


 New challenges in overcoming widespread 
response biases

 How modern psychometrics can be used to 

understand and model the decision process 

behind responding to psychometric tests

 How this information can be used to develop 
assessments with desirable features

 I will illustrate the points made with a case 
study - the development of a new version of 
the Occupational Personality Questionnaire.



 In the workplace, psychometric testing has 

a very strong and ever-growing influence 

on employers recruitment decisions. 

 Psychometric tools play an important role in 

development, succession planning and 

appraisals. 

 All of this activity is in addition to the 

important role that psychometric 

methodology plays in basic research within 

the occupational psychology.



 Due to its enormous social impact, 

psychometrics is necessarily controversial

 Decisions based on its application can have 
an adverse impact on some individuals if their 

test scores are biased in any way

› breach of equal opportunities legalisation

› a sense of grievance

› wrong selection decisions

› can invalidate conclusion we make about important 

issues in research

 Fairness is the ultimate concern



 Providers of large-scale cognitive 
assessments have been long aware of and 
concerned with item bias
› Nuisance factors that make members of one 

group less (or more) likely to produce the keyed 
response to an item, despite having equal ability 
to the members of the other group. 

 Example:  Students are asked to compare the 
weights of several objects, including a football. 

› Girls found the item more difficult than boys, even 
though they have mastered the concept measured 
by the item (Scheuneman, 1982).



 For an overview see Van de Vijver and Tanzer (1997).

› Construct bias (differential latent trait validity between 

groups) 

› Method bias (instrument features not related to the 
construct of interest affect the scores)

› Item bias

 Comprehensive methods for detecting and 

controlling for these biases have been developed 

over years.

 these biasing factors represent fixed effects, where 

the group membership is a predictor of the 
differential performance on the test. 



 Not less concerning are random effects –

where biasing effects vary from 

individual to individual. 

 Much more complicated to understand 

and identify.

 Unfortunately, such effects are 

commonplace in self-report 

questionnaires and surveys.



 Asking people simple questions about 

themselves or people they know

 By far the most popular way of gathering 

psychological data

 Systematically affected by conscious

and unconscious response distortions



 lack of self-knowledge, 

 avoidance and denial, 

 individual response styles (e.g. Van Herk, 

Poortinga & Verhallen, 2004), 

 tendency to present self in positive light,

 and intentional impression management 

and faking



 lack of opportunity to observe behaviour of 
interest (Warr, 1999)

 lack of insight in other’s feelings or 
behaviours

 Individual rating style - leniency vs. severity

 over-generalisation of judgement of others’ 
behaviours based on one single important 
factor (halo/horn effect; Murphy, Jako, & 
Anhalt, 1993)

 and intentional misrepresentation of other’s 
behaviours for political or similar reasons



 The extent to which respondents engage 

in these styles or behaviours varies

 Response biases apply differentially

 Inevitably alter the true ordering of 

individuals on the trait of interest, 

confounding the measurement with non-

random factors 

› potentially relevant to the measurement in 
question, so cannot be ignored



 Many scientists have been searching for 

viable alternatives to respondent-

reported measures.

 We are probably a very long way away 

from objective measures in areas such as 

personality, motivation or interests. 

 In areas like social attitudes, “objectivity” 

is almost inconceivable.



 In absence of valid objective measures, the 
psychometric science must try to improve the 
validity of existing measures

 We need to understand 
› mechanisms for these biases

› interaction with the test features such as wording of 
items or wording and format of response scales

› then try to model (and possibly measure) 
psychological phenomena that lead to biased 
responses. 

 To improve test design in the future, we need 
to take all the above to account



•Acquiescence

•Central tendency

•Leniency / Severity

•Halo / horn

•Socially desirable responding

•Impression management

•Faking



 Interpretation and meaning of rating 

scale vary from one respondent to 

another (Friedman & Amoo, 1999)

 Acquiescence or “yea-saying”

 Central tendency responding vs. 

Extreme responding

 Leniency vs. Severity



 There are cultural differences

› Black groups use extreme scales and acquiesce more 

than White (Backman & O’Malley, 1984)

› Hispanics use extreme scales and acquiesce more than 
non-Hispanics esp. with 5-point scale (Hui & Triandis, 1989; 

Marin, Gamba & Marin,1992)

› East Asians display less extreme and more neutral 

responses than Westerners (Chen, Lee & Stevenson, 1995; 

Chun et al., 1974; Zax &Tkahashi, 1967; Dolnicar & Grun, 

2007) 

› People in Mediterranean countries use more extreme and 

acquiescent answers than people in Northern European 
countries (van Herk, Poortinga & Verhallen, 2004) 



 Because there are cultural effects on individual 

differences

› Chen et al. (1995): self-endorsed individualism 

correlated positively with extreme responding and 

negatively with neutral responding. 

› Johnson, Kulesa, Cho & Shavitt (2005): high power 

distance and high masculinity culture leads to more 

extreme answering

› Harzing (2006): People in  collectivistic countries 

favoured the use of acquiescent and midpoint 

responses

› Etc.



 Cross-cultural research can be 

invalidated by individual response styles

 Differences in response style can be 

taken as real differences



 Negatively phrased items may produce responses 

not opposite (as expected) to those generated by 

positively phrased items.

› People more hesitant in disagreeing with the negative 

(Friedman, 1988)  

› Some inattentive respondents may overlook negative 

items (Schmit & Stults, 1986) 

 Psychometric evidence

› Two factors are often found where only one should exist

› E.g., positive and negative items assessing Optimism 

extract two factors – optimism and pessimism



 Random Intercept Model (Maydeu-Olivares & 
Coffman, 2006)

 The individual tendency to agree (or disagree) 
with items as presented is incorporated in the 
model by breaking down the item intercept 
into a fixed and a random part:

› The fixed part of the intercept varies from item to 
item (i)

› The random part is common to all items, but varies 
from respondent  to respondent (j)

( )ij i j i j ijx f      



 Random intercept is a latent variable that has equal loadings on 
all items but varies across participants

› Reference: Maydeu-Olivares & Coffman (2006). Random intercept factor 
item analysis. Psychological Methods, 11, 344-362.

21



 A scale consisting of self-report items 
designed to assess trait “adapting to 
cultural diversity”

 Has 10 positive and 10 negative items

 Examples of positive item
I am generally accommodating of cultural differences 

 Examples of negative item
Most of the time, I only mix with people who have a similar 

background to me 

 Simple 4-point rating scale:
Not at al like me – a little like me – generally like me – exactly like me
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 Scree plot

 Variance of Random intercept factor is 0.12 

(SE is 0.01), p=0.000
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1 factor 2 factors

Chi square 1238.763 399.657

df 170 151

CFI .821 .958

RMSEA .118 .060



 Works even better 

with multi-trait tests

 Variance of 

Random Intercept  

is estimated

 If substantial, RI is 

better modelled 

than ignored
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 Also possible to model

 Individual rater style can be identified when 

ratings of several people are available from 

each rater

› Random intercept – each rater has unique 

intercept

› Ratings of different people are decomposed 

into the individual part and the rater-related part

› Multilevel approach required



 When asked to rate another person’s 
workplace behaviors (as in the 360 degree 
feedback), it is quite common for 
respondents to give very similar ratings on 
all behaviors. 

 This bias reflects an over-generalized view 
of the rated person based on his/her 
performance on a single important 
dimension.

 “Halo” and “horn” effects are described 
(Murphy, Jako & Anhalt, 1993).



 Real world example

› Managers’ ratings of 

behaviour on 12 
competencies using 

70 items

› Over 300 people were 
rated

› Extracted 1 factor

 Ratio of first to second 

Eigenvalues 48.5 / 3.2



 Halo is not a random intercept

 More like reduced range of ratings 
available around a halo-related mean

 It is probably a construct that can be 
conceptualised depending on application
› In consumer research,  

halo is conceptualized 

as affect (Holbrook, 1981)



True Score Applicant 
Score

Faking

the difference between the individual’s true score and the 

score in applicant setting is an appropriate measure of 

faking (Griffith et al., 2006)



 There is evidence that faking happens.

› Applicant scores are higher than incumbent and 

research scores on all dimensions except 

Openness. Conscientiousness, Agreeableness 

and Emotional Stability are affected most (Tett

et al., 2006).

 People admit to faking. 

› Randomised anonymous surveys confirm that 

people lie and fake in recruitment settings. Less 

faking in Switzerland and Iceland than in the US 

(EAWOP paper by Hafsteinsson, 2009). 



 Skewed distribution                              Distorted validity



 Many have argued that impression 

management does not matter

› Individuals who fake are motivated and tend to 

perform better

› But who judges their “performance” and how?

 High-stakes assessment results predict 

positive line manager ratings, and ratings 

given in assessment centres

› Good at managing impression in all contexts?



 In a given situation, the degree of faking behaviour varies 

from person to person.

› some people do not fake at all, and those who do, fake to a 

different degree

 Faking can change:

› ordering of individuals on a scale

› score distribution (Birkeland et al., 2006)

› construct validity (increases covariances between instrument 

scales; Chaney & Christiansen, 2004). 

› “Ideal employee factor” is often found (Schmit & Ryan, 1999).

› criterion validity of instrument scales (departure from linearity; 

Burns & Christiansen, 2004).



 Social desirability scales

› Constructs measured by SD scales are in fact 

related to real individual differences (Ones, 
Viswesvaran & Reiss, 1996)

› Completely failed in predicting who is likely 

to distort their responses



 Faking is situation-specific (not trait-like), 

and likely not a construct (Heggestad, 

George and Reeve, 2006)

 Faking can be done well or poorly – relates 

to performance

› Depends on ability, motivation and opportunity

 Need to focus on identifying problem 

fakers:

› high-g, low Xhonest, on job-relevant traits

› further screen all good-profile applicants



Fakers’ response

high
Vigorous

o o *

ave
Vigorous

o o o

low
Vigorous

o o o

low
Affiliative

ave
Affiliative

high
Affiliative

Result

 Correlations between scales 

spuriously increase, because 

non-fakers remain where they 

were

 In OPQ32n, most increased their 

correlations with other scales:
› Affiliative

› Democratic

› Caring

› Detail Conscious

› Conscientious

› Rule Following

› Vigorous



Fakers’ response

high
Conscient.

* o *

ave
Conscient.

* o o

low
Conscient.

* o o

low
Achieving

ave
Achieving

high
Achieving

Result

 Relationships become nonlinear; 

correlations with other scales 

increase

 Most increased their correlations 

with “faking”-related scales:
› Affiliative

› Democratic

› Caring

› Detail Conscious

› Conscientious

› Rule Following

› Vigorous



Fakers’ response

high
Competitive

o o o

ave
Competitive

* o *

low
Competitive

* * *

low
Achieving

ave
Achieving

high
Achieving

Result

 Depends on how desirable the 

scales are considered to be
› Achieving and Forward Thinking are 

more desirable 

› Competitive is less desirable

 Relationships become 

nonlinear; correlations between 

scales may stay roughly the 

same, or may reduce



Increased correlation
Affiliative-Vigorous correlation increased from 0.09 to 0.36

Decreased correlation
Achieving-Competitive correlation decreased from 0.31 to 0.17



•Response formats

•Questionnaire design



I manage to relax easily…………disagree

strongly disagree – disagree – neutral – agree – strongly agree

› Assumes that respondents interpret rating scale 

in the same way (which they do not, Friedman & 

Amoo, 1999)

› Choice of the of the rating options matter 

(Hernandez, 2006)

› Open to acquiescence, extreme or central 

tendency responding, halo/horn, social 

desirability



 Overall positive bias

 Scales are more positively correlated 

than in low-stakes assessments 

 Messier factor structure

› The amount of variance attributed to the first 
factor is higher than is in low stakes

› More cross-loadings on the first factor from 

generally desirable scales (“applicant 

factor”)



 Were designed to reduce biases by 

forcing respondents to choose between 

(equally desirable) statements.













 Measures 32 work-related traits, used in 

assessment for managerial and professional 

roles worldwide

 MFC format, 416 items grouped into 104 

quads



 Traditional scoring assigns items their inverted 

rank orders

› allocates the same number of points in total for any 

individual (ipsative data)

 No variation in the overall test score (profile 

location)

› Variance-covariance matrix must add to ZERO 

(average off-diagonal correlation is always negative)

› Correlations with external criterion must add to ZERO 

(positive and negative compensatory correlations)

 Scores are relative rather than absolute



 When we rank-order a number of statements, 

we make mental pair-wise comparisons

› To rank-order 2 statements, we make 1 comparison: 

{A<->B}

› To rank-order 3 statements, we make 3 comparisons: 

{A<->B} {A<->C}

{B<->C}

› To rank-order 4 statements, we make 6 comparisons: 

{A<->B} {A<->C} {A<->D} 

{B<->C} {B<->D} 

{C<->D}
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 Brown & Maydeu-Olivares (2010) developed a 

general model describing preference decisions 

using Item Response Theory (IRT).

› Outcomes of any ranking with n items are coded as 

n(n-1)/2 pair-wise comparisons  with outcomes 1 or 0

› Thurstone’s Law of Comparative Judgment 

describes the preference decision: Respondent 

prefers item with higher psychological value

› Psychological value of an item is caused by a latent 

trait

› Binary outcome of comparison is linked to 2 latent 

traits through a non-linear function
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 The model informed a decision to change the 

number of items in each block from 4 to 3
› Reducing cognitive load (also known to induce biases)

 The IRT scoring works not scale-by-scale, but on all 

scales simultaneously, finding combination of 32 

scores for which the observed response pattern is 

most likely

 Scores estimated in this way are no longer ipsative
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Ipsative IRT-based

Average profile score No variation Normally distributed; 

correlates strongly with 

normative OPQ32

Trait scores Relative Absolute; close to  

OPQ32n scores

Average scale 

correlation 

Negative Positive

Factor structure Unknown Same as for normative 

OPQ32n

Correlations with 

overall performance

Sum is zero Sum is positive 
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 Contradictory conclusions about forced choice and 

reduction in response biases (Jackson et al., 2001; 

Heggestad et al., 2006). 

 Clear response model makes the mechanism of any bias 

reduction (or otherwise) apparent

 FC is unaffected by additive or multiplicative response 

biases (or their combination) as long as these biases act 

uniformly across all items within one block

› Acquiescence, central tendency and extreme responding are 

eliminated (most detrimental in cross-cultural assessments)

› Socially desirable responding and faking can be reduced by 

matching items in blocks but never eliminated fully
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 Results are based on adequate scoring

› Scale correlations are similar to low-stakes 

assessments 

› However, one additional factor is typically 

extracted (m+1)

 m+1 factors explain the same amount of 

variance as m factors in low stakes

 This additional factor can be labelled relates 

to Dominance & Drive 

 In OPQ, includes scales Competitive, Achieving, 

Forward Thinking, Persuasive and Controlling. 



 The “Dominance & Drive” factor scores were 

examined in relation to the line managers’ and 

peers’ ratings collected in a 360 degree feedback.

› Study 1. Factor predicts ratings on Commercial Awareness 

(0.20**) and Personal Motivation (.25**).

› Study 2. Factor predicts ratings on Achievement Drive 

(0.18**) and Persuasion/Selling Skills (0.24**).

 Evidently, this factor describes something valid about 

personality because people scoring higher on it are 

more likely to impress their line managers and peers. 

 Is this factor something to do with faking behaviour?



 Brown (2010) proposed the following response 

mechanism

1. When presented with a self-report item, respondents 

consider their own “true” responses, and evaluate whether such 

responses would be viewed favourably, in this specific context. 

2. If the true response is evaluated not to be sufficiently good, 

“editing” occurs, bringing the score closer to the “ideal 

applicant” level. 

3. This “editing” process is driven by the respondent’s 

underlying drive and readiness to impress others, which can be 

conceptualised as personal attribute, and varies across 

respondents. 

4. Drive to impress others is probably related to some stable 

traits (possibly achievement motivation, competitiveness, 

dominance and low integrity





 Response distortions happen all the time

 This is bad news because the true locations and ordering 

of respondents are distorted

› Distorted in systematic way (cannot be considered random 

error) 

 One approach is to model these biases

 Another is to fight them 

› Questionnaire design matters

 Rating scales design

 Response format (e.g. single-stimulus versus forced-choice)

› We need to look beyond questionnaire design to minimise 

faking. Understanding the faker’s motivation is key in finding the 

right ways.



 Theory is needed to create Psychometric 
models
› Response mechanisms for acquiescence, leniency, 

halo…

 Psychometric models inform better test designs
› Better rating scales

› More resistant response formats

 Psychometric modelling helps in establishing 
theory
› Hypotheses about the nature of biases can be tested 

with psychometric models

› Test designs can be also tested using models



 Contact and bibliography at

http://www.psychometrics.ppsis.cam.ac.uk

http://www.psychometrics.ppsis.cam.ac.uk/

