemed more feasible 
than the three-factor structure initially proposed. Taking this one-dimensionality, we developed short 
versions of the scales, which also showed good reliabilities. The aggressor version presented good 
convergent validity with direct aggression and impulsivity measures. Finally, none of the scales showed 
differences associated with sex.

Evaluando la agresividad indirecta en agresores y víctimas: adaptación española de las Escalas de 
Agresividad Indirecta. En los últimos años se ha producido un creciente interés en la agresividad 
indirecta debido a que es la forma de agresividad más frecuente en la edad adulta. A pesar de ello no 
existe un gran número de instrumentos de medida para adultos de la misma. El principal objetivo del 
presente estudio es desarrollar una adaptación en español de uno de los pocos instrumentos disponibles: 
las Escalas de Agresividad Indirecta en sus versiones de agresor y víctima. El análisis de dichas escalas 
en una muestra de 935 estudiantes universitarios mostró que ambas formas presentan una buena 
� abilidad pero que en ambos casos la estructura factorial de las mismas es unidimensional, en lugar de 
la estructura de tres factores propuesta por los autores. Teniendo esto en cuenta se plantea la posibilidad 
de desarrollar una escala reducida de un menor número de ítems. La versión para agresores presentó 
una buena validez convergente con otras medidas de agresividad y de impulsividad. Finalmente, no se 
observaron diferencias asociadas al sexo en ninguna de las escalas.
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be due to true differences and not to measurement instrument bias 
(Condon, Morales-Vives, Ferrando, & Vigil-Colet, 2006). Although 
a variety of studies have demonstrated higher levels of indirect 
aggression in women, others have found no signi� cant differences, 
especially in adults (Archer, 2004). So although there is suf� cient 
evidence to suggest that in childhood girls have higher levels of 
indirect aggression than boys, it seems that in adulthood both sexes 
use this type of aggression equally. All this seems to imply that the 
differences in indirect aggression that have been attributed to sex 
seem to re� ect the different rates at which boys and girls socialize, 
and that in adulthood levels of indirect aggression are the same 
(Lagerspetz & Björkqvist, 1994). 

One of the main factors that explains the spate of interest in 
this type of aggression is that it occurs frequently, particularly in 
comparison to physical aggression. In this regard, it seems that this 
type of aggressive behaviour receives less social reprobation than the 
direct type which prompts adults to channel their aggressiveness by 
this means. In fact, authors such as Björkqvist (1994) are of the opinion 
that this type of aggression predominates in adulthood. Furthermore, 
indirect aggression seems to play a key role in processes of great 
social repercussion like bullying or mobbing (Björkqvist, Österman, 
& Hjelt-Bäck, 1994; Björkqvist, Österman, & Lagerspetz, 1994; 
Coyne, Archer, & Eslea, 2006; Garandeau & Cillessen, 2006).

Although a great deal of research points to the importance of this 
type of aggression, problems of assessment and measurement limit 
the number of instruments available for this purpose. In particular, 
these problems are due to the fact that the subtlety of such behaviours 
makes them far more dif� cult to assess than the direct type of 
aggression. Also, as Forrest, Eatough, & Shevlin (2005) point out, 
although there are some instruments for assessing indirect aggression 
in children and adolescents very few have been designed for adults 
(with the exception of the scales speci� c for the work place), 
which makes it more dif� cult to comprehend and assess this type 
of aggression in adults. And while a series of consistent predictors 
have been established for direct aggression —such as impulsivity or 
de� cits in social problem solving— hardly any studies have been 
made about the predictor variables of indirect aggression.  

Many of the instruments for assessing indirect aggression are 
not speci� c tests; rather they are subscales of general aggression 
tests that do not analyse its component elements. This is the case, 
for example of one of the � rst questionnaires developed in this 
� eld: the direct/indirect aggression scale by Björkqvist, Österman, 
& Lagerspetz (1992), one of the few questionnaires that has been 
adapted to Spanish (Toldos, 2005). Other authors have taken this 
scale as a starting point and have tried to develop scales that assess 
indirect aggression, relational aggression and social aggression. 
This is the case of the indirect/social/relational aggression scale by 
Coyne et al., (2006). Nevertheless, most of these scales have been 
developed to analyse this type of aggression framework in children 
and adolescents, and the structure of indirect aggression in adults has 
only been studied in the workplace (Richardson & Green, 1999). 

In this context, we felt that the Indirect Aggression Scales 
(IAS) speci� cally developed for adults by Forrest et al., (2005) 
were particularly promising. These scales introduced two new 
aspects that should be emphasised. First, the scales had two 
versions (aggressor and target), which provide a measurement 
of an individual’s tendency to practise this type of aggression or 
suffer it. Second, they were developed only with items of indirect 
aggression, unlike other scales that mixed items of both direct and 
indirect aggression. 

When Forrest et al., analysed the factorial structure, they found a 
three-factor structure for both versions, comprising items of social 
exclusion, guilt induction and malicious humour. Nevertheless, we 
consider that there are some methodological limitations that may 
question the dimensionality of these scales. Firstly, to determine 
the number of retained factors they used the Kaiser rule (1970), 
which tends to overestimate the number of factors. Furthermore, 
the extraction was carried out using a Pearson correlation matrix 
when polychoric correlation matrixes are more advisable when 
factorizing items in a Likert response format. Secondly, they applied 
an orthogonal rotation procedure although it is dif� cult to assume 
that the different forms of indirect aggression are independent. In 
this regard, their loadings matrix reveals that many items showed 
high loadings on two or more factors. 

Taking these limitations into account, the present study aims, 
� rst, to make a Spanish adaptation of the indirect aggression 
scales for target (IAS-t) and aggressor (IAS-a) and determine their 
dimensionality and factorial structure. Secondly, we aim to analyze 
the relations between indirect aggression, direct aggression, and 
impulsivity, because of the well-established relationship between 
impulsivity and aggressive behaviour and within both forms of 
aggression (Card, Stucky, Sawalani, & Little, 2008; Vigil-Colet, 
Morales-Vives, & Tous, 2008). The analysis of the relationships 
between indirect aggression scales, and aggression scales and 
impulsivity will be used as an indicator of the convergent and 
divergent validity of IAS because it is assumed that direct 
aggression and impulsivity will be related with the aggressor form 
of IAS but not with the target form.   

Finally, we aim to use IAS scores to verify the hypothesis 
stated above that in adulthood there are no differences in indirect 
aggression due to sex. 

Method

Participants

The participants were 935 university students (434 men and 501 
women) aged between 17 and 50 years old (mean= 23.47; standard 
deviation= 6.74), belonging to different faculties of the Rovira and 
Virgili University, Tarragona (Spain)

Instruments

Indirect Aggression Scales: The scales proposed by Forrester 
et al., 2005 were adapted to Spanish using the back-translation 
procedure described by Hambleton (2005). Two members of the 
Language Service of the Rovira i Virgili University, with previous 
experience in adapting psychological tests, made the translations. 
First, a native Spanish speaker translated the original tests from 
English to Spanish, and then a native English speaker translated 
this text back into English. Finally, the back translated version and 
the original version were compared, and no lack of equivalence 
was found. Table 1 shows the resulting items of the Spanish version 
of IAS-a and IAS-t.   

Dickman’s Impulsivity Inventory (IID). We used the Spanish 
adaptation of this inventory (Chico, Tous, Lorenzo-Seva, &Vigil-
Colet, 2003). It consists of two scales: functional impulsivity 
(IF) and dysfunctional impulsivity (DF) with reliabilities of 0.78 
and 0.76, respectively. Its factorial structure is equivalent to the 
original English version. 
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Table 1
ITEMS of the IAS-a and IAS-t scales, item loadings, descriptive statistics, and item-total scale correlations (r

it
)

Test Item Loading Mean s.d. rit

IA
S-

a

He utilizado mi relación con otros para intentar que cambien una decisión .45 2.14 0.95 .34

He utilizado el sarcasmo para insultarlos .50 2.19 1.03 .50

He intentado in� uenciarles para que se sintieran culpables .60 1.74 0.89 .50

Les he ocultado información que el resto del grupo sabía .47 1.85 0.87 .37

Les he excluido de actividades adrede .71 1.37 0.64 .52

He hecho que los demás no les hablaran .81 1.08 0.33 .41

Les he excluido de un grupo .73 1.13 0.39 .42

Me he aprovechado de sus sentimientos para coaccionarles .68 1.26 0.58 .42

He hecho comentarios despectivos sobre su aspecto .54 1.74 0.84 .48

He utilizado bromas privadas para excluirles .71 1.31 0.63 .49

Les he hecho chantaje emocional .58 1.50 0.76 .45

Les he imitado delante de otras personas .54 1.81 0.92 .45

He hecho correr rumores sobre ellos .62 1.22 0.55 .33

Les he hecho una broma pesada .57 1.44 0.72 .36

He hecho algo para que parecieran estúpidos .75 1.27 0.56 .57

He simulado estar dolido / enfadado con ellos para que se sintieran mal .55 1.56 0.73 .39

Les he hecho sentir que no encajaban .77 1.24 0.53 .52

He hecho que pasaran vergüenza delante de otros .63 1.27 0.56 .47

He dejado de hablarles .49 1.67 0.86 .35

Les he sometido a presiones innecesarias .66 1.28 0.58 .39

Les he excluido de conversaciones adrede .71 1.27 0.57 .54

Me he burlado de ellos en público .67 1.31 0.62 .51

Les he insultado .57 1.56 0.78 .45

Les he criticado en público .59 1.71 0.83 .55

He puesto otras personas en su contra .77 1.22 0.55 .53

IA
S-

t

Han hecho que los demás no me hablen .55 1.43 0.72 .39

Me han ocultado información que el resto del grupo sabía .57 1.84 0.86 .46

Me han hecho pasar vergüenza delante de otros .60 1.65 0.79 .52

Me han excluido de un grupo .61 1.30 0.63 .44

Me han insultado .66 1.49 0.77 .52

Han dejado de hablarme .68 1.42 0.68 .51

Han utilizado su relación conmigo para intentar que cambie una decisión .58 1.63 0.84 .48

Se han aprovechado de mis sentimientos para coaccionarme .73 1.47 0.76 .55

Se han burlado de mí en público .72 1.31 0.61 .54

Han simulado estar dolidos y/o enfadados conmigo para que me sintiera mal .71 1.50 0.77 .59

Han puesto a otras personas en mi contra. .74 1.49 0.75 .63

Me han hecho sentir que no encajaba .58 1.51 0.75 .48

Han hecho correr rumores sobre mí .65 1.55 0.77 .49

Me han hecho chantaje emocional .66 1.52 0.76 .53

Me han criticado en público .73 1.41 0.67 .56

Han utilizado bromas privadas para excluirme .70 1.24 0.57 .47

Me han sometido a presiones innecesarias .58 1.60 0.82 .32

Han utilizado el sarcasmo para insultarme .66 1.34 0.65 .43

Me han hecho una broma pesada .56 1.56 0.82 .34

Han hecho comentarios despectivos sobre mi aspecto .63 1.34 0.67 .39

Me han excluido de conversaciones adrede .69 1.27 0.55 .54

Me han imitado delante de otras personas .57 1.37 0.66 .41

Me han excluido de actividades adrede .71 1.25 0.53 .54

Han hecho algo para que pareciera estúpido .67 1.25 0.56 .48

Me han intentado in� uenciar para que me sintiera culpable .72 1.46 0.70 .59
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Buss and Perry Aggressiveness Questionnaire: We used 
the reduced Spanish version of the questionnaire (Vigil-Colet, 
Lorenzo-Seva, Codorniu-Raga, & Morales, 2005), consisting 
of four scales; physical aggression (PA), verbal aggression (VA) 
anger (AN) and hostility (HO) with reliabilities of 0.92, 0.75, 0.79 
and 0.75, respectively. This adaptation presents a good � t to the 
four-factor model proposed initially by Buss and Perry (1992) and 
is free of sex bias (Morales-Vives, Codorniu-Raga, & Vigil-Colet, 
2005; Condon et al., 2006).

We analysed the data using SPSS 17.0 and FACTOR (Lorenzo-
Seva & Ferrando, 2006). We used FACTOR in addition to SPSS 
for Exploratory Factor Analysis (EFA) because it enabled us to use 
polychoric correlation matrices and make complementary analyses 
such as parallel analysis (Horn, 1965). 

Procedure

Two professional psychologists administered the tests to groups 
of between 15-30 individuals in their classrooms. Each individual 
was randomly assigned one of the scales to answer: IAS-a or 
IAS-t. In addition, 220 individuals answered the AQ questionnaire 
and DII. There were two main reasons for applying only one of 
the IAS forms to individuals. The � rst was that, in an applied 
setting, psychologists will probably be interested in one of the 
two forms of IAS to assess a possible aggressor or a victim of 
indirect aggression, so it is advisable to analyze the psychometric 
properties of IAS in the same situation, when only one form is 
administered. The second reason was that IAS-a and IAS-t are 
made up of almost the same items, varying only if the individual 
is the aggressor or the target. In this situation the administration of 
both forms may introduce carry-over effects, which may disturb 
subsequent statistical analysis.

Data analysis

Data analysis was performed in two steps. In the � rst one we 
analyzed the factorial structure of IAS-a and IAS-t. Taking into 
account the lack of multivariate normality that is usually related 
to Likert-type items we used speci� c methods (Unweighted Least 
Squares as the extraction method and the polychoric correlation 
matrix). The dimensionality of the inventories was assessed using 
parallel analysis. In the second step we analyzed the psychometric 
properties (reliability and convergent validity) of IAS and sex 
effects on IAS scores.

Results

Before carrying out the EFA, we computed the values of the 
Kaiser-Meyer-Olkin index, which were .91 and .93 for IAS-a and 
IAS-t, respectively, indicating that the correlation matrixes were 
suitable for factor analysis. The multivariate kurtosis coef� cients 
were 994 and 949, and the corresponding signi� cance tests (Z= 
79.1 and 74.6 p<0.01) indicated that the multivariate distribution 
signi� cantly deviated from a normal multivariate distribution. 
In this situation, a factor analysis method that assumes normal 
multivariate distribution is not advisable. For this reason we 
used Unweighted Least Squares (ULS) as the factor extraction 
method. Furthermore, in this case the Pearson correlation matrix 
was not appropriate either so we performed EFA on the polychoric 
correlation matrix (Muthén & Kaplan, 1985; 1992).

The scree tests (Cattell, 1966) shown in Figure 1 suggested 
that both scales were one-dimensional. The variance accounted 
for by these factors was 42.34% and 45.21% for IAS-a and IAS-t, 
respectively. Parallel analysis (Lattin, Carroll, & Green, 2003) was 
also computed and the dimensionality for both scales proved to be 
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Figure 1. Scree-test and parallel analysis for aggressor and target versions of IAS
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the same because the eigenvalue of the second factors were below 
the values that would be expected by chance. 

Table 1 shows descriptive statistics for the items of IAS-a and 
IAS-t and their factorial loadings. As can be seen, all the loadings 
are greater than 0.40 and the item-total correlations fall in the .30 
- .60 interval so there is no need to remove any items because of 
low loadings or inappropriate item-total relationship. Nevertheless, 
taking into account their good psychometric properties, 25 items 
may be excessive for a one-dimensional questionnaire so we also 
developed a short version of the scales by selecting the 10 items 
with highest loadings on IAS-a and IAS-t. Table 2 shows descriptive 
statistics for the full IAS-a and IAS- t scales and for the short scales 
for men and women. A group of t-tests showed that none of the sex 
differences was signi� cant either for the full (t

(425)
= 1,333 p>0.05 

and t
(450)

= 1,58 p>0.05 for aggressor and target forms respectively) 
or the short scales (t

(425)
= 1,46 p>0.05 and t

(450)
= 0,13 p>0.05).

Table 3 shows the reliabilities (Cronbach’s alpha) for the full and 
short scales. As can be seen, all the scales showed high reliabilities 
and the use of short forms did not lead to any signi� cant decrease, 
so short forms may be a good alternative to the scales initially 
proposed. 

Table 4 shows the Pearson product-moment correlations 
between the IAS scales, AQ and DII. The aggressor version of IAS 
showed signi� cant and moderate relationships with all aggression 
scales and with dysfunctional impulsivity. As was expected, IAS-t 
had no relationship with impulsivity and aggression measures with 
the exception of a slight but signi� cant relationship with the AQ 
hostility scale.

Discussion

The results reported above show that the Indirect Aggression 
Scales provide a reliable measure of indirect aggression in 
Spanish from both the aggressor and target perspectives. The most 
prominent difference between our results and the initial proposal 
made by Forrest et al., (2005) is the dimensionality of the scales. 
Scree-test and parallel analysis showed that our data has a quite 
clear one-dimensional structure for both IAS-a and IAS-t. Forrest 
et al., however, proposed a three-factor structure comprising 
social exclusion, guilt induction and malicious humour. As we 
have pointed out above, the methodology they used may have 
led them to extract too many factors (for example, Kaiser’s rule 
often overestimates the number of retained factors and polychoric 
correlations are more advisable than Pearson’s correlation matrix). 
The orthogonal loadings matrix of their factorial solution shows that 
many items have complex loadings, which may indicate that they 
share a common factor. However, the authors do not provide the 
correlation matrix between the resulting scales so it is not possible 
to test this hypothesis. Furthermore, the variance accounted for by 
their three factors was above 45 per cent, which is the same amount 
of variance accounted for by our one-dimensional solution. 

A possible explanation of the differences between both studies 
may be that one of the three factors proposed by Forrest et al., 
accounted for much more variance than the remaining two factors 
thus giving the scree test the shape of a one-dimensional solution. 
Nevertheless, this cannot be the case in our study, because the 
loadings of all items on the factor of indirect aggression are quite 
similar across the three kinds of items that are supposed to re� ect 
social exclusion, guilt induction and malicious humour. In fact, the 
ten highest loadings are on a mixture of items. 

Another source of evidence that suggests that the scales are 
one dimensional is that in other indirect aggression scales, such as 
the Direct and Indirect Aggression Scales (Björkqvist et al., 1992; 
Toldos, 2005), the Indirect / Social / Relational Aggression Scale 
(Coyne et al., 2006), or the EXPAGG scale (Tapper & Boulton, 
2000) the structure of indirect aggression items was also one-
dimensional. Taking all this into account, it seems that indirect 
aggression items re� ect the variability of one latent variable related 
to indirect aggression and not three independent (orthogonal) latent 
variables. Nevertheless, further studies in new samples are needed 
to verify this.

As other studies have shown (for a revision see Archer, 2004), 
it seems that there are no sex differences in indirect aggression 
in adulthood, at least at the age range of this study. Nevertheless, 
future studies with elderly and non university samples will have to 
generalise this lack of difference because of the speci� city of the 
sample used here. On the other hand, and alternative explanation 
to this lack of differences is that sex bias in the IAS may be hiding 
true sex differences so, future research would have to assess the 
absence or presence of this effect. 

The relationships between IAS scales, AQ and DII give the � rst 
evidence of IAS validity. Various studies have shown that direct 
and indirect aggression are related: that is, aggressive individuals 
seem to present both kinds of aggression (Toldos, 2005; Card et al., 
2008). Therefore, a measure of indirect aggression such as IAS-a 
should be related to a measure of direct aggression such as AQ, 
which is the kind of relationship found in our study. What is not 
clear is which determinants make aggressive individuals use direct 
or indirect aggression. In this regard, situational factors may be 

Table 2
Descriptive statistics of full and short IAS versions for men, women and overall 

sample

IAS - a IAS - as IAS - t IAS - ts

Mean S. D. Mean S. D. Mean S. D. Mean S. D.

Men 37.05 10.00 13.02 3.85 31.11 8.10 13.81 4.66

Women 35.37 007.91 12.33 3.10 32.15 8.24 14.05 4.11

Total 35.89 08.63 12.56 3.34 31,73 8,18 13.97 4.45

Table 3
Reliabilities (a) and 95% con� dence interval for full and short versions of IAS-a 

and IAS-t

IAS-a .875 .855 – .893

IAS-as .818 .788 – .845

IAS-t .898 .885 – .910

IAS-ts .849 .830 - .867

Table 4
Product moment correlations between indirect aggression, impulsivity and 

Aggression Questionnaire scales

Functio-
nal

Dysfunc-
tional

Physical Verbal Anger Hostility
AQ 

Total

IAS-a .102 .301 .342 .325 .286 .359 .462

IAS-t -.080 .048 .122 .048 -.012 .196 .179

p<0.01; p<0.05
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key to understanding why individuals use one form of aggression 
or another and further research using such methods as three-way 
component analysis (which take into account situational aspects in 
psychometric measures) may be helpful (Lorenzo-Seva, Morales-
Vives, & Vigil-Colet, 2010).

On the other hand, IAS-t does not show the same pattern of 
relationships with direct aggression measures, which is what 
was expected taking into account that it is a measure of suffering 
aggression not a measure of aggressive behaviour. The only 
relationship found was with the Hostility scale of AQ which may 
be explained by the fact that this scale measures a mixture of 
resentment and mistrust and it seems logical for people who have 
been suffering aggression to have increased levels of resentment.

IAS-a showed a signi� cant relationship with dysfunctional 
impulsivity. This is important information because, as Vaillancourt 
(2005) pointed out, very few studies have examined indirect 
aggression correlates and there is no previous evidence of 

relationships between impulsivity and indirect aggression. Many 
studies have shown that impulsivity, and more speci� cally 
dimensions such as dysfunctional impulsivity, highly associated 
with inhibition de� cits are related to direct aggression (Barrat, 
1991, 1994; Vigil-Colet et al., 2008). The existence of a positive 
relationship between impulsivity and indirect aggression seems 
to show that impulsivity is not only related to primary forms 
of aggression such as impulsive aggression but also to more 
sophisticated and less immediate forms of aggression such as 
indirect aggression. From this viewpoint, impulsivity seems to be 
a predictor of all forms of aggression and not just speci� c forms 
of aggression.
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Faking-Related Change
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This article proposes a comprehensive approach based on structural equation modeling for assessing

the amount of trait-level change derived from faking-motivating situations. The model is intended

for a mixed 2-wave 2-group design, and assesses change at both the group and the individual

level. Theoretically the model adopts an integrative approach that relates the 2 main current

conceptualizations of faking, and models the amount of trait change as an individual-differences

variable. The model and procedures are used in an empirical study based on 512 participants.

Some of the results are interesting and warrant further research. Overall, the methodology that is

proposed provides new resources for the theoretical and applied assessment of faking. In particular,

it provides the practitioner with new tools for clearly assessing faking at the individual level.

A series of meta-analyses reported in the 1990s (e.g., Barrick & Mount, 1991; Salgado, 1997)

revealed that some personality variables could be useful as predictors or moderators of job

performance. As a result, in the last two decades interest in the use of personality measures in

selection has revived (Morgeson et al., 2007). This interest, in turn, has reopened old debates

about the weaknesses of personality measures, and prompted a great deal of new research on

these issues (e.g., Zickar & Gibby, 2006). Of these weaknesses, this article deals with faking

good, which can be conceptualized as an individual’s deliberate attempt to manipulate or distort

responses to psychological instruments to create a positive impression (e.g., Furnham, 1986;

McFarland & Ryan, 2000; Zickar & Robie, 1999).

As expected from the preceding discussion, most of the new research on faking has been

carried out with practical purposes in mind. The most researched topics so far have been the

extent to which individuals can fake, the extent to which faking is relevant in high-stakes

assessment, and the effects of faking on validity (e.g., Dilchert, Ones, Viswesvaran, & Deller,

2006; Holden, 2006). More substantively oriented research has had less importance, and has

mainly been concerned with the conceptualization of faking, the modeling of its mechanisms,

Correspondence should be addressed to Pere Joan Ferrando, Universidad Rovira i Virgili, Facultad de Psicología,

Carretera Valls s/n, 43007 Tarragona, Spain. E-mail: perejoan.ferrando@urv.cat
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92 FERRANDO AND ANGUIANO-CARRASCO

and the role of individual differences (Lautenschlager, 1986; McFarland & Ryan, 2000, 2006;

Mersman & Shultz, 1998; Mueller-Hanson, Heggestad, & Thornton, 2006; Zickar & Robie,

1999). This study is more oriented toward this second type of research.

The literature relevant to this article focuses on two general issues. The first is the concep-

tualization of faking and its operational definition. The second is the designs and procedures

that have been used for assessing faking. As for the first point, faking has been operationalized

in two main ways (e.g., Griffith & Peterson, 2008): (a) scores on a social desirability scale, and

(b) change or difference scores in a measure administered under neutral and faking-motivating

conditions. In the first case, the impression management (IM; Paulhus, 1991) component of

social desirability has attracted the most interest (McFarland & Ryan, 2006; Mersman & Shultz,

1998). IM is a conscious tendency by respondents to tailor their answers so as to create a more

positive social image, and the operationalization is based on the further assumption that faking

is the result of this propensity to exaggerate the positive characteristics that IM scales measure.

Difference or change scores are probably the standard measure of faking in present studies

(Griffith & Peterson, 2008; McFarland & Ryan, 2006). Whereas the assessment of faking via

IM scores is, at best, indirect, change scores are a direct measure of distortion that has obvious

face validity. However, they suffer from the well-known shortcomings of all the measures

of change based on raw pretest-posttest difference scores: They are inherently unreliable, and

prone to end (floor and ceiling) effects (e.g., Webster & Bereiter, 1963). We discuss this second

point in detail later.

Zickar and Drasgow (1996) and Zickar and Robie (1999) proposed a model that they called

“the theta-shift (™-shift) model,” that (at least theoretically) overcomes the limitations of the

raw change scores. Their model assumes that, under faking-motivating conditions, respondents

are able to respond to the items as if they have a trait value (™) different from their true value.

So, in these conditions, the true ™ level is temporarily changed to improve item scores. Note

that change is now defined not at the level of the raw scores, but at the level of the latent trait

that these scores measure. Unlike raw scores, the “true” ™-shift scores are unbounded (and so

free from end effects) and free from measurement error.

Empirical studies that assess the relations between IM scores and change scores in faking-

motivated samples do not provide consistent results, but clearly suggest that they cannot be

considered equivalent. Griffith and Peterson (2006, 2008) obtained nonsignificant correlations;

McFarland and Ryan (2006) obtained weak positive correlations. Finally, Quist, Arora, and

Griffith (2007), Mersman and Shultz (1998), and Wrensen and Biderman (2005) obtained

weak negative correlations. The lack of evidence linking both approaches (among other things)

prompted some authors to consider IM measures as inappropriate indicators of faking (Burns

& Christiansen, 2006; Griffith & Peterson, 2008).

This article is based on the ™-shift model discussed earlier, and proposes an integrative

approach that goes in the direction outlined by Holden and Book (2009) and McFarland and

Ryan (2006), which integrates the two conceptualizations of faking: IM-based and change-

based. To start with, we note that the item contents in IM scales mainly reflect approved

behaviors that are believed to be unlikely to occur or attitudes and practices that are socially

undesirable but common (minor dishonesties, bad thoughts, weaknesses of character, etc.). So,

given their item contents, the IM scales are very susceptible to modification under faking-

motivating situations, possibly more than those of any scale of personality content (Burns &

Christiansen 2006; Griffith & Peterson, 2008; Viswesvaran & Ones, 1999). Furthermore, it
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has been explicitly stated that the ™-shift hypothesis is also applicable to IM measures (Zickar

& Robie, 1999). For these reasons, we opted to study faking-related changes within the IM

scale itself (as discussed in Holden & Book, 2009). In our approach, then, the IM scores

obtained under neutral conditions are used to estimate the individual propensity to fake good,

and the changes between the responses to the IM scale administered under neutral and faking-

motivating conditions are used to estimate the amount of faking-induced ™-shift. This initial

approach can be extended in the future to assess changes in personality content scales.

The IM-based conceptualization of faking has mainly adopted an individual-differences

(IIDD) approach in which IM scores are assumed to measure a (possibly complex) IIDD

variable that has a certain degree of stability and consistency across different measures (e.g.,

Furnham, 1986). In contrast, the change-based approach has been mainly situational. However,

certain authors (Lautenschlager, 1986; McFarland & Ryan, 2000, 2006; Mersman & Shultz,

1998; Mueller-Hanson et al., 2006) explicitly assumed that raw change scores are also indicators

of an IIDD variable, and provided initial evidence based on the variance of the change

scores.

In this article we adopt a general IIDD approach and assume that both the initial IM

levels and the ™-changes are IIDD variables. However, we do not consider both variables as

equivalent. Rather, they are related but different. This conceptualization means that (a) we

expect to observe different amounts of individual change under the same faking-motivating

conditions, and (b) the amount of individual change cannot be totally predicted from the initial

propensity levels. Given the discrepancies in the empirical results discussed earlier, we do

not attempt in this first study to derive hypotheses concerning the strength and direction of

the relation between both variables. Rather, we attempt to obtain an accurate, model-based

assessment of this relation. Burns and Christiansen (2006) considered this assessment as a

crucial issue in future research about faking.

We turn now to the second main point: the review of the designs and procedures used to

assess faking thus far. However, we must first concern ourselves with the units of analysis.

Studies have been made at both the scale score level and the individual item score level. The

former tend to be older and based on classical test theory. The latter tend to be more recent and

based on item response theory (IRT; see, e.g., Ferrando & Anguiano-Carrasco, 2009; Furnham,

1986). We make our proposal at the item level.

The operationalization of faking via change scores leads naturally to a within-subject design,

because this design allows change-based scores to be estimated for each individual. However,

both within-subjects and between-subject designs have been used to date (e.g., Henry &

Raju, 2006). Methodologically, the within-subjects design is superior in that it has greater

statistical power and it controls for individual-differences correlates. However, it is susceptible

to carryover or retest effects, and also to history and maturation effects (Shadish, Cook, &

Campbell, 2002). As Mesmer-Magnus and Viswesvaran (2006) pointed out, these effects can

be controlled much more by using a combined within-subjects and between-subject design and

adding a control group. This is the approach proposed here. Specifically, we propose a mixed

two-wave, two-group (2W2G) situational design (see, e.g., Henry & Raju, 2006). Participants

in the experimental group are administered an IM scale in a situation in which their motivation

to fake is low (e.g., neutral conditions, standard test instructions) at Time 1 and in a situation

in which their motivation to fake good is higher (e.g., applicants in a high-stakes assessment

situation, or respondents specifically instructed to fake good) at Time 2. Participants in the
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control group are administered the IM scale under low faking-motivating conditions at both

Time 1 and Time 2.

Most studies that assess faking are nonmodel based and analyze raw scores (see, e.g.,

Furnham, 1986, for a review). Model-based analytical approaches are mainly of two types:

IRT based and structural equation modeling (SEM) based. A detailed review and discussion of

both approaches is provided in Ferrando and Anguiano-Carrasco (2009). As partly discussed

earlier, both IRT and SEM approaches are superior to raw analyses in that they control for

measurement error and end effects, and they allow the relations between the fallible raw scores

and the traits that these scores intend to measure to be assessed. However, it appears that,

to date, no IRT or SEM studies have assessed a mixed design such as the one considered

here. As for results, finally, the basic ones are quite consistent across the different designs

and analytic strategies: When instructed to fake good, or under highly motivating conditions

for doing so, respondents are able to substantially modify their scale scores in measures of

personality traits, and they do so in a predictable direction (e.g., Griffin, Hesketh, & Grayson,

2004; Henry & Raju, 2006; Hough, 1998; McFarland & Ryan, 2000; Robie, Zickar, & Schmit,

2001; Viswesvaran & Ones, 1999; Zickar & Robie, 1999).

One clear limitation of most of the previous research is that it is largely designed for the

group level, so whatever the design and the analysis strategy might be, the main focus is to

assess mean differences between groups or between occasions as indicators of group change.

However, the conceptualization of faking as an IIDD clearly calls for a reliable assessment of

the amount of individual faking-related change. More generally, accurate measures of change at

the individual level are greatly needed in personality measurement (Webster & Bereiter, 1963).

In applied settings this individual assessment would serve mainly to flag those individuals

who tend to modify their responses most under conditions of pressure or motivation for

faking.

In this article we propose a model for assessing faking-related change that is based on the

integrated theoretical approach discussed earlier. The model is intended for an IM scale that

is administered according to the 2W2G design described previously, and it is assessed both

at the group and at the individual level. The assessment at group level consists of fitting a

conventional structural equation model followed by a relatively simple reparameterization. The

structural equation model at this level is fitted in two steps. First the goodness of model-data

fit is assessed. Second, provided that the fit is judged to be acceptable, the parameter estimates

are interpreted. The assessment at the individual level is also based on a two-step approach that

can be considered, using Fiske’s (1968) terms, as the “dual” of the group approach. Therefore,

the dual of the first step is to assess the fit of each individual response pattern to the model

(i.e., person-fit). This serves to detect those inconsistent individuals for whom the model does

not hold and, therefore, whose parameter estimates cannot be meaningfully interpreted. The

dual of the second step is to interpret the individual parameter estimates: the initial IM level

and the amount of change in each individual respondent.

Overall, this article aims to make three types of contributions: theoretical, methodological,

and substantive. At the theoretical level we propose an integrative approach. At the method-

ological level, we propose a group–individual comprehensive model explicitly based on the

theoretical approach. As far as we know, the model is new, and includes some measures of

individual change that are original. Finally, at the substantive level we present a study that has

substantive interest in itself and that is more than a mere illustration of the model we propose.
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The study is based on a design that has been recommended but seldom used in faking applied

research (Mesmer-Magnus & Viswesvaran, 2006).

MODEL AND RATIONALE

Consider a test made up of n items that aims to measure IM and is administered twice in two

equivalent groups. In Group 1 (control), the test is administered in neutral, standard conditions

at both Time 1 and Time 2. In Group 2 (experimental), the test is administered in neutral

conditions at Time 1 and under faking-motivating conditions at Time 2. The retest interval is

the same in both groups.

In both groups the responses to the n items at Time 1 are modeled as indicators of a latent trait

or common factor ™1, and the responses to the same items at Time 2 are modeled as indicators of

a common factor ™2 (see Jöreskog, 1979; Kenny & Campbell, 1989). In each group, therefore,

the general model consists of two measurement submodels linked by a structural submodel

that models the relations between ™1 and ™2.

The measurement submodels will be considered for three types of responses: (a) binary,

(b) graded (treated as ordered categorical variables), and (c) graded or more continuous (e.g.,

graphic scales or parcels) treated as continuous variables. We adopt B. O. Muthén’s (1984)

comprehensive framework based on underlying response variables, to which the interested

reader is referred for further details. In the first two cases, the measures in each measurement

submodel are underlying response variables that are assumed to be normally distributed. In

the third case they are directly the item scores. In the first two cases, the observed responses

are assumed to arise as a result of a step function governed by a single threshold £j (binary

case), and by c � 1 thresholds (graded case, where c is the number of response categories). In

particular, for individual i , belonging to group g (g D 1 or 2), responding to item j at time k

(k D 1 or 2) the relation in the binary case (a) is

x
.g/

ijk D 0 if x
�.g/

ijk < £j

x
.g/

ijk
D 1 if x

�.g/

ijk
� £j :

(1)

Now, for the first two cases the measurement submodel is

x
�.g/

ijk D œj ™ik C ©
.g/

ijk : (2)

And for the third case it is

x
.g/

ijk D �j C œj ™ik C ©
.g/

ijk : (3)

Submodels 2 and 3 are strongly invariant. In submodel 2 the loadings œs and the thresholds

£s are assumed to be invariant both over time (stationarity) and across groups (invariance).

In submodel 3 the invariant measurement parameters are the loadings and the intercept �s

(note in Equations 1–3 that these parameters are not indexed by time subscripts or by group

superscripts). As Tisak and Meredith (1990) argued, these invariance and stationarity restrictions

are almost necessary to make the model practical. Conceptually they arise from the invariance
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96 FERRANDO AND ANGUIANO-CARRASCO

property of the regression weights in the regression model and the assumption that the item-trait

regressions are an attribute of the items (see Jöreskog, 1979; Lord, 1980; Tisak & Meredith,

1990, for further discussions). Finally, we note that, for the reasons discussed by Little (1997)

and B. O. Muthén and Lehman (1985) it was not deemed necessary to further impose strict

invariance restrictions in the measurement submodels.

Under normality assumptions and with appropriate reparameterization, in the first case,

submodel 2 becomes the IRT bidimensional two-parameter normal-ogive model (2PNOM),

and in the second case, the bidimensional graded response model (GRM; see, e.g., McDonald,

1999; Takane & de Leeuw, 1987). Here we shall only use the factor analytic parameterization

given in Equations 1 to 3. However, from now on, we shall refer to these models as the 2PNOM

and GRM, respectively. Submodel 3 is indeed the well-known Spearman model, and, when

applied to item or test responses is usually known as the congeneric model (Jöreskog, 1971),

the name we use here.

We turn now to the structural submodel, which is what specifically contains the hypotheses

of this study. The structural submodel in Group 1 is

™
.1/
i2 D ”™i1 C Ÿ

.1/
i : (4)

Submodel 4 states that the IM trait at Time 2 is a linear additive function of the trait at

Time 1 with a random disturbance (Ÿ) that represents the aggregation of variables that might

have affected the trait during the retest interval (Heise, 1969; Kenny & Campbell, 1989). The

random structural disturbance (Ÿ) is assumed to be uncorrelated with ™1.

The structural submodel in Group 2 is

™
.2/

i2 D ”.™i1 C •i / C Ÿ
.2/
i : (5)

The parameter •i is the one that holds most interest. It models the amount of faking-

induced change or ™-shift for individual i . So, as discussed earlier, ™i1 measures the standing

of individual i in the IIDD variable of propensity to fake, and •i measures the amount of

faking-induced change. The main advantage of submodel 5 over previous approaches is that

faking-related change is directly modeled as a latent variable (see McArdle, 2009), thus avoiding

(in principle) the inherent problems of the raw change scores discussed previously.

In the next two sections we discuss how this model can be fitted at the group and at the

individual level. Overall, we propose that the model be treated as a random-regressors model

(McDonald, 1982) that is fitted in two stages. In the first stage (group level) the measurement

and structural parameters are estimated. In the second stage (individual level), provided that

the model–data fit is considered acceptable, the measurement and structural estimates are taken

as fixed and known values and used to obtain the individual estimates of interest.

STAGE 1: ANALYSES AT THE GROUP LEVEL

The standard structural submodel for a two-wave design is (e.g., Jöreskog, 1979; Kenny &

Campbell, 1989; L. K. Muthén & Muthén, 2007):

™i2 D ’ C “™i1 C Ÿi : (6)
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A SEM FOR ASSESSING FAKING-RELATED CHANGE 97

The approach we propose at group level is to fit the full structural equation model for the

2W2G with the strongly invariant measurement submodels described earlier and the standard

structural submodel in Equation 6. Then we obtain estimates of interest in our alternative formu-

lation of the structural submodel (Equations 4 and 5) by means of a simple reparameterization.

We start by fitting the following two-group structural submodels:

™
.1/

i2 D “.1/™i1 C Ÿ
.1/
i

™
.2/
i2 D ’ C “.2/™i1 C Ÿ

.2/
i :

(7)

In both groups we scale ™1 as a standard variable (zero mean and unit variance), so the

means and variances of interest in this section can be identified, estimated, and interpreted

relative to these fixed values. Now, a comparison of Equations 4 and 7 shows at once that

O” D O“.1/: (8)

Next, by taking expectations from Equations 5, 7, and 8, we obtain the mean ™-shift estimate

in the experimental group:

O�.•/ D
O’

O“.1/
(9)

which measures the overall amount of faking-related change for this group.

The estimated covariance between the initial IM levels and the amount of individual faking in

the experimental group is also obtained by using Equations 5, 7, and 8 and taking expectations.

O¢.™1; •/ D
O“.2/

O“.1/
� 1: (10)

Finally, by developing the variances of ™2 in Equations 4 and 5 and subtracting, we obtain:

O¢2.™
.2/
2 / � O¢2.™

.1/
2 /

O“.1/2
D O¢2.•/ C 2 O¢.™1; •/: (11)

where the last estimate on the right side of Equation 11 is obtained from Equation 10.

Therefore, Equation 11 allows the variance of • to be estimated. This variance is the model-

based counterpart of the raw-change-score-based variance used in previous studies to assess

whether faking is an IIDD variable. It therefore measures the relevancy of • as an IIDD. A low

estimate would mean that the role of IIDD is negligible because, under the same conditions, the

amount of change is virtually the same for all individuals. As mentioned earlier, the value of

the estimate (Equation 11) must be interpreted in relation to the fixed unit variance at Time 1.

Further measures of interest can be obtained from the basic estimates just derived. Thus, to

assess the relevancy of the amount of faking-related change at the group level, we can compute

Cohen’s (1988) d effect-size measure as

d D
O�.•/

O¢.•/
: (12)
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98 FERRANDO AND ANGUIANO-CARRASCO

In the same way, the estimated product-moment correlation between the initial IM levels

and the amount of individual faking can now be obtained by

O¡.™1; •/ D
O¢.™1; •/

O¢.•/
: (13)

One final general remark should be made regarding the assessment at this stage. The

literature on SEM in which the same variables are measured at two points in time consistently

recommends that the errors corresponding to the same indicators should be correlated (e.g.,

Jöreskog, 1979; Kenny & Campbell, 1989; Pitts, West, & Tein, 1996). In effect, it is reasonable

to assume that part of the measurement error in this case is not random, but systematic, reflecting

unique item content, memory and other retest effects, or both (Pitts et al., 1996). Furthermore,

failure to allow for correlated errors is expected to lead to a decrease in the overall fit of

the model as well as to biased parameter estimates (particularly those corresponding to the

structural submodel; see Pitts et al., 1996). The strategy we follow in our study is to compare

the fit of the models with and without correlated errors, study the changes in the structural

estimates of most interest, and decide which is the most appropriate model.

STAGE 2: ASSESSING THE IMPACT OF FAKING AT

THE INDIVIDUAL LEVEL

We assume that the structural equation model has been fitted and that model–data fit is

acceptable. If this is so, the parameter estimates will be taken as fixed and known values,

and used to obtain individual trait estimates in ™1 and ™2 (i.e., the estimated factor scores)

for the respondents in the experimental group. These factor scores, in turn, will be the basis

for the two steps proposed at this stage: assessing individual (person) fit, and obtaining and

interpreting the individual parameter estimates of IM and change. In principle, we shall consider

the maximum likelihood (ML) point estimates of the individual trait levels in ™1 and ™2. For

k D 1 or 2, we shall denote the ML estimates as O™k , and write them generally as

O™ik D ™ik C ¨ik (14)

where ™ik is the true trait level, and ¨ik is an error term independent from ™ik (see, e.g.,

Samejima, 1969). Asymptotically (as the number of items become large) the ML estimates

are unbiased (i.e., E.O™ik j™ik/ D ™ik) and normally distributed, and its variance is given by the

inverse of Fisher’s information matrix:

I.™1;™2;/ D

�
I11 I12

I21 I22

�
D �E

2
6664

@2lnL

@™2
1

@2lnL

@™1@™2

@2lnL

@™2@™1

@2lnL

@™2
2

3
7775 (15)

where ln L is the logarithm of the likelihood function. Because the model we propose is based

on an independent-cluster solution (i.e., each variable has only one nonzero loading on one of
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A SEM FOR ASSESSING FAKING-RELATED CHANGE 99

the two factors), the information matrix in our case is diagonal, and the nonnull elements I11

and I22 are the asymptotic variances of O™i1 and O™i2, respectively.

The particular form of the ML point estimates and the corresponding information matrix

depend on the particular response model that is fitted. In the 2PNOM and the GRM (see,

e.g., Samejima, 1969) the ML equations are nonlinear and the estimates must be obtained

iteratively. Furthermore, the information values are generally different at different trait levels.

In the congeneric model the ML estimates can be obtained in closed form: They are the well-

known Bartlett’s weighted least square factor scores (e.g., McDonald, 1982). Furthermore, the

information values do not depend on the trait levels (see, e.g., Ferrando, 2009).

As discussed earlier, before the individual estimates are interpreted, the fit of each individual

response pattern should be assessed in Step 1. The approach we propose is to assess the fit of

each response pattern at Time 1. If a response pattern is inconsistent with the model at Time

1, so the estimated initial trait level cannot be meaningfully interpreted, there is little sense in

continuing the analysis to estimate the change produced under faking-motivating conditions. In

agreement with the ML estimation, we propose to use an ML-based general class of measures

of fit: the likelihood-based person–fit indexes (see, e.g., Meijer & Sijtsma, 1995). The general

idea on which these indexes are based is that the likelihood function value of a particular item

response pattern given the response model will be large for patterns that are consistent with

the model and small for inconsistent patterns. Assuming that the parameters of the model are

fixed and known, the basic index is simply the logarithm of the likelihood function evaluated

at the maximizing value of ™ (i.e., the ML estimate). There are standardized versions of the

basic index for the 2PNOM (Levine & Rubin, 1979), the GRM (Drasgow, Levine, & Williams,

1985), and the congeneric model (Ferrando, 2006). These are the versions that we recommend

in the approach we propose.

We turn now to Step 2. For those individuals who were considered consistent at Time 1

according to the person–fit analysis, we propose to estimate the amount of ™-shift by using the

following statistic:

O•i D
O™i2

”
� O™i1 (16)

which is an ML estimate of •i in Equation 5. Under the assumptions previously discussed,

and given that O™i1 and O™i2 are unbiased, it follows that O• is an unbiased estimate of • or, in

other words, an unbiased estimate of the amount of individual ™-shift. The corresponding error

variance is estimated by

Var.O•i j•i / D
1

”2I22.O™i2/
C

1

I11.O™i1/
: (17)

Note that the covariance term is zero because the information matrix is diagonal. The

square root of Equation 16 is the standard error of the estimate (SE), and can be used for

setting confidence intervals around O• as well as for assessing the null hypothesis of zero ™-

shift. Hence, using the approximate normality property of the ML estimates, the .1 � ’/ � 100

confidence interval for the amount of individual change is

O•i ˙ z1�
’

2
s:e:.O•i /: (18)
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100 FERRANDO AND ANGUIANO-CARRASCO

The assessment approach in Equations 15 to 17 can be considered as a refined SEM-based

version of the idiographic test ratio that Webster and Bereiter (1963) proposed for raw change

scores. Now, provided that the individual amount of ™-shift is considered significant, it is of

interest to further obtain a scaled measure for assessing the magnitude of this change. The

simple measure we propose is

zd.O•i / D
O•iq

Var.O™1/

I (19)

where the marginal variance of O™1 can be obtained by developing the variance of the two

independent terms in Equation 13. The zd measure in Equation 18 is an index of relative

position with respect to the group, and assesses the magnitude of individual change in standard

deviation units with respect to the marginal distribution of the estimated trait levels at Time

1. Conceptually, it measures how the position of individuals on the Time 1 distribution would

have changed if, instead of responding as they did under neutral conditions, they had responded

as they did subsequently under faking-motivating conditions.

In the 2PNOM and the GRM, in which the ML estimates cannot be obtained in close form,

the estimates corresponding to extreme response patterns are not defined, and those derived

from some of the almost-extreme patterns can become very unstable, with unreasonably large

values and standard errors (e.g., Zimowski, Muraki, Mislevy, & Bock, 2003). This problem must

be taken into account in our case because, under faking-motivating conditions, many patterns

are expected to become extreme. If they do, the solution we propose is to use the Bayes modal

estimate (MAP), by assuming a prior bivariate normal distribution for ™1 and ™2, in which

the mean vector and the covariance matrix are those obtained when fitting the model at the

group level. Conceptually the MAP estimate can be considered equivalent to the ML estimate

discussed so far, but augmented with an additional “item” that contains the prior distributional

information just described (Wainer & Mislevy, 2000). Because of this information, the precision

of the MAP estimate typically exceeds that of the ML estimate by a positive term that depends

on the prior (Wainer & Mislevy, 2000). In our case, the MAP-corrected information elements

can be readily obtained as:

I11.MAP/ D I11 C 1

I22.MAP/ D I22 C
1

Var.™2/
:

(20)

The standard errors and confidence intervals can be computed according to Equations 16

and 17 using these MAP-corrected information elements.

EMPIRICAL STUDY

Method

Participants and procedure. A total of 512 undergraduates from the psychology and

social sciences faculties of a Spanish university took part in the study. The measure described

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
C
o
n
s
o
r
c
i
 
d
e
 
B
i
b
l
i
o
t
e
q
u
e
s
 
U
n
i
v
e
r
s
i
t
a
r
i
e
s
 
d
e
 
C
a
t
a
l
u
n
y
a
]
 
A
t
:
 
0
8
:
1
9
 
1
9
 
J
a
n
u
a
r
y
 
2
0
1
1

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



A SEM FOR ASSESSING FAKING-RELATED CHANGE 101

here was voluntarily administered in classroom groups of 25 to 60 students at two points in

time with a retest interval of 6 weeks. In all cases the same person administered the measure

in a paper-and-pencil version. The administration was anonymous, and the respondents had to

provide only three particulars: gender, age, and favorite color.

At Time 1 all the participants were asked to respond under the standard instructions provided

in the manuals of Eysenck’s questionnaires. Among other things, these instructions advise

giving an honest answer. At Time 2, each classroom group was divided in half, and the half

groups were assigned randomly to the two different conditions that define the design groups.

The participants assigned to Condition 1 (control group, n D 235) were retested using the

same standard instructions as at Time 1. Participants assigned to Condition 2 (experimental

group, n D 277) were given the instructions detailed in S. B. G. Eysenck, Eysenck, and Shaw

(1974). Respondents are asked to imagine themselves as job applicants applying for a job that

they really wanted. They should try to give a good impression when answering by putting what

they think the employer would like them to be regardless of the truthful answer. Overall, the

two-group part of the study used a quasi-experimental design (Shadish et al., 2002) in which

clusters defined by formal institutions (i.e., classroom groups) were half-split and randomly

assigned to the experimental conditions. Although the degree of comparability is never as high

as with purely random individual assignment, “quasi-comparability” can safely be assumed in

this case. In both groups, respondents are approximately the same age (M D 19:85 in Group 1

and 21.54 in Group 2) and have a similar sociocultural background. The proportion of genders

is about the same (77% female in Group 1 and 75% in Group 2). Purely individual random

assignment was not attempted because of practical and time constraints.

Measures. We used the 21-item Lie scale that is included in the Eysenck Personality

Questionnaires for Adults (H. J. Eysenck & Eysenck, 1975; S. B. G. Eysenck, Eysenck, &

Barrett, 1985). According to Paulhus (1991), the Lie scales in Eysenck’s questionnaires are

almost pure measures of IM. Furthermore, the Lie scale has been intensively used in research

and the evidence suggests that it is essentially unidimensional and has acceptable psychometric

properties (Ferrando, Chico, & Lorenzo, 1997; Furnham, 1986).

The items in the Lie scale are binary, so the measurement submodel we fitted was based

on the 2PNOM (first case, Equations 1 and 2). Preliminary analyses showed that, in the

experimental group, one of the items had zero variance under the faking-motivating condition.

So, to avoid problems when fitting the structural equation model this item was omitted from

the analyses from the beginning.

Results

Group-level analyses. The structural equation model with the 2PNOM-based measure-

ment submodels was fitted using weighted least squares with mean correction (WLSM) esti-

mation as implemented in the Mplus program version 5.1 (L. K. Muthén, & Muthén, 2007).

This procedure, based on a simplified weight matrix together with a mean-adjusted chi-square

statistic, seems to work well in the case of questionnaires of realistic length and not very large

sample sizes, which is the case here. As for the indexes of fit, as well as the adjusted chi-square

statistic, we considered the root mean squared error of approximation point estimate (Browne

& Cudeck, 1993) and the comparative fit index (CFI; Bentler & Bonett, 1980). As discussed

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
C
o
n
s
o
r
c
i
 
d
e
 
B
i
b
l
i
o
t
e
q
u
e
s
 
U
n
i
v
e
r
s
i
t
a
r
i
e
s
 
d
e
 
C
a
t
a
l
u
n
y
a
]
 
A
t
:
 
0
8
:
1
9
 
1
9
 
J
a
n
u
a
r
y
 
2
0
1
1

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



102 FERRANDO AND ANGUIANO-CARRASCO

TABLE 1

Goodness of Fit Results for the Group-Level Structural Equation Model

Model ¦2 df �¦2 �df RMSEA CFI �CFI

Independent errors 3,235.49 1,555 556.90 40 0.063 0.90 0.03
Correlated errors 2,664.85 1,515 0.050 0.93

Note. RMSEA D root mean squared error of approximation; CFI D comparative fit index.

previously, the model was fitted with and without retest correlated residuals. The additional

measures considered for assessing the differences of fit between the two corresponding nested

models were the Satorra–Bentler corrected chi-square difference test (Satorra, 2000) and the

�CFI using the reference value of .002 proposed by Meade, Johnson, and Braddy (2008). The

results are shown in Table 1.

Overall, the results in Table 1 suggest that the fit of the model without correlated residuals

is at the very limit of being acceptable, whereas the fit of the model with correlated retest

residuals can be considered satisfactory. Furthermore, according to the difference measures

discussed earlier, the fit appears to substantially improve when going to the less restricted

correlated-residuals model, so this is the model we discuss from this point on. However, it

should be pointed out that the structural estimates of most interest in this study were very

similar in both models. Finally, we believe that the acceptable fit is a noticeable result, as

models of the type considered here are usually intended to make a detailed scrutiny of small

sets of 5 to 10 items (B. O. Muthén & Lehman, 1985). However, here we assess a set of 40

binary variables measured simultaneously in two groups.

Table 2 shows the reparameterized structural estimates in the experimental group obtained

according to Equations 8 to 13. We first note that the amount of ™-shift at the mean group

level is in the expected direction and substantial, and the effect size is large. This result agrees

with and reinforces the evidence discussed earlier (in particular Viswesvaran & Ones, 1999)

but adds little really new to the existing knowledge. Second, if compared to the unit value

used to scale the trait variance under neutral conditions, the estimated variance of • is very

large. So, it appears that the interindividual variability in the amount of change elicited by the

faking-motivating conditions is very large. This result justifies the conceptualization of • as an

IIDD variable. Finally, the amount of change seems to be negatively related to the initial trait

level. This result is discussed in detail later.

Individual-level analyses. The parameter estimates obtained at the group level were taken

as fixed and known and for each respondent (i ) we obtained (a) the person–fit lz value at Time

1 (lzi ), (b) the trait estimates at Time 1 and at Time 2 (O™i1
O™i2), (c) the estimated amount of

TABLE 2

Parameter Estimates of the Structural Submodel

O�.•/ Cohen’s d O¢2.•/ ¢2.™1/ O¢.™1; •/

2.71 1.39 3.81 1 (fixed) �0.38
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theta change, according to Equation 15 (O•i ), and (d) the 90% confidence interval around O•i .

For the reasons discussed previously the trait estimates were MAP estimates, so the standard

error was obtained using Equation 19.

We first illustrate how the preceding estimates can be used for individual assessment by using

data from three participants. The point estimates for Respondent 1 were lz1 D 0:71, O™1;1 D 0:06,

and O•1 D 4:40. The 90% confidence interval around O•1 was (2.43, 6.36). These results suggest

that Participant 1 responded quite consistently at Time 1 (the lz value is positive and fairly

large), and that his or her level of IM at Time 1 was about average, which suggests that he or

she has a moderate tendency to describe himself or herself in favorable terms under neutral,

standard conditions. However, under faking-motivating conditions the ™-shift upward change

of this individual was very large. The amount of change is indeed statistically significant, as

the zero value is considerably below the lower limit of the confidence interval. The value of

the scaled measure of change zd in Equation 18 was 3.89. So, if this individual had responded

at Time 1 as he or she did under faking instructions, he or she would have been 3.89 SD above

the initial location.

The point estimates for Respondent 216 were lz216 D 0:47, O™216;1 D �1:49, and O•216 D 0:32.

The 90% confidence interval was (�1.14, 1.79). Like Respondent 1, the lz value suggests that

Respondent 216 responded consistently at Time 1. However, in this case the estimated level

at Time 1 is negative and quite low, which suggests that this respondent is not particularly

predisposed to describe himself or herself in favorable terms (quite the opposite, in fact). Fur-

thermore, the amount of estimated ™-shift is small, and cannot be considered to be statistically

significant because the confidence interval includes the zero value. Overall, the result suggests

that the respondent tends to appraise himself or herself critically and even negatively, and does

not change this tendency even when he or she has been explicitly instructed to describe himself

or herself in favorable terms.

Finally, the point estimates for Respondent 74 were lz74 D �2:26, O™74;1 D 0:75, and O•74 D

�0:41. If we attempt to interpret the change for this individual, the negative value of O•1 suggests

that under faking-motivating conditions he or she described himself or herself less favorably

than under neutral conditions. However, the large negative value of the person–fit statistic

suggests that this respondent responded inconsistently at Time 1. So, interpretations about either

his or her initial results and further changes are not warranted and should not be attempted.

We now move on to discuss the relations between the initial levels at Time 1 and the

amount of change under faking-motivating conditions. The covariance between the individual

estimates was �0.32, which is not far from the structural value obtained when the structural

equation model was fitted at the group level (see Table 2). The product-moment correlation

was r D �0:22. Before this result is interpreted, however, some discussion is needed.

If the preceding result had been obtained with raw scores (as in many previous studies),

the negative relation between the initial level and the amount of change might well have been

an artifact due to ceiling effects. Indeed, for those respondents who at Time 1 already scored

near the top of the scale, there is much less room for further increase at Time 2 than for

those respondents who at Time 1 attained a lower score. This effect is apparent in Figure 1a,

which plots the amount of raw change (obtained as the difference between the raw Lie score

at Time 2 minus the raw Lie score at Time 1) against the raw Lie score at Time 1. Figure 1a

also shows the line of maximum upward change for each initial score (in this case the line is
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(a)

(b)

FIGURE 1 (a) Amount of raw change against the raw Lie score at Time 1. (b) Relation between the trait

estimates at Time 1 and the • estimates.
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Y D 20 � X). Note how the scatter of points is “compressed” against the line. The product-

moment correlation is r D �0:51, which is fairly strong. However, at least part of this relation

is likely to be due to the ceiling effect. This is one of the limitations of defining faking in

terms of change raw scores.

In this study we do not work with raw scores but with trait estimates. As discussed earlier, the

“true” trait levels are unbounded, and so free from end (floor and ceiling) effects. In practice,

however, the trait estimates are essentially nonlinear transformations of the raw scores that

map these scores on the entire real axis (see, e.g., Ferrando, 2002). Thus, the transformation

“stretches” the raw scale and so minimizes the end effects, but this does not mean that they

are totally removed. Figure 1b plots the relation between the trait estimates at Time 1 and

the • estimates. In this case the line of maximum change cannot be defined because both

variables are theoretically unbounded. However, we also plotted a line based on the maximum

score estimate at Time 2. In this case, Figure 1b suggests that there is still some room for

further upward changes. Indeed, further research is needed on this important issue. However,

the results reported here suggest that there seems to be a moderate negative relation between

the initial trait levels and the amount of individual faking-related change.

DISCUSSION

This article aimed to make substantive, methodological, and empirical contributions to the

assessment of the impact of faking on personality measures and apply these contributions in

an empirical study. With respect to the existing literature, it can be considered mainly an

extension of the recent contributions made by Ferrando and Anguiano-Carrasco (2009). At

the substantive level, the main contribution of this study is the distinction between propensity

(initial IM levels) and ™-changes, both conceptualized as IIDDs variables. At the methodological

level, our study extends the simple MG design proposed by Ferrando and Anguiano-Carrasco

(2009) to the 2W2G design, and generalizes the binary model to the graded and continuous

case. The repeated-measures part of the model allows accurate individual parameter estimates

of IM and change to be obtained, and this part of the study appears to be new. At the empirical

level, finally, as far as we know, this is the first SEM study based on real data that uses a

2W2G design and that is based on the 2PNOM.

Overall, the results of the study suggest that the proposed procedures are feasible and that

their use provides meaningful results. To start with, at the mean-group level the results obtained

are in agreement with Viswesvaran and Ones’s (1999) conclusions, and suggest that the IM

measures are easy modifiable and very susceptible to significant change under faking-motivated

or instructed conditions. Of greater interest is the large estimated variance of • relative to the

unit fixed trait variance at Time 1. In principle, the large interindividual variability under faking-

motivating instructions supports the conceptualization of • as an IIDD variable, as proposed

by Furnham (1986), Lautenschlager (1986), McFarland and Ryan (2000, 2006), Mersman and

Shultz (1998), or Mueller-Hanson et al. (2006). The large variability also suggests that this

variable might be quite complex. Some of the proponents of change as an IIDD variable

(McFarland & Ryan, 2000, 2006; Mersman & Shultz, 1998; Mueller-Hanson et al., 2006)

suggested that this variable might jointly reflect a predisposition to deceive and the ability

to do so, and that this is the reason for its complexity. They also proposed that antecedent
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variables be used so that the two components could be separated. We believe that this is an

interesting line of research, and note that the model-based framework we propose is particularly

appropriate for it.

A third noteworthy result is that the amount of change seems to be negatively related to

the initial trait level, which agrees with previous reports by Quist, Arora, and Griffith (2007),

Mersman and Shultz (1998), and Wrensen and Biderman (2005). In previous raw-score-based

studies this result might be an artifact due to end effects. In our trait-based study the results

suggest that the negative relation is substantive or, at least, cannot be completely explained in

terms of end effects. So far no explanation has been provided for this phenomenon. However,

the result suggests that those individuals who tend to describe themselves in excessively positive

terms even in neutral situations are only slightly affected when they are instructed to exaggerate

their positive qualities. In other words, imposing the condition of falsehood has a greater effect

on honest individuals.

In our opinion, the methodology we propose is particularly useful for individual assessment.

It allows inconsistent respondents to be flagged at Time 1 and, in particular, the amount of

individual change to be accurately assessed. This assessment can be useful for practitioners in

certain situations, for example, for prison permission evaluators who could compare test scores

of prisoners during their imprisonment (when they are not motivated to fake) and just before

the permission (very motivated to fake). A second situation could be in long job selection

processes, in which the candidates would be much more liable to fake in the final phases after

weeks of trials than in the initial phases when hundreds of candidates are interviewed.

The study also has some clear limitations. The research is in its initial stages and can be

improved in many areas. In further studies, for example, the design could be strengthened by

using a pure individual random assignment (if practically feasible). Also, we used instructed

faking, but it would be very interesting to evaluate real selection scenarios or groups trained

to deceive. Although we only considered a single measure with a specific item format, we

propose a more general procedure that would be better assessed with different measures

and item formats. Even more important, the results reported here are only a starting point.

The large estimated interindividual variability in change requires further research into the

conceptualization, antecedents, and correlates of this (possibly complex) variable. Also, the

results concerning the relations between change and the initial IM levels are far from being

conclusive and clearly require replication, if possible, with higher ceiling measures.
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Running head: Social desirability control and faking. 

 

Controlling social desirability may attenuate faking effects: a study with aggression 

measures. 

 

Controlar la deseabilidad social puede atenuar los efectos del falseamiento: un Estudio 

con medidas de agresividad.  
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Abstract 

 
Background: Several studies have been conducted to better understand what happens 

with personality scores when faking occurs, but very few use socially undesirable trait 

measures such as aggression. The aim of the present research is twofold. On the one 

hand, we aim to apply the procedure by Ferrando, Lorenzo-Seva and Chico (2009) to 

aggression scales and determine whether it can correct for faking effects. On the other 

hand we aim to test the impact that individual differences can have on change scores 

due to faking.  

Method: Participants were 371 undergraduate students. Of these, 215 answered the 

questionnaires twice, under neutral conditions and under faking-motivating conditions. 

The remaining 156 were the control group who answered the questionnaires twice, both 

times under neutral conditions.  

Results and conclusions: The results showed that the procedure does correct for faking 

effects and that individual differences have an important impact on the change scores 

due to faking, except in the most undesirable Physical aggression measure, which was 

hardly  affected.    

 

Keywords: Physical aggression, Verbal aggression, Indirect Aggression, Social 

desirability, Faking.  
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Resumen 

 

Antecedentes: Varios estudios han intentado entender qué sucede con las puntuaciones 

de las medidas de personalidad cuando se produce falseamiento, pero pocos han 

utilizado medidas socialmente indeseables como la agresividad. El presente estudio 

tiene dos objetivos principales. Por un lado, se quiere aplicar el método de Ferrando, 

Lorenzo-Seva y Chico (2009) a las escalas de agresividad para determinar si el método 

puede corregir los efectos del falseamiento. Por otro, se quiere comprobar el impacto 

que tienen las diferencias individuales en las puntuaciones de cambio debido a 

falseamiento.  

Método: 371 estudiantes universitarios participaron en el estudio. De ellos, 215 

respondieron el cuestionario dos veces, bajo condiciones neutras y bajo condición de 

falseamiento. Los demás 156 participantes formaron el grupo control contestando dos 

veces el cuestionario, ambas bajo condiciones neutras.  

Resultados y conclusiones: Los resultados muestran que el método corrige los efectos 

del falseamiento y que las diferencias individuales tienen un papel importante en las 

puntuaciones de cambio debido a falseamiento, con la excepción de la medida de 

agresividad más indeseable, la agresividad física, que casi no se ve afectada.            

 

Palabras Clave: Agresividad Física, Agresividad Verbal, Agresividad Indirecta, 

Deseabilidad Social, Falseamiento 
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Although personality questionnaires are widely used, they are far from being a perfect 

measure of the trait/s they intend to measure. In addition to the problem of estimating 

the true trait level, another important problem is that some subjects might intentionally 

distort their answers in order to give a better or worse image, especially when they are 

under pressure and trying to create a positive or negative impression which they believe 

will increase their chance of achieving certain goals (e.g., Furnham, 1986, Griffith & 

Peterson, 2008, McFarland & Ryan, 2000).This behaviour is known as faking. 

Social Desirability Scales (SDS) were developed to capture a response style used by 

respondents that is intended to make them appear more favourable than they really are 

(Paulhus, 1991). Most SDS measure this tendency by using items that are difficult to 

endorse in a normative sample (Burns & Christiansen, 2006). Thus, SDS measure the 

respondent’s tendency respond to the socially desirable content of the item instead of its 

trait content (Kuncel, Borneman, & Kiger, 2012). For this reason, SDS are often used as 

indicators of faking.  

As faking-related measures, some authors (e.g. Furnham, 1986, Eysenck & Eysenck, 

1976) have interpreted Social Desirability (SD) scores in two ways. When administered 

under faking-motivating conditions these scores are thought to behave as detection 

measures because they are highly sensitive to faking. When administered under neutral 

conditions, however, they are thought to measure a substantive personality variable that 

has a certain degree of consistency across time and situations (e.g. Furnham, 1986, 

McFarland & Ryan, 2000).   

In many selection and assessment settings, various strategies are used that combine SDS 

in conjunction with a personality test in order to obtain a more accurate trait estimate 

under faking-motivating conditions. The earliest technique uses SDS to eliminate 
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candidates with scores over a certain cut-off point. The two main concerns when using 

this technique are that, although extreme respondents are removed, the participants who 

are not cannot be said to be free of SD. Furthermore, SD may be related to such traits of 

interest as conscientiousness or responsibility and, therefore, deleting the candidates 

with high SD scores usually involves deleting the candidates who have extreme scores 

on these traits (McCrae & Costa, 1983; Smith & Ellingson, 2002). 

Another commonly used method is partialing or correcting questionnaire scores using 

SDS. In fact, SDS were originally used to remove the effects of faking by regressing the 

SD scores onto trait scales and computing a residual score (Meehl & Hataway, 1946). 

Using correction techniques under neutral and selection conditions, Christiansen, 

Goffin, Johnston, & Rothstein (1994) found that 70% of the sample was affected by 

corrections based on SDS, and the rank order changed for 85% of candidates. Thus, 

decisions based on corrected or uncorrected scores would be markedly discrepant. 

Nevertheless, various studies have shown that correcting or partialing SD decreases 

validity: i.e., the partialling of variance associated with SDS may remove meaningful 

variance from the relevant trait and may decrease the validity of the measures (Li & 

Bagger, 2006; McCrae & Costa, 1983; Ones, Viswesvaran, & Reiss, 1996; Soubelet & 

Salthouse, 2011). Furthermore, partialing or correcting also assumes that all items are 

parallel measures of the trait and this is almost never true (Leite & Cooper, 2010).  

Recently Ferrando, Lorenzo-Seva and Chico (2009) proposed a general factor-analytic 

procedure for assessing response bias in questionnaire measures which may be useful in 

developing a third approach that overrides the limitations of the previous approaches. 

The procedure has two main steps. The first step identifies a factor related to SD. To 

this end a set of items related to SD are selected. These items are known as markers. 
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The inter-marker correlation matrix obtained is factor analyzed and the corresponding 

loading values of each marker on the SD factor are estimated. These loading values are 

then used to compute the loading values of the content items on the SD factor using an 

instrumental-variables approach (Hägglund, 1982), and the variance explained by the 

SD factor is removed from the inter-item correlation matrix. In the second step, the 

residual inter-item correlation matrix is factor analyzed to identify the content factor or 

factors of interest which are orthogonal to the SD factor. 

The application of this procedure at the item calibration level provides two loading 

estimates for each item: a loading on the content factor that the test wants to measure, 

and a loading on an orthogonal factor identified as SD. Thus, SD-free content scores are 

obtained and there is no need to  a) assume that items are parallel measurements (which 

they never are); b) include SDS in the content scales of interest, which considerably 

increases the questionnaire’s length; or c) have a non-faked measure for purposes of 

comparison, which is practically impossible.  

Because scores on both the SD marker items and the content items with high loadings 

on SD are expected to be more prone to change under faking instructions (Furnham, 

1986, Eysenck & Eysenck, 1976), our hypothesis is that under these conditions the SD 

correction on the content scores will be stronger than under neutral conditions. This is 

expected to remove (ideally), or at least attenuate, the effects of faking on the content 

scores.  

When faking occurs, it is important to know the extent to which individual differences 

affect the magnitude of the change in the scores due to similar faking conditions. However, 

recent reviews (Burns & Christiansen, 2006; Mesmer-Magnus & Viswesvaran, 2006) 

show that there is very little literature on this issue. What is of most interest is to 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



6 

 

investigate whether the magnitude and the direction of the change is the same for all 

subjects or whether the change is specific to every single subject. If all subjects change in 

exactly the same way, individual differences have no effect on the amount of change, the 

rank order is not affected by the faking instructions and, therefore, controlling the amount 

of change would make no difference in selection. On the other hand, if individual 

differences impact the amount of faking-related change, those subjects who modify their 

scores in the most appropriate direction will have an unfair advantage over the honest 

subjects. Ferrando and Anguiano-Carrasco (2011) assessed this issue and found that 

individual differences have an important impact on the Psychoticism and Neuroticism 

scales of the Eysenck Personality Questionnaire.  

Unlike previous research, the present research uses measures of such highly undesirable 

behaviours as aggression. Faking is expected to have greater effects on these measures 

as individuals want to give a good impression. As for the impact of SD, the research 

generally shows a moderate-to-high relationship between SD and aggression measures. 

Biaggio (1980) and Selby (1984) reported that most of the correlations between the 

Buss-Durkee Hostility Inventory scales and the Marlowe-Crowne Social Desirability 

scale were in the range r = -.3 to -.5. SD has also been related to measures of violent 

behaviours and partner abuse (Bell & Naugle, 2007; Devon, Collie & Walkley, 2004) 

and those aspects of NEO-PI-R scales most related to aggressive behaviour such as 

impulsivity and angry hostility (Holden & Passey, 2010). Recently Vigil-Colet, Ruiz-

Pàmies, Anguiano-Carrasco and Lorenzo-Seva (2012) used the same method as the one 

used in the present research in a study based on neutral conditions. Results showed (a) 

that the items on the aggression questionnaires have moderate-to-high loadings on the 

SD factor, and (b) that when corrected for this effect, the scores on the aggression scales 
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tended to increase considerably. Conceptually these results suggest that (a) the chosen 

measures are clearly impacted by SD and (b) the method corrects in the expected 

direction. Consequently, they are the basis for the present research, which can 

essentially be considered as an extension of the study by Vigil-Colet et al. (2012) in 

which the scores are obtained under both neutral and faking-inducing conditions. 

The two aggression measures used in Vigil et al. (2012) were: (a) Buss and Perry 

Aggression Questionnaire (BPAQ; Buss & Perry, 1992) which has proved to be useful 

in assessing various levels and types of direct aggression (e.g. Morales-Vives & Vigil-

Colet, 2010), and (b) the Indirect Aggression Scale (IAS; Forrest, Eatough & Shevlin, 

2005). The BPAQ is intended to measure four aggression scales: Physical aggression, 

Verbal aggression, Anger and Hostility. However, the factorial structure of the BPAQ 

remains controversial, generally due to the scales intended to measure anger and 

hostility. As for the IAS, it was included because indirect aggression (see Björkqvist, 

Osterman & Kaukiainen, 1992), which has been shown to be the most usual type of 

aggression in adults, is not considered in the BPAQ. 

Overall, the present research used the Physical, Verbal (BPAQ) and Indirect (IAS) 

aggression scales. The Anger and Hostility scales of the BPAQ were avoided for two 

main reasons. On the one hand, the procedure for “cleaning” the content scores of SD 

uses the residual correlation matrix, so using dimensions which often present unstable 

solutions would only produce confounding and unsettled results. On the other hand, 

Anger and Hostility are defined as feelings and cognitions that are strongly related to 

aggression but they cannot be considered to be aggressive behaviour.   

To assess our main hypothesis we proposed a repeated measures design with two 

factors: condition (neutral vs faking) and correction (with or without the proposed SD 
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correction). Our hypothesis is that if the proposed correction reduces faking effects, then 

we will find an interaction between condition and correction in the sense that the 

content scores are less affected by faking under the correction condition. To assess the 

second important issue in the present research, – the impact of individual differences on 

change scores due to faking, – we used the same procedure and statistics as the ones 

described by Ferrando and Anguiano-Carrasco (2011).  

 

Method 

Participants 

Participants were 371 undergraduate students from different faculties of the Rovira i 

Virgili University (Spain). They were randomly assigned in class groups to 

experimental or control groups. The control group was made up of 156 students and the 

experimental group of 215 students. The groups were comparable: 85% were women 

and the mean age was 21 years old in both. The questionnaires were administered in 

paper and pencil version by the same person in all cases, and completed voluntarily in 

classroom groups of 25 to 60 students. The administration was anonymous, and the 

respondents had to provide only three particulars which were used for matching: gender, 

date of birth and favourite colour.  

Procedure 

All participants filled in the questionnaires twice. The participants in the control group 

were asked to respond twice under the standard instructions provided in questionnaires. 

Among other things, the instructions advise participants to give honest answers. The 

participants assigned to the experimental group were divided into two subgroups, one of 
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which was first given the faking-motivating instructions and then, on the retest, asked to 

respond honestly. The other half was first instructed to answer honestly and then, on the 

retest, given the faking-motivating instructions. The faking-motivating instructions were 

those listed in Eysenck, Eysenck and Shaw (1974). Respondents are asked to imagine 

that they are applying for a job that they really want. They should try to give a good 

impression by answering what they think the employer would like to hear. The re-test 

interval was six weeks in all cases. 

 

 

 

 

Figure 1. Experimental design: groups and instructions given. 

 

Instruments 

The study used the Physical and Verbal aggression scales (7 and 4 items respectively)  

of the Spanish short version of the BPAQ (Vigil-Colet, Lorenzo-Seva, Codorniu-Raga 

& Morales, 2005) as well as the Indirect Aggression Scale (IAS), in the Spanish short 

version (10 items) by Anguiano-Carrasco & Vigil-Colet (2011). Overall, given that the 
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procedures in Ferrando et al. (2009) provide content and SD scores for each measure, 

the analyses that follow are based on five sets of individual scores: Physical aggression, 

Verbal aggression, Indirect aggression, BPAQ SD and IAS SD. 

Data Analysis 

Only the experimental group was used to assess the first issue. To assess the second 

issue we used a structural equation model (SEM) in which the amount of individual 

change is estimated on the basis of a bidimensional invariant model (Ferrando & 

Anguiano-Carrasco, 2011). Both control and experimental groups were used in the second 

assessment.  

To assess the first issue, we obtained the effects of the SD corrections under neutral and 

faking conditions, the content and the SD factor scores using the following procedure. 

First, we used separate factor analyses and checked that the loading estimates obtained 

under the neutral and faking conditions were essentially invariant (they were). Second, 

common estimates were obtained by averaging the loadings obtained in both conditions. 

Third, Bartlett factor scores (see e.g. Ferrando 2007) were obtained based on these 

common estimates. In the “corrected” conditions, the factor-score estimates were based 

on the bidimensional (content and SD) solution of Ferrando et al.. In the non-corrected 

conditions they were based on the undimensional solution. The scores were 

standardized in the complete dataset, so that results were comparable when the dataset 

was split into the different conditions.  

Results 

Table 1 shows the mean scores on the T scale for the four conditions for each of the 

three scales used in the study and for SD. The table shows that all the scales corrected 
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by the procedure have higher means than the uncorrected ones, as expected given that 

higher scores imply higher levels of aggression. The neutral scores are also higher than 

the faked ones for each content scale. The SD scores were expected to be sensitive to 

faking, and higher in the faking condition. We found that the scores for the two SD 

measures (SD computed on BPAQ and IAS) were significantly greater (t = 14.53, p = 

0.01; t = 13.27, p = 0.01; respectively) with effect sizes of d = 1.17 and d=1.06. 

According to Cohen’s criteria (1969, p. 23), these may be considered to be large.  

Table 1. Mean T scores for each scale on each condition. 

 Non-Corrected Corrected 

 Neutral Faked Neutral Faked 

Physical 
aggression 

44.54 

(5.52) 

41.56 

(3.47) 

52.43  

(5.35) 

51.79 

(3.40) 

Verbal 
aggression 

48.38 

(8.72) 

39.88 

(8.56) 

49.32  

(8.64) 

42.54 

(8.43) 

Indirect 
aggression 

47.47 

(9.96) 

40.60 

(6.56) 

57.62  

(9.07) 

52.07 

(5.91) 

SD on BPAQ   
66.23 

(6.04) 

75.43 

(5.62) 

SD on IAS   
67.62 

(7.57) 

76.10 

(5.46) 

Note. In Brackets Standard deviation. 
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Table 2 shows the results of the two by two (corrected vs. uncorrected, neutral vs. 

faked) factor repeated measures analysis of variance for each scale. Both factors and 

their interaction showed significant effects on all scales, so the score changes related to 

faking depended upon the presence or absence of SD correction. The partial Eta squared 

statistic, is also shown. Figure 2, shows the interaction effects on each scale. As can be 

seen, the differences between the scores under faking and neutral conditions are always 

smaller for corrected scores, and are even non-significant in the case of physical 

aggression (t = -1.56, p = 0.119). For verbal and indirect aggression, on the other hand, 

there is a reduction in faking effects but the difference between both conditions is still 

significant (t = 7.76, p = 0.01; t = 6.90, p = 0.01, respectively). 

 

Table 2. Univariate contrast. F statistic, its significance level and partial Eta Squared for 

principal factors and their interaction for each scale. 

  F P  

Physical 
aggression 

Answer Condition 31.57 0.00 0.06 

Correction Condition 5452.54 0.00 0.80 

Interaction C ˟ C 125.63 0.00 0.45 

Verbal 
Aggression 

Answer Condition 112.02 0.00 0.32 

Correction Condition 580.27 0.00 0.88 

Interaction C ˟ C 187.88 0.00 0.47 

Indirect 
Aggression 

Answer Condition 191.40 0.00 0.25 

Correction Condition 245.96 0.00 0.94 

Interaction C ˟ C 80.65 0.00 0.32 

Note. F = F statistic; P = F’s probability;  =  partial squared eta. 
 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



13 

 

 

Figure 2.  Interaction effects on the aggression scales. 

 

Table 3 shows the correlations between the increments in SD and in the aggression 

scale scores when subtracting the T scores under faking conditions from the T scores 

under neutral conditions. All the correlations except those with the Indirect Aggression 

Scale were significant, showing that in direct aggression measures the change in SD 

items is related to the change in content measures. 
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Table 3. Correlations between SD score increment and the increments on each 

aggression scale. 

 SD 

Physical aggression 0.36** 

Verbal aggression 0.33** 

Indirect aggression -0.11 

Note. ** significance level 0.01. 

 

In order to test the hypothesis that individual differences play an important role in scale 

change scores due to faking, the three scales were compared by fitting them on the 

bidimensional invariant and non-invariant models. The invariant model indicates that 

the factor under neutral conditions has exactly the same structure, factor loadings and 

thresholds as under faking-inducing conditions so the scores obtained under neutral and 

faking conditions can be compared. Table 4 shows that the fit of the invariant model 

was acceptable for all the scales and not substantially worse than the fit of the less 

restrictive non-invariant model. We therefore consider the invariant model to be 

acceptable.  
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Table 4. Goodness of fit statistics for invariant and non-invariant models of P.A., V.A. 

and I.A. 

 
χ2 Df CFI RMSEA 

Non-invariant Invariant Non-invariant Invariant Non-invariant Invariant Non-invariant Invariant 

P.A. 

control 
64.48 99.80 47 57 0.96 0.92 0.04 0.06 

P.A. 

faked 
71.81 85.89 47 57 0.93 0.92 0.05 0.05 

V.A. 

control 
9.71 19.83 5 10 0.97 0.95 0.07 0.07 

V.A. 

faked 
6.41 12.93 5 10 0.99 0.98 0.03 0.03 

I.A. 

control 
151.74 196.11 125 142 0.96 0.93 0.03 0.05 

I.A.  

faked 
174.30 237.27 125 142 0.95 0.92 0.04 0.05 

Note. P.A.= Physical aggression, V.A. =Verbal aggression and I.A. = Indirect aggression. 

 

We next estimated the amount of relative variance to assess the impact of individual 

differences (measured by Cohen’s d) on the amount of change caused by faking-

inducing instructions for each scale. Those results showed that the most impacted 

measure was Indirect aggression (d = 2.95), followed by Verbal aggression (d = 2.24) 

and then Physical aggression (d = 0.65).  

 

Discussion 

The aim of the study was twofold. First, it aimed to confirm the hypothesis that the 

procedure proposed by Ferrando, et al. (2009) reduces the faking effect, and that the SD 
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factor obtained is highly affected by faking-induced change and may be useful for 

correcting the scores on the scales that change the most under faking inducing 

instruction. Second, we assessed the impact that individual differences have on the 

change scores due to faking on the aggression measures. We were particularly interested 

in determining whether the scales that are most impacted by individual differences are 

also the ones in which increments in SD do not correlate with the increments in the 

scale scores. 

The results suggests that, although far from being perfect, the procedure is useful for 

‘cleaning’ the scores and attenuating the effects of faking-inducing instructions because 

it has a differential effect on the increments caused by faking on the aggression 

measures. Cohen’s d indicates that the SD is very sensitive to faking-inducing 

instructions and it has a big effect on both questionnaires. The correlations show that in 

direct aggression measures the amount of change due to faking is related to the 

increments in the SD scores that the procedure provides.  

The results also seem to indicate that SD factor increments are clearly related to 

increments due to faking-inducing instructions on the aggression scales with the 

exception of Indirect aggression. This result could be explained by the fact that Indirect 

aggression is the most acceptable, socialized type of aggression, so when subjects fake 

they do not consistently change their scores on Indirect aggression in the same direction 

or magnitude. This conjecture is supported by the result that individual differences have 

the biggest impact on this scale.  

Individual differences explain quite a large amount of the total variance in verbal and 

indirect aggression, but not so much of the variance in physical aggression. However, 

although it is clear that individual differences have less impact on physical aggression, 
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according to Cohen’s criterion their effect would still be medium. We should point out 

here that the physical aggression scale showed the smallest overall variance. In our 

opinion the fact that the overall variance is small is one reason why the relative 

importance of the individual differences variance appears to have a medium effect size 

although the direct measure is not very big. Therefore, we consider here that individual 

differences have a very small, almost negligible, impact. 

Physical aggression is considered to be the predominant type of aggression in children 

but it progressively decreases during the socialization process. Verbal and Indirect 

aggression become more important and peak during adolescence and adulthood 

(Vaillancourt, 2005; Tremblay & Nagin, 2005). It is, therefore, reasonable to suggest 

that physical aggression is the most socially undesirable behaviour of all the aggression 

types assessed in the present research. Taking into account everything explained above, 

we conjecture that the impact of individual differences on highly undesirable behaviours 

is negligible in terms of rank order: that is, all the subjects increase or decrease their 

scores by the about same magnitude and in the same direction. Therefore, rank order in 

a possible personnel selection, or any situation in which the extreme scoring subjects 

are to be selected, would not be affected by faking on these types of measure. As can be 

seen, physical aggression is almost not impacted by individual differences in faking 

change scores but verbal and indirect aggression, which are more acceptable aggression 

behaviours, are. 

Consequently, it would be of interest to measure how different personality traits are 

affected by individual differences in faking. If the results obtained here are 

generalizable to other behaviours considered to be extremely undesirable, the decisions 
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based upon individuals’ scores may be correct even though they may be affected by 

faking.  

No study is free of limitations and the present one is no exception. On the one hand, our 

participants were university students instructed to fake, not real job applicants or 

patients. It would be desirable to compare the results obtained here with results from 

samples of real job applicants or patients. On the other hand, in order to consolidate the 

procedure and generalize its use it would be of interest to replicate the results of this 

research on such trait scales as Conscientiousness or Integrity, which have proved to be 

closely related to SD (McFarland & Ryan, 2000; Muller-Hanson, Heggestad, & 

Thornton, 2006; Griffith, Malm, English, Yoshita, & Gujar, 2006).  

In conclusion, the factor analytic procedure proposed by Ferrando et al. appears to be an 

important tool for controlling the effect that faking has on personality scale scores. The 

procedure only needs the four selected markers to be added to the scale of interest and 

to be administered once. The test, then, is not excessively longer and there is no need 

for initial scores to be neutral, which is by no means easy to achieve in such contexts as 

clinical assessments or personnel selection procedures. 
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4. Discussion 
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4. Discussion 

To achieve our first goal, we adapted the Indirect Aggression Scale by 

Forrest, Eatough, & Shevlin (2005). This scale was originally developed 

to measure three facets of indirect aggression in the general life of 

adults, not in work-related situations. These factors were social 

exclusion, guilt induction and malicious humor. This instrument has 

two main properties that made it our choice for adaptation. First, it 

measures only indirect aggression; the items are not a mix of direct 

and indirect aggression, as in other questionnaires. Second, it has two 

forms: one for aggressors and one for targets. The items are 

essentially the same but change only the focus of the aggressive 

behavior: you in the case of the target form (IAS-t) and others in the 

case of the aggressor form (IAS-a). For the purposes of the present 

study, only the aggressor form was required, but we thought it was of 

interest for applied psychologist to have both forms available. The 

Kaiser-Mayer-Olkin index showed that the amount of inter-item 

consistency was appropriate for carrying out factor analysis: it was 

0.91 for IAS-a and 0.93 for IAS-t. In our case both parallel analyses and 

the scree test agreed that one dimension was underlying each form. 
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All items showed appropriate discriminating power, with standardized 

factor loadings, greater than 0.40, and item-total correlations between 

0.30 and 0.60. Thus, no item needed to be deleted and the adapted 

forms were finally made up of 25 items each. Taking into account the 

good psychometric properties shown by the items we decided that a 

shorter scale could be developed for each version. We chose the ten 

items with the highest factor loadings on each scale to create the 

short versions of the questionnaires.  

Finally we examined the properties of the full- and short-version 

scales. No significant sex differences were found for any of the scales 

in either the full or the short versions. Reliabilities were also estimated 

using Cronbach’s alpha statistic. For all scales, reliabilities were high 

decrease the reliability of the scales, so they can be used without any 

loss in reliability. The IAS-a scale also showed good convergent and 

criterion validity as indicated by the product moment correlations 

between the scales and other aggression scales (BPAQ) and with 

dysfunctional impulsivity (DII). On the other hand, IAS-t had no 

correlation with other aggression scales or with impulsivity, as 
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expected, with the exception of the hostility scale. Taking all this into 

account, we can conclude that the Spanish full and short versions of 

IAS are one-dimensional scales that present good reliabilities and 

validities.  

With the exception of the factor structure, our results are in the same 

direction as the ones obtained by the original authors. Although the 

original version by Forrest et al.  found a three-dimensional structure 

for each scale, it had some methodological limitations that may raise 

doubts about the results. First, the number of factors was determined 

using the Kaiser rule (1970), which tends to overestimate. Second, the 

Pearson correlation matrix was used to extract the factor loadings, 

when the polychoric correlation matrix is possibly more appropriate in 

this case (because of the relatively high item discriminations). Third, 

an orthogonal rotation procedure was used, but it is hard to assume 

that different forms of indirect aggression are independent. Warren, 

Richardson and McQuillin (2011) examined the nature of indirect 

aggression using different indirect aggression questionnaires that 

measured different facets of the trait. They found that the 

questionnaires overlap and deduced that they probably measure the 
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same basic construct. Their findings support the factor structure 

shown in our study and the one-dimensionality of indirect aggression.           

Our second goal was to develop new psychometric procedures that 

allow the researcher to estimate the amount of variance in change 

scores that is accounted for by faking. On the basis of the theta-shift 

model (Zickar & Drasgow, 1996; Zickar & Robie, 1999), we assumed 

that under faking motivating conditions subjects temporary change 

their true trait level. This approach overcomes some of the limitations 

that are present when working with raw change scores, such as end 

effects or measurement error, by working at the theta level. We 

assessed the model at group and individual level.  

At the group level the amount of change due to faking-inducing 

instructions provides the researcher with information about how 

individual differences impact on change scores and shed some light on 

faking behavior. When we used an Impression Management (IM) 

scale, which has proven to be very sensitive to faking, results at the 

group level indicate that participants who have already put themselves 

in a favorable light under neutral answering instructions tend to 

change their scores very little when asked to fake good. On the other 
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hand, participants who showed initial low IM scores under neural 

answering conditions tended to change their scores considerably 

when asked to fake. 

At the individual level, the inconsistency of the individual should first 

be assessed so those participants who are not consistent can be 

deleted. Subsequently, the researcher can estimate the amount of 

variance due to the faking-inducing instructions in change scores for 

each individual. The statistic obtained should give some idea of the 

effective faking that the individual has applied so that decisions about 

the trustability of each participant’s scores can be taken. In summary, 

we have provided the researcher with a detection tool that can be 

useful in some applied areas (for example, when evaluating an inmate 

for prison leave). But it is also true that we do not have a cut-off value, 

so there is no standard point from which the researcher or the applied 

psychologist can affirm that the respondent has faked. However, the 

statistic gives some extra information about the respondent’s behavior 

during the assessment process, and he/she can take their own 

decision about how much faking he/she is willing to take.   
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Finally we shall discuss our last goal. First we focus on the effects that 

faking has on highly undesirable personality traits, as is the case for 

aggression. We used the correction method by Ferrando, Lorenzo-

Seva and Chico (2009) to examine how raw scores change when 

corrected for faking effects and how individual differences affect the 

change scores due to faking. We also take the opportunity to examine 

if the correction method indeed corrects in the expected direction, 

and to check that correcting for social desirability will in fact correct 

for faking. We found that aggression scales, as measures of an 

undesirable trait, are corrected to a considerable extent by the 

method, which supports the results obtained by Vigil-Colet et al. 

(2012). We also have evidence to suggest that the correction effects 

are in the expected direction. Thus, although we cannot say that the 

faking effects are totally removed from the trait scales scores, they are 

mitigated. We also examined the role that individual differences have 

on the change scores due to faking-inducing instructions. Previous 

research using different personality scales showed that individual 

differences had quite an important role in the change scores (Ferrando 

& Anguiano-Carrasco, 2011b; Ferrando & Anguiano-Carrasco, 2011c), 

meaning that each individual has his/her own idea about what socially 
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accepted behavior is or the extent to which it is “allowed” to fake, and 

they modify their scores accordingly. This is also the case for indirect 

and verbal aggression, but not for physical aggression. Physical 

aggression is the most undesirable personality trait of the ones 

measured so far, and in our society, it is clearly reprehensible 

behavior, usually condemned by others and even prosecuted. In 

contrast, indirect aggression is the most accepted kind of aggression. It 

has been socialized, and although it is not encouraged, it is not 

considered to be totally reprehensible. Gossiping, for example, can be 

considered as a perfectly normal passtime as can be seen in the 

television schedule every day. Verbal aggression is also considered to 

be quite an acceptable kind of aggression, and is socially permitted (at 

least in our culture). Raising your voice when arguing, for example, is 

normal behavior (in Spain) and not perceived as an act of aggression 

(at least not by everybody). Once again television provides examples 

of this behavior in everyday gatherings. No matter what topic is being 

debated, verbal aggression is often triggered and is not considered as 

a behavior that should be avoided. In some cases it is even 

encouraged by moderators and audience.  Thus, indirect aggression 

and verbal aggression is deeply impacted by individual differences, as 
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shown by Cohen’s d statistic in the third paper presented in this study. 

However, physical aggression, a behavior widely recognized as 

undesirable and reprehensible, is not.      

 

The field of response distortion of personality traits is still widely 

unknown and faking is one of the important types of response 

distortion on which researchers have focused. Although there is a long 

tradition of studying faking, very little is known and numerous 

questions remain unsolved. The present study aims to shed light on 

the field but its contribution is admittedly limited. On the one hand, 

we have developed a method that allows the researcher to explore 

change scores under faking-motivating conditions at the trait level, 

overcoming some of the problems that arise when working with raw 

scores, although the conditions needed for this method to be 

implemented are hard to achieve. It is certainly very difficult for 

researchers to get neutral scores on a test, even if no specific 

instructions are given or the situation does not encourage 

respondents to fake. People tend to give a better image of themselves 

when answering a questionnaire, especially if it deals with highly 
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undesirable personality traits as is the case of aggression measures. As 

the third paper presented in this dissertation shows, even if 

participants who are inconsistent in their neutral condition scores are 

removed, faking still occurs as their scores change substantially when 

corrected using the Ferrando, Lorenzo-Seva and Chico (2009) factor 

analytic procedure. Even if it is assumed that respondents will be 

honest when they answer, it is difficult to find a natural situation in 

which a researcher or an applied psychologist will assess participants 

twice, once under neutral conditions and once under faking-

motivating conditions. Maybe the case of prison leaves is the clearest 

one, but it is not very common, so its applicability is quite limited. 

From a research point of view the impact that individual differences 

have on change scores due to faking is an interesting new field that 

sheds light on how faking behaves. Various studies (e.g. Ferrando & 

Anguiano-Carrasco, 2011b; Ferrando & Anguiano-Carrasco, 2011c; 

Anguiano-Carrasco, Vigil-Colet & Ferrando, in press) have shown that 

individual differences do not impact to the same extent on all 

personality measures, but the nature of the trait studied also has an 

important role.  
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Nevertheless, aggression is still a personality trait that must be studied 

in depth if it is to be understood more fully. Specifically, the role of 

anger and hostility is not clear and, as far as we know, no 

questionnaires appropriately measure direct and indirect aggression at 

the same time. The lack of appropriate instruments is even more acute 

if we aim to control for response bias. The adaptation of an indirect 

aggression scale was the first attempt to obtain a reliable measure for 

indirect aggression (Anguiano-Carrasco & Vigil-Colet, 2011) but biases 

were not directly controlled and a second scale for direct aggression 

should be used if all types of aggression are of interest. These issues 

should be investigated in further research in order to better assess a 

personality trait that is becoming more and more important in our 

society.  

                 

To summarize, the present dissertation brings together most of the 

existing methods of controlling and assessing faking and proposes a 

new method for assessing how faking impacts on personality 

measures. It also proposes an adaptation of an indirect aggression 

scale and applies the new method not only to this questionnaire but 
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also to the Verbal and Physical Aggression scales of BPAQ. It also 

assesses whether the factor-analytic correction method proposed by 

Ferrando, Lorenzo-Seva and Chico (2009) in fact corrects for faking 

and examines the role of individual differences in such undesirable 

personality measures. 

To conclude we would like to say that a considerable amount of 

research still has to be done in the field of faking, as none of the 

methods examined here has proved to perfectly detect or correct 

faking, although the structural model-based optimal person fit 

detection procedure and the factor analytical correction method 

appear to be the most promising.  

4.1. Conclusions 

A valid and reliable self-informed questionnaire of indirect aggression 

was adapted. A short form is also available and it can be used to assess 

both aggressors and targets.  

A new procedure for assessing the amount of trait-level change due to 

faking was developed. It also accounts for the amount of variance due 

to individual differences. The method was successfully implemented 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOMETRIC METHODS FOR CONTROLLING SOCIAL DESIRABILITY RESPONSE BIAS IN AGGRESSION QUESTIONNAIRES 
Cristina Anguiano Carrasco 
Dipòsit Legal: T. 187-2013 
 
 



109 

 

on different personality traits. The impact of individual differences on 

change scores depends on the personality trait studied. 

Aggression measures are deeply impacted by faking. Correcting for 

social desirability actually mitigates the impact of faking on personality 

scores when using the factor analytic procedure by Ferrando, Lorenzo-

Seva and Chico (2009). Although faking effects are not completely 

controlled, they have been shown to be mitigated by the procedure. 
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