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OVERVIEW

A forced-choice image-based assessment of the Big 
Five personality traits was created by a team of I-O 
psychologists at HireVue for use in selection. 

CHALLENGE

Typical approaches to measuring personality, through 
self-report measures such as the International Personality 
Item Pool (IPIP), are often associated with issues such 
as faking (Arthur et al., 2010), lack of engagement 
leading to poor response quality  (Krosnick, 1991) and a 
lack of completion (Yan et al., 2011). Using a gamified 
format, where elements of game such as progress bars 
or sound effects  are added to an assessment (Landers 
et al., 2021), can help to mitigate these issues; game-
based assessments offer shorter testing times (Atkins 
et al., 2014; Leutner et al., 2020), elicit less test-taking 

anxiety (Mavridis & Tsiatsos, 2017; Smits & Charlier, 2011) 
and are more engaging (Lieberoth, 2015) compared to 
their questionnaire-based equivalent. An image-based 
format also has benefits including eliciting stronger 
reactions from respondents (Meissner & Rothermund, 
2015), potentially decreasing test-taking time further. 
Language neutrality also has the potential benefit of 
increasing the accessibility of the assessment to those 
with low literacy or those with a learning difference such 
as dyslexia, reducing the barriers that may prevent them 
from securing employment (De Beeret al. 2014) if their 
underlying ability is obscured by language difficulties 
which cause them to perform poorly on questionnaire-
based assessments. Based on previous research that 
indicated that personality can be measured through 
image choices (Krainikovsky et al., 2019; Leutner et al., 
2017), we created a gamified, image-based assessment 
of the Big Five personality traits.

Figure 1. Examples of single-trait pairs. (a) is designed to measure the ““I like to tidy up” statement from 
the orderliness facet of conscientiousness. (b) is designed to measure the “I look at the bright side of life” 
statement from the cheerfulness facet of extraversion.
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Figure 2. Examples of mixed-trait pairs. a) is designed to map onto the “I love to help others” statement 
from the altruism facet of agreeableness (left) and the “I feel comfortable around others” statement 
from the friendliness facet of extraversion (right). (b) is designed to be mapped onto the “I act 
comfortably around others” statement from the friendliness facet of extraversion (left) and “I believe in 
the importance of art” statement from the artistic interests facet of openness (right).

APPROACH

The measure presents candidates with image pairs and 
asks them to indicate which image in the pair is most 
like them, thus being forced-choice. The image pairs 
are either single-trait, showing an image representing 
each extreme of the trait (i.e., high levels and low levels), 
or mixed-trait, which show high levels of two different 
traits. Items were designed to map onto IPIP statements. 
Figure 1 shows an example of single-trait pairs and Figure 
2 shows mixed-trait. Figure 2 shows examples of mixed-
traits pairs. To select the 150 best-performing images, 300 
respondents took the IPIP-NEO-120 and some image-
based items. Their IPIP scores were used to calculate 
Cohen’s d values, which indicated whether there was 
a difference in the personality scores of individuals 
selecting image one versus image two in the pair. Items 
with a high Cohen’s d value were retained. 

In study 2, 341 respondents took the 150 items, as well 
as the IPIP-NEO-120. The 150 items were then binarised 
to indicate whether respondents chose that image or 
not and were entered as predictors into the scoring 
algorithms, using the IPIP scores as the outcome 
variable. Lasso regression was used to create the 
scoring algorithms as it introduces bias into the model 
to reduce the impact of variance between datasets, 
and has a regularisation parameter Lambda, which 

reduces the coefficients of predictors in the model by a 
certain amount. Due to Lambda, some predictors are 
removed from the model, producing a model with fewer 
predictors that is more interpretable (Tibshirani, 1996). 
The models were trained on 70% of the data, with the 
remaining 30% being used as an unseen sample. 

OUTCOME 

To determine the accuracy of the models, the predicted 
and actual scores were correlated. The correlations 
for the test set were used as a measure of convergent 
validity and generalisability of the algorithms beyond 
the data they were trained on was determined by 
examining whether the correlations for the training and 
test sets were similar. Convergent validity with the IPIP-
NEO-120 was strong (openness r = 0.71, conscientiousness 
r = 0.70, extraversion r = 0.78, agreeableness r = 0.60, and 
emotional stability r = 0.70) and correlations were similar 
for the training and test sets, suggesting the scoring 
algorithms are generalisable beyond the data they were 
trained on. 

Adverse impact was examined for each model using the 
four-fifths rule, two standard deviations rule and Cohen’s 
d due to the small sample size, with pass/fail criteria 
being based on whether the individual scored above or 
below the mean for that trait. While potential for adverse 
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impact was found against male and Asian respondents 
for the openness model, against Hispanic respondents for 
the conscientiousness model, and against males, Asians, 
and Hispanics for the agreeableness model, these group 
differences echoed group differences in scores on the 
IPIP-NEO-120, suggesting that there is measurement bias 
present in the outcome measure, which needs to be 
mitigated, and that the algorithms themselves did not 
result in subgroup differences. In our recently published 
study (Hilliard et al., 2022) we elaborate on these findings 
and discuss the implications of them for the future of 
selection.
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