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ABSTRACT
This research’s purpose was to develop a valid and transparent text-to-personality technique to fit the 
requirements for personnel selection assessments. In this research we developed an advanced word- 
counting technique, the HEXACO text-to-personality (HTTP) technique, based on prior lexical personality 
research to assess personality from job interviews. To evaluate the technique’s construct and criterion- 
related validity we conducted three studies and analysed the transcripts of asynchronous (n = 102 and 
72) and face-to-face (n = 155) interviews. These studies provided four key insights. First, the HTTP 
technique showed small to medium correlations with self-reported and interviewer-rated personality. 
Second, the technique showed mixed, but generally favourable, evidence for criterion-related validity. 
Third, the technique produced a more construct valid personality score when the interview questions 
activated the predicted personality trait. Fourth, the technique’s additional features (i.e., having weighted 
keywords and adjusting the keywords’ weight for adjacent quantifiers) did not improve its validity; unit- 
weighing was approximately equally effective. Altogether, the results show that a word-count text- 
analysis technique can discover traces of personality in interview transcripts. Still, significant improve-
ments are needed before these types of automatically computed text-to-personality ratings can be used 
to replace or supplement interviewer ratings.
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Introduction

Organizations are rapidly adopting a wide range of new tech-
nologies to automatically evaluate job interviews (e.g., Woods 
et al., 2020). These technologies often involve algorithms, 
which are computational techniques with varying levels of 
complexity that automate the assessment of job-related char-
acteristics and replace or assist the recruiter when making 
selection decisions (Mirowska, 2020; Parasuraman et al., 2000). 
Especially for large scale selection programmes, these techni-
ques reduce costs and decision time. Furthermore, as research 
has consistently shown that computational data combination 
techniques outperform human judgements in terms of reliabil-
ity and criterion-related validity (Grove et al., 2000; Kuncel et al., 
2013), these techniques potentially allow for a more valid 
assessment of job-related characteristics. However, despite 
their popularity in practice, it is still unclear whether these 
techniques actually provide valid job interview ratings (Woods 
et al., 2020).

The most promising technology to automatically assess 
job-relevant psychological constructs in job interviews are 
text-analysis techniques (e.g., Hickman et al., 2021; Mairesse 
et al., 2007; Park et al., 2015; Schwartz et al., 2013; Tausczik 
& Pennebaker, 2011). Although many organizations have 
adopted this technique, academic research that has applied 
text-analysis techniques to job interviews is scarce. 
Therefore, the goal of this paper is to develop a text- 

analysis technique based on past lexical personality research 
and apply this technique to transcripts of structured job 
interviews. Specifically, we developed the HEXACO text-to- 
personality word-counting technique (HTTP technique) to 
measure the HEXACO personality traits based on verbal 
utterances in job interviews and we conducted three studies 
to assess its construct and criterion-related validity. The 
HTTP technique uses weighted keyword lists and considers 
quantifiers (e.g., “very”) adjacent to the keywords to 
improve its accuracy. We compared the validity of the 
HTTP technique to that of a traditional keyword-counting 
technique that counts all words equally. Furthermore, as the 
type of interview questions is likely to affect the validity of 
a candidate’s response for the assessment of specific per-
sonality dimensions, we also investigated the effects of 
using trait activating (Tett & Burnett, 2003) versus trait 
irrelevant interview questions on the validity of the HTTP 
technique.

Our study contributes to the literature in a number of ways. 
First, we developed a technique that is specifically designed to 
assess personality traits as objectively and transparently as 
possible. Although there have been earlier attempts to assess 
personality traits based on verbal utterances, these approaches 
rely heavily on subjectivity in the keyword classifications (e.g., 
Mairesse et al., 2007; Tausczik & Pennebaker, 2011), or use 
black-box algorithms (e.g., Hickman et al., 2021; Naim et al., 
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2018). Second, we specifically contribute to the selection and 
assessment research by applying such a text-to-personality 
technique to job interviews. Most text-to-personality techni-
ques are built on written texts obtained from social network 
websites (e.g., Park et al., 2015; Schwartz et al., 2013). As there 
are substantial differences between informal – written – lan-
guage and formal – spoken – language, thus most previous 
findings cannot simply be generalized to job interviews. Third, 
our study is one of the first to explore the criterion-related 
validity of a text-to-personality technique for work-related cri-
teria. Previous studies showed that text-based personality rat-
ings are related to relevant (self-reported) social psychological 
criteria (e.g., number of friends; Park et al., 2015) and academic 
achievement (Hickman et al., 2021). To date, however, no stu-
dies have related text-based personality ratings to the most 
crucial criterion in selection contexts, namely, job performance.

Personality Assessment in Personnel Selection Contexts

According to personality psychologists (e.g., Allport & Odbert, 
1936), salient individual differences are encoded in our lan-
guage. Through factor analysis of self-ratings on personality- 
descriptive words, the underlying structure of personality can 
be exposed. Research using this so-called “lexical hypothesis” 
led to the emergence of one of the most successful models in 
psychology, the Big Five model of personality (Goldberg, 1990), 
and its successor, the six-dimensional HEXACO model of per-
sonality (Ashton et al., 2004). Personality is an important and 
frequently measured psychological construct in personnel 
selection contexts, as various aspects of personality are impor-
tant predictors of work outcomes (Sackett & Walmsley, 2014; 
Schmitt, 2014). Most notably, the personality trait conscien-
tiousness substantially and incrementally predicts work perfor-
mance over and above cognitive ability (e.g., Oh et al., 2014; 
Salgado, 1997; Schmidt & Hunter, 1998). Other personality traits 
tend to predict performance in specific jobs (Barrick & Mount, 
1991), or other work-related outcomes, such as honesty- 
humility predicting counterproductive work behaviour 
(Pletzer et al., 2019).

In personnel selection contexts, personality traits are typi-
cally measured with self-report personality inventories. 
However, there is a continuing debate on the value of self- 
report personality inventories as they are susceptible to faking 
(Anglim et al., 2017; Morgeson et al., 2007), rely on the ability 
and motivation to introspect accurately (De Cuyper et al., 2017), 
and suffer from measurement artefacts (e.g., primacy and 
recency effects or consistency motivation; Paulhus & Vazire, 
2007). Consequently, there has been a search for alternative 
techniques to measure personality, including job interviews 
(Levashina et al., 2014) and, more recently, Asynchronous 
Video Interviews (AVIs; Lukacik et al., 2020). AVIs are digital 
job interviews in which applicants first record their responses 
to interview questions with a webcam. At a later moment in 
time, recruiters can review the applicants’ responses.

Early meta-analytical studies showed that job interviews 
often contain personality-related questions and information 
(e.g, Cortina et al., 2000; Huffcutt et al., 2001). Subsequent 
studies showed that job interviews can also be designed to 
specifically assess personality traits (e.g., Barrick et al., 2000; 

Blackman, 2002; Van Iddekinge et al., 2005) and that inter-
viewers’ (other-reported) personality ratings are less suscepti-
ble to faking than interviewees’ (self-reported) personality 
ratings (Van Iddekinge et al., 2005). Interviewers’ ratings, how-
ever, vary in quality (Melchers et al., 2011). Several studies have 
shown that not everyone is equally good at making predictions 
from interviews or text excerpts (Dipboye et al., 2012; Hall et al., 
2016; Van Iddekinge et al., 2006). Furthermore, interviewers’ 
personality ratings are influenced by irrelevant candidate char-
acteristics (e.g., attractiveness or gender; Huffcutt, 2011) and 
similarity effects (Graves & Powell, 1996). Finally, conducting 
and scoring interviews is cognitively demanding (Christiansen 
et al., 2005) and time consuming (i.e., costly).

In sum, despite the importance of measuring personality 
traits in personnel selection contexts and the compelling evi-
dence that personality can be assessed with job interviews, the 
evaluation process is highly dependent on interviewer idiosyn-
crasies and expensive. We argue that, for job interviews and 
AVIs (which are recorded by default), text-to-personality tech-
niques have great potential to make more valid personality 
assessments while at the same time reducing costs.

Personality Assessment with Text-analysis Techniques

Over time, a wide range of text-analysis techniques have been 
developed, ranging from somewhat automated word-counting 
software to nearly fully automated Natural Language 
Processing (NLP) programs (Banks et al., 2018). The most nota-
ble and frequently applied text-analysis techniques can be 
categorized into two methods: the closed-vocabulary techni-
ques and the open-vocabulary techniques (Park et al., 2015).

The closed-vocabulary technique (also referred to as content 
analysis or dictionary-based methods; Banks et al., 2018) is the 
oldest technique and uses a top-down approach to generate 
a predefined and limited lists of keywords. Each keyword list 
represents one topic (e.g., extraversion) and is based on active, 
theory-driven decisions by its designers. Advantages of the 
closed-vocabulary technique are that it can be used for short 
texts with less than 250 words (Muralidhar et al., 2018) and that 
it is relatively transparent as long as it is not combined with 
machine learning. The LIWC program (pronounced “Luke”; 
Pennebaker et al., 2015) is a popular application of the closed- 
vocabulary technique. It is essentially a word-counting program 
that computes a trait score based on how often people men-
tion words associated with that trait relative to the total 
amount of words. In the development of LIWC, a large number 
of words has been assigned to (sometimes several) categories 
by human experts. Hence, even though interrater reliability can 
be checked, the classification of these keywords remains rather 
subjective. To our knowledge, the closed-vocabulary technique 
has only been used to measure personality dimensions indir-
ectly (e.g., L. L. Chen et al., 2016; Mehl et al., 2006). However, no 
research to date used a top-down technique to develop word 
lists for personality traits. Moreover, this technique has not yet 
been applied in personnel selection contexts.

The open-vocabulary technique is a more recent technique 
to obtain text-based (personality) ratings and includes bag-of- 
words approaches (Banks et al., 2018), language-based assess-
ment (e.g., Park et al., 2015), and NLP techniques. In its 
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simplest form, these techniques can effectively create a list of 
words for any trait. That list can then be applied to other texts 
to assess personality traits, in a similar fashion to the closed- 
vocabulary technique (i.e., by counting words). More 
advanced open-vocabulary methods, such as the NLP techni-
que “BERT” (Devlin et al., 2018) no longer work with word lists, 
but instead aim to understand the context in which words are 
used. Most open-vocabulary techniques require large quanti-
ties of data for optimization, but still appear to be the pre-
ferred approach in personnel selection contexts. In fact, 
organizations (e.g., Hirevue, Outmatch, Talview, and many 
more) are rapidly developing NLP tools to assess candidates’ 
personality traits based on AVIs, often in combination with 
assessments of non-verbal and para-verbal variables through 
machine learning. A well-known example of a text-analysis 
program that is based on advanced open-vocabulary techni-
ques is IBM Watson Personality Insights (Hickman et al., 2019; 
IBM Watson, 2019).

When evaluating a new technique for personnel selection 
purposes, construct and criterion-related validity are the 
foremost characteristics (e.g., Evers et al., 2009; Sackett 
et al., 2018). The closed-vocabulary technique has not yet 
been applied to job interviews, so evidence in terms of 
construct validity is lacking. Open-vocabulary methods 
show weak to moderate convergence with self-ratings and 
medium to strong convergence with interviewer ratings 
(e.g., L. L. Chen et al., 2016; Hickman et al., 2021; Naim 
et al., 2018). We note that all these studies investigated 
the construct validity of text analysis with a combination 
of closed- (i.e., LIWC) and open-vocabulary (i.e., Word-2-vec, 
n-grams, or Latent Dirichlet Allocation) techniques and 
machine-learning statistics. Construct validity evidence for 
the same programs seems to differ between samples and 
contexts. For example, IBM Watson (2019) reports an aver-
age correlation of .31 between their Personality Insights, 
validated on tweets (Hickman et al., 2019), and self- 
reported personality traits. In contrast, when Hickman 
et al. (2019) applied this same technique to short AVIs, 
they discovered low and conflicting construct validity coef-
ficients. Importantly, we could not find any research linking 
these estimates to job performance.

Although open-vocabulary techniques have found their way 
into practice and their validity evidence is promising, these 
techniques lack transparency (Kar & Dwivedi, 2020) and are 
often seen as a black box (Cheng & Hackett, 2021). This lack of 
transparency is problematic, because candidates will only trust 
personnel selection techniques if they have adequate explain-
ability (Liem et al., 2018). Indeed, the opacity of advanced 
algorithms for personnel selection is such a concern that the 
EU is in the process of labelling such approaches to employ-
ment and personnel selection as high risk – the highest risk 
category before being considered unacceptable (Liboreiro, 
2021). Already, there have been instances of litigation against 
organizations for using “opaque” analysis technology to infer 
personality-like characteristics from AVIs (Harwell, 2019). 
Altogether, there is a societal push for more transparent tech-
niques to evaluate interviews.

The Present Study

Having concluded that 1) existing closed-vocabulary techni-
ques possess limited construct validity for personality assess-
ment and 2) most open-vocabulary methods lack explainability, 
we considered alternative text-analysis approaches to evaluate 
job interviews. We hasten to add that both closed- and open- 
vocabulary techniques have a strong body of research behind 
them and it would be unrealistic to address all limitations in 
one attempt.

Specifically, we built on existing closed-vocabulary techni-
ques with the aim to improve their validity by not relying on 
subjective ratings and using more complete word lists. 
Therefore, to avoid the closed-vocabulary technique’s depen-
dency on subjective human judgment, the HTTP technique is 
not based on expert judgements but on lexical studies that 
produced lists of words that people use to describe each per-
sonality trait (Ashton et al., 2004; De Raad & Barelds, 2008; De 
Raad & Hoskens, 1990). Thus, the premise of our approach is 
that people use the very same words to describe themselves in 
job interviews that are found in lexical studies to reflect per-
sonality traits.

The HTTP technique differs from other closed-vocabulary 
approaches in two ways, in addition to the fact that it 
constitutes the first closed-vocabulary attempt to measure 
personality directly. First, to compute the HEXACO person-
ality traits, the HTTP technique uses weighted keyword lists. 
The loading of each keyword on each personality trait was 
derived from the lexical studies, which showed clear differ-
ences in the extent to which words are representative for 
each personality trait. In contrast, other closed-vocabulary 
techniques unit-weigh all keywords that load on the same 
characteristic. Second, the HTTP technique uses a grammar 
engine (Sentimentics, 2019) to adjust the keywords’ factor 
loadings for words that change the keywords’ meaning (e.g., 
not, very, a little). For example, consider that “cheerful” is an 
indicator of high extraversion. The grammar engine allows 
the HTTP technique to rate “not cheerful” as an indicator of 
low extraversion, whereas other closed-vocabulary techni-
ques would consider this an indicator of high extraversion. 
The first purpose of our series of studies was to establish 
the construct validity of the HTTP technique by relating its 
ratings to corresponding self-rated (Study 1, 2, and 3) and 
observer-rated (Study 2) personality traits. We expected that 
the HTTP technique would show positive correlations with 
personality ratings from other sources. 

Hypothesis 1: HTTP traits are positively related to corresponding 
self-reported personality traits.

Hypothesis 2: HTTP traits are positively related to corresponding 
observer-rated personality traits.

In the search to optimize construct validity of text-analysis 
techniques, some researchers have suggested to process text 
more nuancedly than only counting keywords. For example, 
Park et al. (2015) suggested future research to use a grammar 
engine. Hence, the second purpose of this investigation was to 
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discover if the weighted loadings and grammar engine provide 
additional validity over a more straightforward keyword count 
for automated personality assessment. For this comparison, we 
used the keyword lists from the HTTP technique to construct 
a simple word-counting dictionary. Subsequently, the construct 
validity of the HTTP scales was compared to the construct 
validity of the keyword-counting technique without extra 
features. 

Hypothesis 3: HTTP traits are more strongly related than key-
word-counted traits to corresponding a) self-reported and b) 
observer-rated personality traits.

Psychologists (Tett & Burnett, 2003) have posited that 
traits are expressed as a response to trait-relevant cues 
(e.g., interview questions). Following the trait-activation 
perspective, job interviews that activate specific traits gen-
erate more trait relevant responses (e.g., Lievens et al., 
2006; Speer et al., 2015). As such, a job interview question 
that targets a specific personality trait is likely to elicit 
a response that is most informative for the targeted trait 
and less informative for other traits. These differences 
should also affect the construct validity of text-analysis 
assessments. Nonetheless, studies of text analysis in job 
interviews have not explored this perspective yet 
(Hickman et al., 2021). 

Hypothesis 4: HTTP traits based on responses to trait-relevant 
questions are more strongly related to corresponding self- 
reported and observer-rated personality traits than HTTP traits 
based on responses to trait-irrelevant questions.

Woods et al. (2020) argue that, alongside our limited 
understanding of construct validity, the lack of knowledge 
about the criterion-related validity of new selection tech-
niques is the most critical gap in the literature. To expand 
our knowledge about the criterion-related validity of text- 
analysis techniques, we tested the HTTP techniques’ criter-
ion-related validity by relating its traits scores to known 
correlates of self-reported personality: self-reported stress 
and self-efficacy (Study 1), self-reported job performance 
(Study 2), and supervisor-rated job performance (Study 3). 
We expected our technique to predict these 

socioemotional and performance outcomes for several rea-
sons. First, personality is a relevant predictor of these job- 
relevant outcomes (e.g., Sackett & Walmsley, 2014; Schmitt, 
2014; Zettler et al., 2019). Second, interviews are able to 
reveal relevant personality-related information (e.g., Barrick 
et al., 2000; Blackman, 2002; Van Iddekinge et al., 2005). 
Third, this information is likely to be encapsulated in the 
words that candidates speak during an interview and the 
HTTP technique is designed to capture these words. 

Hypothesis 5: HTTP traits will be significantly correlated with 
socioemotional and performance outcomes (see, Table 1 for 
a summary of the predictions).

Last, we compared the criterion-related validity of HTTP 
traits and self-reported personality traits. Compared to inter-
views, self-reports of personality are easy to administer and 
cost-effective (Heimann et al., 2020). Considering that recruiters 
are often looking for efficiency and accuracy, it is prudent to 
compare any alternative measure of personality to the current 
(most efficient) best practices. Therefore, we formulated the 
following research question.

Research question: Do HTTP traits and/or self-reported traits 
have incremental validity over one another for predicting socio-
emotional and performance outcomes?

Overview of Studies and General Method

In all three studies (see, Table 1 for an overview), participants 
responded to interview questions targeting specific personality 
traits, which were analysed both by the HTTP and keyword- 
counting technique. Additionally, all participants completed 
a version of the HEXACO Personality Inventory-Revised (Lee & 
Ashton, 2006). The three studies in this manuscript represent 
various ways of conducting job interviews, two studies used 
asynchronous interviews (i.e., pre-recorded questions and 
recorded responses; Study 1 and 3) and one used traditional 
face-to-face interviews (Study 2). In all cases the interviews 
were structured and prompting was minimal. All interviews 
were audio recorded.1 In this section, we describe the HTTP 
technique, the keyword-counting technique, and the HEXACO 
personality inventory, which were used in all three studies. For 

Table 1. Overview of Studies.

Number Sample N Interview 
type

Trait targeted (by 
n interview questions)

Construct validity for targeted trait Criterion-related validity for 
targeted trait

1 Heterogeneous 
snowball sample

102 Asynchronous Emotionality (3) HEXACO-100: Emotionality Self-rated perceived stress 
(+) 
Self-rated general self- 
efficacy (-)

Extraversion (3) HEXACO-100: Extraversion Self-rated perceived stress (-) 
Self-rated general self- 
efficacy (+)

2 Heterogeneous 
snowball sample

155 Face-to-face Honesty-Humility (4) HEXACO-200: Honesty-Humility Observer- 
rated: Honesty-Humility

Self-rated normative 
behaviour (+)

Extraversion (4) HEXACO-200: Extraversion Observer-rated: 
Extraversion

Conscientiousness (4) HEXACO-200: Conscientiousness Observer- 
rated: Conscientiousness

Self-rated Task performance 
(+)

3 Employees 
engineering firm

72 Asynchronous Conscientiousness (5) HEXACO-60: Conscientiousness Supervisor-rated job 
performance (+)
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a detailed description of the development of the HTTP techni-
que and the keyword-counting technique please refer to this 
project’s Open Science Framework (OSF) webpage.2

The HEXACO Text-to-Personality (HTTP) Technique

To develop the HTTP technique, we obtained the HEXACO 
library of 551 Dutch adjectives (De Vries et al., 2009), 755 
Dutch nouns (De Raad & Hoskens, 1990), and 2331 Dutch 
nouns, adjectives, and verbs (De Raad & Barelds, 2008). The 
factors from the lexical data from De Raad and Hoskens (1990) 
and De Raad and Barelds (2008) were not perfectly aligned 
with the HEXACO dimensions, respectively, they found 
a seven- and eight-factor structure. To determine which of 
these factors appropriately reflected the HEXACO dimensions, 
we evaluated the content of the seven factors (De Raad & 
Hoskens, 1990) and the correlation coefficients with the 
HEXACO traits of the eight factors (De Raad & Barelds, 2008). 
Next, prior to merging the three keyword lists, we removed 
overlapping keywords, standardized the factor loadings, and 
removed keywords with weak loadings. The end result was 
a list of 2,652 Dutch stemmed keywords for all six HEXACO 
personality dimensions with 493 (extraversion) to 979 (emo-
tionality) words per trait with loadings from −1.00 to −.30 and 
.30 to 1.00.

Unless otherwise mentioned, the HTTP traits presented 
in this manuscript were based on the responses to inter-
view questions that specifically activated the respective 
trait. See, Figure 1 for an illustration of how the HTTP 
technique produces these scores. First, the program 
searched the text for the words that also appeared in the 
keyword lists. Second, it applied the appropriate factor 
loading, obtained from the lexical research, to each word 
found in the text. Third, the matched words from the text 
and related factor loadings were corrected for syntactically 
related negative/positive adverbs (e.g., not, very, some-
what). Last, all trait information was combined, resulting 

in a score on an interval scale ranging from −1 to 1. 
A score of −1 corresponds with a negative trait presence, 
0 corresponds to an equal amount of information indicat-
ing negative and positive trait presence, and 1 corresponds 
with positive trait presence. In this calculation, the score 
was adjusted for text length, because longer texts allow 
people to generate more hits. When a participant did not 
respond with any word from the word list for that trait, 
which was not unusual, the trait score for that response 
was coded as missing.

The Keyword-Counting Technique

To compare the HTTP technique to the more straightfor-
ward keyword-counting technique, we took the keyword 
lists that we created to construct the HTTP technique and, 
following the guidelines in the operator manual, trans-
formed these lists into a LIWC (Pennebaker et al., 2015) 
dictionary. The keyword-counting technique was applied to 
the textual information in the same way as the HTTP tech-
nique; only questions high in trait activation were separately 
analysed and these values were averaged to arrive at an 
overall trait score.

The HEXACO Personality Inventory

In all three studies we measured self-rated personality with 
HEXACO personality inventories (60-form; Ashton & Lee, 
2009, pp. 200-form; Lee & Ashton, 2006; or 100-form, 
2018).3 Responses are provided on a 5-point Likert scale, 
ranging from 1 = strongly disagree to 5 = strongly agree. In 
our studies we used the Dutch version of the HEXACO 
personality inventory (De Vries et al., 2009). Using the 
Dutch HEXACO personality inventory, De Vries et al. (2009) 
obtained alpha reliabilities ranging from .71 to .79 for the 
60-item form, .75 to .84 for the 100-item form, and .85 to 
.91 for the 200-item form.

Figure 1. Hypothetical example of HTTP technique’s procedure for estimating extraversion from text. First words that match the keyword list are identified from the 
interview transcript. Cheerf* is stemmed. Second, the relevant weights are applied to each word. Third, the weights are adjusted for adjacent modifiers (e.g., not, very). 
Finally, the scores are combined and adjusted for frequency relative to text length resulting in a score ranging from −1 to 1.
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Methods and Results

Study 1

The purpose of Study 1 was to investigate the construct validity 
of the HTTP technique and test its criterion-related validity with 
self-reported criteria. To test its construct validity, we chose to 
focus on the personality dimensions extraversion and emotion-
ality because these dimensions have relatively high observabil-
ity (Funder, 1995; Funder & Dobroth, 1987) and self-other 
agreement (Lee & Ashton, 2006; Lee et al., 2009). To test the 
criterion-related validity of the HTTP technique, we selected 
two work-relevant individual outcomes that relate differentially 
to extraversion and emotionality, namely general self-efficacy 
and perceived stress levels. Previous research (Ebstrup et al., 
2011) found extraversion to be positively related to self-efficacy 
and negatively related to perceived stress levels, whilst finding 
the opposite pattern for neuroticism (which has substantial 
overlap with emotionality from the HEXACO model).

Participants and Procedure
The data for Study 1 were collected in two stages. First, parti-
cipants completed an online survey; second, they completed an 
asynchronous digital interview. Participants were recruited by 
a post-graduate student through his social network. Only 
Dutch-speaking participants were included in the current 
study. Participants who completed the study went into 
a draw for 10 cash prizes of €50. When participants agreed to 
participate in the study, they received an email with the survey 
link and instructions to record – after completing the survey – 
their responses to the interview questions. Both the survey and 
the interview questions could be completed at a location of 
participants’ convenience. Altogether, the online survey took 
around 15 minutes to complete. The online survey was com-
pleted by 187, mostly female, participants (♀ = 78.1%, M 
(age) = 23.12 years, SD(age) = 6.08).

The Interview
The instructions for the interview were emailed to the partici-
pants and included a PowerPoint attachment that contained 
the interview questions. On the first slide, the PowerPoint file 
instructed the participants to orally respond to six open-ended 
questions in less than two minutes. We also instructed them to 
“Use as many adjectives as you can to describe your behaviour”, 
and provided some examples. The interview questions were 
split up between extraversion and emotionality. Two questions 
(no. 1 and 3) were constructed to activate both traits simulta-
neously (i.e., mixed trait activation), two questions (no. 4 and 5) 
to only activate emotionality (i.e., single trait activation), and 
two questions (no. 2 and 6) to only activate extraversion (please 
see this project’s OSF webpage for all interview protocols). 
Upon completing all six questions, the participants saved the 
voice recording and sent it to the test leader.

Of the participants who had completed the survey, 104 
(55.6%) participants also submitted their asynchronous inter-
view recording. This recording was then manually transcribed. 
One of the participants delivered the interview in writing and 
one participant delivered an inaudible audio file. Therefore, 
102 interviews were available to process with the text-based 
personality rating software (♀ = 83.3%, M(age) = 23.59 years, 

SD(age) = 6.03). The HTTP traits were based on the program’s 
assessment of the responses to the four questions activating 
the trait (i.e., single and mixed trait activation combined), 
these values were averaged into one score per trait. On aver-
age, participants generated 783 words in response to the four 
questions activating emotionality (SD = 269) and 781 words to 
the four questions activating extraversion (SD = 272). 
A number of participants did not use any words from 
a trait’s HTTP word list when responding to one or more 
questions. Therefore, to estimate the reliability of the HTTP 
traits, missing values were imputed. McDonald’s ω (Dunn 
et al., 2014) was found to be .42 for HTTP emotionality and 
HTTP extraversion (i.e., for the combination of single and 
mixed trait activation questions). Further investigation 
showed that the reliability could not be substantially 
improved by disregarding a specific text-based personality 
rating. Following a similar procedure for the keyword- 
counting scores, McDonald’s ω was .64 for keyword-counted 
emotionality and .70 for keyword-counted extraversion.

Additional Instruments

HEXACO-PI-R

Emotionality and extraversion were measured with items of the 
HEXACO-PI-R 100. Both traits showed a good McDonald’s ω, 
respectively .80 and .87 (n = 102).

New General Self-Efficacy Scale

The NGSES (G. G. Chen et al., 2001) measures “individuals’ 
perception of their ability to perform across a variety of differ-
ent situations” (pp. 170, Judge et al., 1998). The NGSES was 
translated to Dutch by the authors (the translated scales can all 
be found on the OSF webpage of this project). Participants 
rated the extent to which the statements were applicable to 
them on a 5-point Likert-scale, ranging from 1 = strongly dis-
agree to 5 = strongly agree. Previous research found a high level 
of alpha reliability (.85; G. G. Chen et al., 2001); for the Dutch 
items, the present study found an equivalent high McDonald’s 
ω (.84, n = 102).

Perceived Stress Scale

The PSS (Cohen et al., 1983) measured the self-reported per-
ceived stress of the participants with 14 items. These items 
were also translated to Dutch by the authors. The items were 
rated on a 5-point Likert scale, ranging from 1 = never to 
5 = very often. Cohen et al. (1983) reported internal consisten-
cies of .84, .85, and .86, the current study found a McDonald’s ω 
of .88 (n = 102) for the Dutch items.

Results
Table 2 shows the correlations between the self-reported per-
sonality traits, the text-based personality traits, the criteria (self- 
efficacy and perceived stress), and the keyword-counted traits. 
Hypothesis 1, that HTTP traits would be positively related to 
corresponding self-reported traits, was supported by the mod-
erately positive correlations between the HTTP and self- 
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reported personality traits (r = .45 for emotionality and r = .36 
for extraversion). Using Fisher’s r-to-z-to-r transformation the 
average correlation between the text-based and self-reported 
personality traits was r ¼ :41, showing signs of construct valid-
ity. The HTTP traits showed higher correlations with the self- 
reported personality traits than the keyword-counted traits (.45 
vs .37 for emotionality and .36 vs .24 for extraversion). Although 
the direction of the findings was in line with Hypothesis 3, 
which stated that keyword weights and a grammar engine 
would improve construct validity, the correlations between 
the HTTP and self-reported personality traits did not signifi-
cantly differ from the correlations between the keyword- 
counted and self-reported personality traits (respectively 
Z = 0.88, p > .05 and Z = 1.16, p > .05). Consequently, 
Hypothesis 3 was not supported.

Hypothesis 4 stated that HTTP traits based on responses to 
questions with high levels of trait activation are more valid than 
HTTP traits based on responses to questions with low levels of 
trait activation. Therefore, the average HTTP scores for both 
traits were calculated for each set of questions (high, mixed, 
and low activation). Table 3 shows the correlations between 
self-reported personality and the HTTP traits for the different 
levels of trait activation. For HTTP emotionality, high trait acti-
vation scores correlated significantly stronger with self- 
reported emotionality (r = .45) than mixed trait activation 
(r = .23, Z = 1.79, p(difference) < .05) or low trait activation 

scores (i.e., activating extraversion instead: r = .04, Z = 3.16, p 
(difference) < .01). For HTTP extraversion, high trait activation 
scores did not correlate significantly stronger with self-reported 
personality (r = .36) than mixed trait activation (Z = 1.24, p > .05) 
or low trait activation scores (Z = 0.47, p > .05). In short, the 
results showed mixed support for trait-activation effects.

The HTTP traits showed mostly similar correlations with the 
criteria as self-reported personality did. HTTP emotionality corre-
lated significantly and negatively with GSE (r = −.31) and positively 
with perceived stress (r = .42). Inversely, HTTP extraversion corre-
lated negatively with GSE (r = .24) and positively with perceived 
stress (r = −.22). These correlations are largely similar to previous 
research findings and to those of the self-reported personality 
traits in this study (with the exception of self-reported emotion-
ality and GSE: r = −.10, p = .31), therefore offering support for 
Hypothesis 5. The research question addressing whether the HTTP 
traits have incremental validity over self-reported personality traits 
or vice versa, was investigated with several regression analyses 
(see, Table 4). Only HTTP emotionality, and not HTTP extraversion, 
showed incremental validity over self-reported personality.

Discussion
Overall, HTTP emotionality and extraversion showed con-
struct validity by having medium correlations with their self- 
reported counterparts. The more straightforward keyword- 
counting technique showed similar construct validity to the 

Table 2 Study 1: Correlations and descriptive statistics

Self-reported 
personality

HTTP 
technique

Keyword 
count

Self-reported 
criteria

Word count

M SD Age Gender Emot. Extr. Emot. Extr. Emot. Extr. GSE PS Emot.

Self-reported personality Emotionality 3.35 0.50 -.13 .26** .80
Extraversion 3.52 0.54 -.07 -.15 -.15 .87

HTTP technique Emotionality .01 .19 -.12 .13 .45** -.33** .42
Extraversion .18 .16 -.16 .07 -.08 .36** -.30** .42

Keyword count Emotionality -0.31 1.58 -.10 .24* .37** -.19 .49** -.11 .64
Extraversion 1.01 1.10 .02 -.12 -.24* .24* -.35** .40** -.69** .70

Self-reported criteria General Self-Efficacy 3.80 0.51 .04 -.19 -.10 .59** -.31** .24* -.27** .22* .84
PerceivedStress 2.71 0.52 -.09 .17 .43** -.58** .42** -.22* .26** -.11 -.39** .88

Word count Emotionality 783 269 -.03 .24* .23* .08 .07 .20* .30** -.43** .08 -.05 -
Extraversion 781 272 -.07 .24* .22* .04 .06 .21* .30** -.44** .07 .00 .96**

Note. N = 102. McDonald ω reliabilities are italicized on the diagonal. Hypothesized relations are bolded. Self-reported personality was measured with the HEXACO-PI-R 
100-form (Lee & Ashton, 2018), general self-efficacy was measured with the GSE (G. G. Chen et al., 2001), and perceived stress was measured with the PSS (Cohen 
et al., 1983). Scores on self-reported personality, general self-efficacy, and perceived stress ranged from 1–5, scores from the text-based personality ratings ranged 
from −1 to 1, Gender was coded as male = 1 and female = 2. 
* p < .05, ** p < .01

Table 3. Study 1: Correlations between self-reported personality scores and HTTP scores based on responses to interview questions varying in trait activation.

Self-reported personality

Emotionality Extraversion

HTTP scores split on level of trait activation r Z-difference with high activation n r Z-difference with high activation n

High activation .45** - 102 .36** - 102
Mixed Emotionality and Extraversion .23* 1.79* 102 .20* 1.24 101
Low activation (other trait) .04 3.16** 102 .30** 0.47 86

Note. Six interview questions were asked in total, pertaining to either emotionality, extraversion, or a mix. Therefore, two questions prompted each level of trait 
activation. The number of participants differs for the correlation coefficients because of missing values. Missing values represent participants who did not utter a key 
word in response to either question with this level of trait activation. 
* p < .05, ** p < .01
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HTTP technique. For emotionality, the construct validity of 
the HTTP technique was higher when interview questions 
activated the trait, but not for extraversion. Finally, the 
HTTP traits showed criterion-related validity that approached 
that of self-reported personality traits. Altogether, this study 
shows that text-based personality ratings from a closed- 
vocabulary technique have some potential for personality 
assessment, especially when respondents are activated to 
provide information relevant to the trait.

The most salient limitation of the present study is the low 
reliability of the HTTP traits. In contrast, the keyword-counting 
technique yielded more acceptable reliability coefficients. To 
explain this difference in reliability, the differences between the 
keyword-counting technique and HTTP technique (i.e., the gram-
mar engine and weighted word list) should be considered. The 
interview questions focused on different topics that varied 
in situational strength (e.g., general social situation, leadership 
situation, crisis situation). Possibly, some situations trigger the 
use of strongly weighted words and other situations do not, 
affecting the HTTP ratings to a great extent from one situation 
to another, reducing reliability.

In addition to the HTTP technique’s low reliability, another 
noteworthy limitation is that the participants were not 
instructed to behave as job applicants. Applicant instructions 
would promote impression management and therefore affect 
the personality trait scores. Therefore, it is important to test the 
validity of the HTTP technique in a selection setting.

Study 2

The purpose of Study 2 was threefold. The first purpose was to 
test the construct and criterion-related validity of the HTTP 
technique based on face-to-face job interviews with applicant 
instructions. The second purpose was to compare the HTTP 
technique’s ratings to those of human observers. The third pur-
pose was to assess two other personality traits, namely honesty- 
humility and conscientiousness, and (again) extraversion.

Although asynchronous interviews are gradually gaining 
popularity, face-to-face interviews remain overwhelmingly 
popular. The main difference between face-to-face and asyn-
chronous interviews is that face-to-face interviews involve 
back-and-forth communication with another human. 
A large volume of research has shown that interpersonal 
interaction shapes the way job applicants respond (e.g., 
Dipboye et al., 2012; Word et al., 1974). We decided it was 
important to also test the HTTP technique with face-to-face 
interviews because of their popularity and their notable 
differences with asynchronous interviews. Additionally, this 
study uses observer-rated personality, in addition to self- 
reported personality, to assess the construct validity of the 
HTTP technique. In practice, the application of text analysis is 
likely to substitute or supplement recruiter ratings. 
Therefore, it could be argued that the correlations of HTTP 
traits with observer ratings are the most vital test of the 
technique’s construct validity.

Table 4. Study 1: Stepwise regression analyses for Emotionality and Extraversion with General Self-Efficacy and Perceived Stress.

Independent variables: Emotionality scores

Dependent variable: General self-efficacy Dependent variable: Perceived stress

R2 ΔR2 R2 ΔR2 b1 b CI1 R2 ΔR2 R2 ΔR2 b1 b CI1

Constant 3.904 3.00 to 4.81 1.59 0.75 to 2.44
Step 1 .037 .036

Age 0.001 −0.02 to 0.02 0.00 −0.02 to 0.01
Gender −0.230 −0.50 to 0.04 0.08 −0.17 to 0.33

Step 2
Self-rated .040 .003 .189 .153**
Text-based .120 .083** .192 .156**

Step 3
Self-rated .126 .006 0.091 −0.13 to 0.31 .253 .061** 0.30** 0.09 to 0.50
Text-based .126 .086** −0.921** −1.51 to −0.33 .253 .064** 0.81** 0.25 to 1.36

Independent variables: Extraversion scores

Dependent variable: General self-efficacy Dependent variable: Perceived stress

R2 ΔR2 R2 ΔR2 b1 b CI1 R2 ΔR2 R2 ΔR2 b1 b CI1

Constant 2.01 1.19 to 2.83 4.67 3.83 to 5.51
Step 1 .037 .036

Age 0.01 −0.01 to 0.02 −0.01 −0.03 to 0.00
Gender −0.15 −0.37 to 0.08 0.12 −0.11 to 0.33

Step 2
Self-rated .363 .326** .360 .324**
Text-based .104 .067** .095 .059*

Step 3
Self-rated .366 .262** 0.52** −0.36 to 0.70 .362 .266** −0.54** −0.70 to −0.37
Text-based .366 .003 0.21 −0.44 to 0.82 .362 .001 −0.15 −0.77 to 0.48

Note. Each combination of personality trait (emotionality or extraversion) and criterion (general self-efficacy or perceived stress) was tested with two regression 
analyses to estimate the incremental validity of text-based personality ratings over self-reported personality and vice versa. Gender was coded as 1 = male and 
2 = female. 1The reported Confidence Intervals (CI) of the unstandardized regression coefficients (b) are for the complete regression model only. 
* p < .05, ** p < .01
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In addition to extraversion, this study targeted two other 
traits that are valid predictors of work outcomes: honesty- 
humility and conscientiousness. Honesty-humility is predictive 
of counterproductive behaviours (Pletzer et al., 2019) and con-
scientiousness is the most predictive personality dimension of 
task performance across jobs (Sackett & Walmsley, 2014; 
Schmidt & Hunter, 1998). Consequently, to test the criterion- 
related validity of HTTP honesty-humility and conscientious-
ness, we asked participants to report normative and task 
performance.

Participants and Procedure

The data for Study 2 were collected in two stages. First, the 
participants completed an online survey at a time and place of 
their own choosing. Second, the participants were instructed to 
behave as job applicants for a fictitious organization and 
answered 12 interview questions. Participants were recruited 
and interviewed by two post-graduate students via their social 
network and interested organizations (82%, n = 127), and 
through the university’s participant pool (18%, n = 28). Upon 
completion of the study, participants were offered €20 
compensation.

Altogether, 155 Dutch-speaking people participated in this 
study. One hundred-forty-nine participants were born in the 
Netherlands and the remaining six participants were born in 
various other countries. Gender was distributed equally in this 
sample (♀ = 49%) and the average age was 29.81 years 
(SD = 12.18). One hundred twenty-nine participants had either 
a part- or fulltime job, with an average of 6.80 (SD = 9.50) years 
of work experience in their field. Eighty-six participants studied 
either part- or fulltime. The most prevalent educational level 
was post-graduate education (51.9%), followed by under- 
graduate education (24.1%).

The Interview
Prior to commencing the mock job interview, the participants 
were asked to read an introduction to a fictitious company 
called “Utopia & Co” and imagine that they were applying for 
a position (of their own choosing). Participants were informed 
that the interview allowed approximately two minutes per 
question. The interviewers were instructed to use simple 
prompts to help participants to respond for the full two min-
utes, such as “Can you give an example of that?” or “Can you tell 
me a bit more about [repeat question]?” Altogether, the inter-
viewers asked the participants 12 questions about conscien-
tiousness, extraversion, and honesty-humility (four per trait). 
On average, the participants spoke 609 (SD = 168) words 
while responding to the honesty-humility questions, 488 
(SD = 169) words to the extraversion questions, and 565 
(SD = 190) words to the conscientiousness questions.

Again, a substantial number of participants responded to 
one or more trait-relevant questions without saying a word 
from the HTTP keyword lists. Similar to Study 1, missing values 
were imputed for calculating the reliabilities and results 
showed low (extraversion ω = 43; conscientiousness: ω = .57) 
to very low reliability (honesty-humility: ω = .01). Using a similar 

procedure for the keyword-counting technique, the 
McDonald’s ω was .10 for honesty-humility, .39 for extraversion, 
and .57 for conscientiousness.

Additional instruments

HEXACO-PI-R

We used the items from the HEXACO-200 (Lee & Ashton, 2004) 
to assess honesty-humility, extraversion, and conscientious-
ness. These scales all showed good reliabilities, respectively 
McDonald’s ω = .90, .90, and .89.

Observer-rated personality

The interviews were each rated by two independent judges to 
represent ratings that would usually be given by recruiters or 
hiring managers. Immediately after the interview, the post- 
graduate student who had interviewed the participant rated 
the participant’s personality. Later, each audio recording was 
also rated by one of two research assistants (with a completed 
post-graduate education). To rate the participants’ personality 
from the interviews, we developed Behaviourally Anchored 
Rating Scales (BARS; Kingstrom & Bass, 1981) based on the 
HEXACO definitions of honesty-humility, extraversion, and con-
scientiousness (available on the OSF page). BARS are frequently 
recommended to improve the structure of job interviews (e.g., 
Dipboye et al., 2012; Levashina et al., 2014). The observer rat-
ings were converted to Z-values for each observer to reduce the 
effect of leniency/severity. The one-way random effects ICC for 
consistency were .53, .57, and .68 for respectively the ratings of 
honesty-humility, extraversion, and conscientiousness. These 
inter-rater reliabilities are similar to the ones reported in the 
meta-analysis by Conway et al. (1995) and somewhat lower 
than the ones reported by Heimann et al. (2020).

Work Performance Questionnaire

Self-reported job performance ratings were obtained from all 
participants who indicated having a job (n = 129) with the work 
performance questionnaire (WPQ). The WPQ is under develop-
ment by the authors and, as such, no previous information on 
the psychometric qualities of this instrument is available. The 
current study reports the results for the six-item task perfor-
mance scale and the six-item normative performance scale (i.e., 
the reverse of counterproductive behaviour). Responses were 
provided on a Likert-scale ranging from 1 = never to 7 = very 
often. The McDonald’s ω for the task performance scale was .71 
and .69 for the normative performance scale.

Results
Table 5 shows the correlations and descriptive statistics for 
honesty-humility, extraversion, and conscientiousness (self- 
rated, observer-rated, HTTP, and keyword–counted scores), 
self-rated normative and task performance, and the word 
count of the four interview questions for each trait. On average, 
self-rated personality traits correlated strongly with the 
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corresponding observer-rated traits (r ¼ :54). When assessing 
the text-based personality ratings’ construct validity, all HTTP 
traits correlated significantly with the corresponding self- 
reported (r ¼ :25) and observer-rated traits (r ¼ :26) and did 
not correlate significantly with any of the non-corresponding 
traits. These findings lend support to Hypotheses 1 and 2 that 
HTTP traits have construct validity. However, the correlations 
with self-reported and observer-rated personality were small 
for HTTP honesty-humility (respectively r = .17, p < .05 and 
r = .20, p < .05) and HTTP conscientiousness (respectively 
r = .19 and .26). Only HTTP extraversion showed moderately 
strong correlations (respectively r = .38 and r = .33).

When comparing the HTTP technique to simple keyword 
counting, only HTTP extraversion correlated significantly stron-
ger with self- and observer-reported extraversion than key-
word-counted extraversion did (respectively: r = .38 vs .17, 
Z = 2.91, p(difference) < .01 and r = .33 vs .10, Z = 3.13, p 
(difference) < .01). Contrary to expectations, the correlations 
of HTTP conscientiousness and honesty-humility with self- and 
observer-reported personality were not significantly different 
from those of simple keyword counting. In conclusion, we 
found weak support for Hypothesis 3 that HTTP traits outper-
form keyword-counted traits; only HTTP extraversion was sig-
nificantly more construct valid than the keyword-counted trait.

To investigate if trait activation affected the construct valid-
ity of the HTTP technique, the HTTP scores for each trait were 
also calculated based on responses to the remaining eight 
questions that did not activate the trait. The correlations of 
the HTTP traits based on high and low trait activation with self- 
reported and observer-rated personality are displayed in 
Table 6. The construct validity of activated traits was only 
significantly higher in three out of six comparisons. As such, 
Hypothesis 4 – that HTTP traits based on trait activating ques-
tions are more construct valid than HTTP traits based on trait- 
irrelevant questions – was partly supported.

Finally, when assessing the HTTP technique’s criterion- 
related validity, HTTP honesty-humility did not correlate signif-
icantly with normative work performance (r = .12, p > .05) and 
HTTP conscientiousness correlated negatively with task perfor-
mance (r = −.24, p < .01). These findings for the HTTP traits were 
not only contrary to expectations, they were also in contrast to 
the correlations of self-reported personality traits: both self- 

reported honesty-humility and conscientiousness were signifi-
cantly correlated with their respective outcomes (respectively 
r = .30, p < .01 and r = .19, p < .05). Thus, the HTTP traits did not 
show the expected criterion-related validity and Hypothesis 5 
was not supported, as a consequence we refrained from testing 
the research question.

Discussion
The average construct validity of the traits produced by the 
HTTP technique were somewhat lower in Study 2 than in Study 
1. The correlations of the HTTP traits with both self-reported 
and observer-rated personality traits were small to medium. 
This indicates that, in simulated selection contexts, closed- 
vocabulary text analysis has low to medium construct validity. 
Interestingly, the HTTP technique showed similar agreement 
with observer-rated personality and self-reported personality, 
despite the fact that text analysis and observer ratings are 
largely based on the same information (i.e., the verbal utter-
ances during the interview). Perhaps the observers’ judgment 
was affected by signals that the HTTP technique is not privy to, 
such as non-verbal and paraverbal signals (Dipboye et al., 
2012). Alternatively, observers may pay attention to different 
verbal cues than the HTTP technique does and thus arrive at 
somewhat different ratings.

In terms of trait activation, the results, combined with 
similar partial support in Study 1, indicate that word- 
counting approaches (based on lexical research) are likely 
to be more construct valid when they are applied to 
responses to trait-relevant questions. Part of this increased 
construct validity might be that trait-relevant questions 
seemed to substantially increase the frequency with 
which participants spoke words that were included in the 
word list. That is, closed-vocabulary approaches cannot 
estimate trait levels without participants using the words 
in the word list.

Overall, the results were most pronounced for extraver-
sion. First, HTTP extraversion showed the highest conver-
gence with self-rated (similar to Study 1) and observer- 
rated extraversion. Second, the HTTP technique was only 
superior to simple word counting in the case of extraver-
sion. Third, trait activation mostly improved the construct 
validity of extraversion (in contrast to Study 1). The more 

Table 6. Study 2: Correlations between self-reported personality scores and HTTP scores based on responses to interview questions varying in trait activation.

Self-reported personality

Honesty-Humility Extraversion Conscientiousness

HTTP scores split on level of trait 
activation

r Z-difference with high 
activation

n r Z-difference with high 
activation

n r Z-difference with high 
activation

n

High activation .17* 155 .38** 155 .19* 152
Low activation (other traits) −.07 2.14* 155 −.03 4.02** 153 .04 1.25 148

Observer-rated personality

High activation .20* 155 .33** 155 .26** 152
Low activation (other traits) .06 1.25 155 −.04 3.53** 153 .09 1.58 148

Note. The number of participants differs for the correlation coefficients because missing values. Twelve interview questions were asked in total, four pertaining to each 
honesty-humility, extraversion, and conscientiousness. High activation is the average HTTP score for the four questions activating that trait, low activation are HTTP 
scores based on the remaining eight questions. 
* p < .05, ** p < .01
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favourable results for extraversion (compared to honesty- 
humility and conscientiousness) could be a consequence of 
the fact that extraversion is the most visible personality 
trait (Watson et al., 2000). This clearer visibility is sup-
ported by the fact that observer-rated extraversion showed 
a stronger correlation with its self-reported counterpart 
(again compared to honesty-humility and conscientious-
ness). Hence, extraversion seems to be the trait that can 
be somewhat better automatically assessed from inter-
views, especially when conditions for text analysis are 
optimized.

In addition to the limited evidence of construct validity, 
no evidence was found for the criterion-related validity of 
text-based and observer-rated personality ratings. HTTP 
conscientiousness even correlated negatively with self- 
reported task performance. Perhaps this effect occurred 
because participants occupied all sorts of different jobs, 
making it difficult to compare their performance levels. 
However, a major limitation of this study’s design is the 
common method and source of self-reported personality 
and the criteria. That is, it may be questionable whether 
self-reported performance adequately captures actual per-
formance. Study 3 addresses this limitation by using super-
visor-rated performance as the criterion.

Study 3

In the first two studies, to evaluate the criterion-related validity of 
the HTTP technique, the correlation of HTTP traits with self- 
reported criteria were compared to those of self-reported person-
ality with the same criteria. This approach has the limitation that 
self-reported predictors and criteria share variance merely 
because these ratings originate from the same source (i.e., the 
participant) and were obtained through the same method (i.e., 
a Likert-scale response format; e.g., Paulhus, 1991; Van 
Vaerenbergh & Thomas, 2012). The relation of self-reported criteria 
with self-reported predictors is therefore likely to be stronger than 
the relationship with predictor ratings from other sources or 
methods (i.e., text-to-personality techniques). To address the lim-
itation of the previous two studies, Study 3 aimed to investigate 
the criterion-related validity of HTTP traits with a non-self-reported 
criterion.

When considering criteria, job performance can be thought 
of as “the holy grail” of organizational psychology. Indeed, 
a primary concern of the Society for Industrial and 

Organizational Psychology (SIOP) principles for test validation 
is that performance on an assessment method is related to job 
performance (Sackett et al., 2018). The most researched (and 
therefore perhaps the most valued) aspect of job performance 
is role proficiency on an individual and team level (Carpini et al., 
2017). To address the same-source problem with a relevant 
criterion, Study 3 was designed to obtain text-based and self- 
reported personality ratings, and supervisor-rated performance 
of employees from one organization.

Participants and Procedure
All participants worked for a large engineering company in The 
Netherlands. An email was sent to 461 employees, inviting 
them to complete the HEXACO-60 (Ashton & Lee, 2009) and 
a mock job interview. In total, 125 employees completed this 
inventory (27.1% response rate). Subsequently, 103 participants 
completed the asynchronous (mock) job interview. Of the 103 
participants who completed the interview, 10 participants 
(9.7%) did not provide enough input to compute 
a conscientiousness score (i.e., they provided us with zero hits 
on the library for all interview questions) and afterwards, 22 
audio files were lost due to a data management error. The final 
sample consisted of 71 participants who had completed all 
measures (♂ = 88.7%, M(age) = 38.11 years, SD(age) = 11.35). 
Supervisor ratings of performance were obtained from the 
organization’s database for all participants.

The Interview
Participants completed the interview in a dedicated quiet 
office. Upon arrival, the participants were asked to sit in front 
of a laptop and follow the instructions on the screen. Next, they 
responded to five interview questions within a maximum of 
two minutes. As Studies 1 and 2 showed the importance of 
asking trait-relevant questions, the five questions were all 
aimed to measure conscientiousness. Similar to Study 1, parti-
cipants were encouraged to use self-descriptive words when 
answering the questions and some examples were provided. 
Most participants finished the interview in under 10 minutes. 
On average, participants spoke 628 words while responding to 
all five questions (SD = 255). It is worth noting that some 
participants were so uncomfortable answering the interview 
questions that they uttered one sentence or two sentences and 
expressed discomfort. This apparent reluctance of the partici-
pants resulted in a lack of hits for a large number of participants 
for at least one question response (n = 42). Expectation max-
imization imputation was completed for the purpose of the 

Table 7. Study 3: Correlations between self-rated and text-analysis conscientiousness and job performance.

Conscientiousness

M SD Age Gender Self-reported HTTP Keyword Performance

Conscientiousness Self-reported 3.68 0.48 .24* .11 .77
HTTP 0.19 0.14 −.19 .18 .22 .52
Keyword count 1.71 1.95 −.02 .04 .15 .25* .70

Supervisor-rated performance 3.27 0.32 −.04 −.01 .35** .24* .06 .69
Word count 629 254 −.10 .04 −.24* .14 −.33** −.01

Note. N = 72. McDonald ω reliabilities are italicized on the diagonal. Hypothesized correlations are bolded. Scores on self-reported personality and performance from 1– 
5, scores for HTTP conscientiousness ranged from −1 to 1, Gender was coded as male = 1 and female = 2. 
* p < .05, ** p < .01
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McDonald’s ω reliability analysis for HTTP conscientiousness 
(ω = .52) and simple keyword-counted conscientious-
ness (ω = .70).

Additional Instruments

HEXACO-PI-R

The participants completed the HEXACO-60. The ω reliabilities 
were mostly acceptable, ranging from .65 to .78 and for con-
scientiousness specifically .77.

Job performance

Individual job performance ratings were collected from the 
organization’s database. In this particular company, job perfor-
mance was evaluated on a yearly basis with a structured form 
that uses the same items for all employees. Employees were 
rated on four core values (integrity, excellence, teamwork, and 
health, safety & environmental) and on three performance 
factors (knowledge of work, quality of work, and quantity of 
work). These ratings appear indicative for role proficiency on 
individual and team level. Ratings were provided on a 5-point 
Likert scale, ranging from 1 = Does not yet meet to 5 = Far 
exceeds. For the analyses in the present study the mean profi-
ciency rating of all items was used (ω = .69).

Results and Discussion
Table 7 shows the correlations and descriptive statistics for the 
key variables. HTTP conscientiousness was marginally signifi-
cantly correlated with self-reported conscientiousness (r = .22, 
p = .06), although this correlation was only marginally signifi-
cant, HTTP conscientiousness correlated substantially lower 
with the other self-reported personality dimensions (r = −.14 
[agreeableness] to .08 [emotionality]). HTTP conscientiousness 
also correlated significantly with supervisor-rated performance 
(r = .24, p = .04). However, self-reported conscientiousness 
showed a stronger relation with supervisor-rated performance 
(r = .35, p < .01) and stepwise regression confirmed that self- 
reported conscientiousness had incremental validity over HTTP 
conscientiousness (ΔR2 = .10, p < .01), but not vice versa 
(ΔR2 = .03, p > .05). These results align with the findings from 
the prior two studies – now with a criterion that was not self- 
reported – that self-reported personality has superior criterion- 
related validity over HTTP traits. In contrast to the previous 
studies, keyword-counted conscientiousness did not signifi-
cantly relate to self-reported conscientiousness (r = .15) and 
performance (r = .06). However, in both cases, the correlations 
of HTTP conscientiousness were not significantly stronger 
(respectively Z = 0.49, p > .05 and Z = 1.24, p > .05).

In summary, we found marginal support for the construct 
and criterion-related validity of HTTP conscientiousness. One 
potential explanation for the marginally significant results 
could be the small sample size. The features of the HTTP 
technique seemed to add little over simple keyword counting. 
Lastly, self-reported conscientiousness predicted more variance 
in job performance than HTTP conscientiousness.

General Discussion

Text analysis, and then mainly the open-vocabulary technique, 
is rapidly gaining popularity for personnel selection and is 
contributing to the automation of this field. The appetite for 
these efficiency improvements seems largely driven by the 
advent of AVIs (Lukacik et al., 2020). However, academic knowl-
edge is still grossly lacking about the validity of these text- 
analysis techniques for personnel selection.

The present study describes the development of the HTTP 
technique, a closed-vocabulary technique based on prior lexical 
research, with the purpose to assess personality traits from job 
interviews. The HTTP technique differs from popular open- 
vocabulary techniques in two important ways: it is more trans-
parent and it is theoretically driven. The validity of the HTTP 
technique was tested in three different samples. This research 
led to four key findings. First, the HTTP technique showed small 
to medium-sized correlations with self-reported and observer- 
rated personality. Second, we found mixed, but generally 
favourable, evidence for the HTTP technique’s criterion- 
related validity. However, self-reported personality was found 
to be more strongly predictive of the criteria. Third, the HTTP 
technique produced a more construct valid personality score 
when the interview questions activated that specific personal-
ity trait. Fourth, the HTTP technique’s additional features (i.e., 
using factor loadings for each keyword and adjusting the key-
words’ loading for adjacent quantifiers) did not seem to 
improve its construct and criterion-related validity substantially 
in comparisons to a straightforward keyword-counting techni-
que. Altogether, developing a personality text-analysis techni-
que based on previous lexical research may have merit, but 
would require much more research to achieve the high stan-
dards necessary for personnel selection purposes.

Theoretical Implications

Our research contributes to the personnel selection litera-
ture in a number of ways. First, we contribute to the grow-
ing literature using text-analysis techniques to automate the 
assessment of job interviews (e.g., Hickman et al., 2021; 
Naim et al., 2018). So far, these previous studies have pri-
marily focused on open-ended vocabulary techniques. 
Although initial validity evidence of such open-ended tech-
niques is promising (e.g., L. L. Chen et al., 2016; Hickman 
et al., 2021; Naim et al., 2018), these techniques often lack 
transparency. A lack of transparency and explainability is 
a serious concern within the personnel selection context, 
as laws and regulations (e.g., Council of the European 
Union, 2016) grant candidates the explicit right to demand 
transparency on how their information is processed and 
require assessments to be justifiable. In an attempt to 
solve this dilemma, we developed a transparent, theory- 
driven closed-vocabulary technique (i.e., the HTTP techni-
que) to automatically score personality traits based on job 
interviews and provided some modest initial evidence for its 
construct and criterion-related validity. We hope that the 
present study inspires future research and algorithm devel-
opers to use similar transparent and theory-driven 
approaches.
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Second, we contribute to the literature on trait activation 
theory (Tett & Burnett, 2003; Tett et al., 2021). Previous studies 
already demonstrated that interview questions that activate 
specific traits generate more trait relevant responses (e.g., 
Lievens et al., 2006; Speer et al., 2015). The present study 
shows that asking trait-relevant questions may also affect the 
construct validity of text-analysis techniques. Specifically, the 
construct validity of HTTP emotionality (Study 1) and HTTP 
extraversion (Study 2) was higher when these ratings were 
based on responses to high trait-activating questions rather 
than mixed or low trait-activating questions. These findings 
indicate that asking trait-relevant questions make candidates 
verbalize more thoughts pertaining to a specific trait, and 
thereby use more relevant keywords, leading to more accurate 
estimates of the level of that trait.

Third, the results of this study brought up some considera-
tions for the use of text-analysis in personnel selection research 
in general. When considering the convergence with self-ratings 
of personality (average r = .41, .25, and .22), the construct 
validity of the HTTP technique is not as high as that of observer 
ratings (average r = .54). Moreover, we found lower conver-
gence than some studies that predicted personality from job 
interviews with text analysis in conjunction with non-verbal 
and para-verbal analyses (Hickman et al., 2021; Naim et al., 
2018), but not much lower than the convergence advertised 
by the recently discontinued IBM Watson personality insights 
(IBM Watson, 2019). Which beckons the same question as 
Woods et al. (2020) asked in their review of digital selection 
practices: “What are appropriate and effective benchmarks for 
construct validity . . . ?” (pp. 70). As we see it, efficiency improve-
ment is the primary goal of automatic text analysis and, there-
fore, these solutions likely have the aim to replace or assist 
recruiters when making selection decisions. Therefore, we 
believe that the relations with observer ratings are the most 
appropriate construct validity target. In our second study, we 
found an average correlation of .26 between the HTTP techni-
que and observer ratings. These correlations are similar to 
those found in similar endeavours (e.g., Hickman et al., 2021) 
and appear insufficient for personnel selection purposes.

Finally, in contrast to typical psychometric test evaluations, 
text-analysis research rarely investigates internal consistency, but 
instead reports accuracy/construct validity (e.g., Naim et al., 2018) 
and/or test-retest validity (e.g., Hickman et al., 2021). We observed 
relatively low reliabilities for the HTTP technique. Of course, 
internal consistency reliabilities can be increased by collecting 
more and longer interview responses. Indeed, the developers of 
IBM Watson recommend using at least 3500 words for a reliable 
measure (IBM Watson, 2017), which means that applicants would 
have to speak well over an hour to provide this much text (or 
provide 5–7 pages of writing), whereas an AVI typically lasts 
much shorter. Therefore, collecting longer responses might 
reduce the ecological validity of text-analysis experiments. In 
line with the approach of most text-analysis research, however, 
we question whether internal consistency is the appropriate 
metric for establishing the reliability of text-based personality 
ratings. Other personality measures using a similar number of 
items, like the brief HEXACO inventory or the HEXACO Situational 
judgment Test, show comparable low internal consistency reli-
abilities, but still high criterion-related validities (Oostrom et al., 

2019; De Vries, 2013). Consequently, future research might like to 
investigate test-retest reliabilities as an alternative test of the 
reliabilities of text-based personality ratings.

Practical Implications

Obviously, the psychometric properties of the HTTP technique 
do not yet meet the psychometric standards needed for this 
technique to be used in actual high-stakes selection contexts. 
Nevertheless, the present study offers several important 
insights for organizations who wish to improve their assess-
ment methods. First, organizations may want to consider using 
job interviews or AVIs to supplement self-report personality 
inventories. However, considering the present study’s findings, 
we urge organizations to not use text-analysis techniques as 
a substitute of personality inventories but rather as an addi-
tional tool in selection and assessment batteries.

Second, when using interviews to assess personality traits, it 
is important to ask questions activating the traits that the 
organization wishes to measure. Although previous studies 
already showed that asking trait-activating questions enhances 
the construct validity of job interviews that rely on human 
judgement (e.g., Lievens et al., 2006; Speer et al., 2015), and 
Hickman et al. (2021) eluded to the effect of trait-activating 
questions in AVIs, the present study is the first to show that this 
also applies to job interviews that are automatically scored by 
text-analysis techniques. Using trait-activating questions seems 
to improve construct validity of a text-analysis tool. Although 
this advice may seem obvious at a surface level, in practice, 
text-analysis tools provide ratings regardless of the question 
asked, therefore, a recruiter is not directly incentivized to ask 
targeted questions. Generally speaking, we recommend to fol-
low the best practices for job interviews regardless of text- 
analyses’ ability to analyse any piece of text.

Third, we wish to re-iterate the call by Woods et al. (2020) 
and emphasize that there are no clear requirements for text- 
analysis tools’ reliability and construct/criterion-related validity. 
Considering the level of scrutiny that is being levied at algo-
rithmic assessment in personnel selection contexts (Liboreiro, 
2021), we believe that the W/O psychology community needs 
to propose clear guidelines for when text-analysis solutions are 
effective. For these guidelines, we can largely tap into over 
a century of research that critically evaluated psychometric 
measurements, but also need to consider which kinds of relia-
bility and validity coefficients are most appropriate and which 
levels are needed; what targets are most appropriate for con-
struct validity; and finally, how overfitting (e.g., Ilievski et al., 
2016) should be reduced and generalizability be improved.

Limitations

The present investigation knows several limitations. First, the 
interviews were not entirely representative of actual job inter-
views. The interviews were from either a low-stakes or simu-
lated selection situation, but none were from a true personnel 
selection context. Second, for the asynchronous interviews in 
Study 1 and 3, prompt keywords (both positive and negative) 
were provided to encourage participants to use sufficient key-
words. Although prompting is quite common in interviews, 
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prompts are generally supposed to be neutral. These prompts 
were provided because pilot interviews showed that some 
participants struggled to provide enough information (i.e., key-
words) to assess their personality with text-analysis techniques. 
This conundrum emphasizes the need for a large keyword list 
when assessing personality from text, so that prompting can be 
restricted to a minimum while participants still speak enough 
keywords. Third, the results from this research may not be 
entirely representative of a text-to-personality assessment in 
practice in one more way. Our studies used high quality manu-
ally transcribed texts because the transcripts from automatic 
transcription software packages (in Dutch) were insufficiently 
accurate. Practically speaking, companies will want to use auto-
mated transcription because it is too expensive and cumber-
some to manually transcribe interviews, leading to lower 
quality data and probably worse validity. Finally, the keywords’ 
factor loadings had to be adjusted to be able to merge the 
word lists. It would have been much cleaner to use the results 
of one lexical study, but that would have significantly reduced 
the number of keywords in the HTTP technique’s dictionary. 
More lexical studies with several word types (nouns, verbs, and 
adjectives) using a six-factor solution should be conducted to 
establish robust estimates of the loadings.

Future Research

The opportunities for future research are numerous, but we 
would like to highlight possible venues that could be pursued 
in future studies. First, when we consider our proposed 
approach to text analysis specifically, there are possible 
improvements that future research can test to address the 
previously mentioned limitations. For instance, to further opti-
mize and extend the keyword list, we believe that new lexical 
research could contribute by including more words and 
increasing the amount of hits an applicant can generate. 
Moreover, ideally, such future lexical research would apply 
a work frame-of-reference (e.g., Schmit et al., 1995) to maximize 
its applicability to personnel assessment. Such a frame-of- 
reference has been shown to improve criterion-related validity 
(Shaffer & Postlethwaite, 2012).

Second, more research is needed on the criterion-related 
validity of the HTTP technique for predicting other-rated and 
objective work outcomes. As Woods et al. (2020) noted, when 
assessing the criterion-related validity of new techniques, it is 
important to examine what this technique contributes in terms 
of validity as part of a complete selection procedure, which 
often consists of a series of tests, questionnaires, and inter-
views. Furthermore, as text-analysis techniques rely on the 
use of particular keywords, differences in language proficiency 
and word use might affect their validity. Hence, future studies 
should also look at differential prediction based on ethnicity 
and socioeconomic class.

Third, most tools that automatically analyse interviews 
are multimodal, meaning that they assess verbal, prosodic, 
and non-verbal behaviour simultaneously. Some other stu-
dies have already combined text analysis with other fea-
tures. Although these studies are appealing because they 
illustrate how existing solutions might work, we believe that 

much more work is required on the separate modalities in 
a job interview setting, because each modality is likely to 
have different challenges that are specifically relevant for 
personnel selection. For example, we showed that trait- 
activation improves the validity of text analysis, but we 
would expect trait-activation to have a less strong effect 
on non-verbal behaviour. In contrast, adverse impact 
might be a greater concern for the prosodic and non- 
verbal modality. We therefore recommend future research 
to study each modality in detail instead directly focussing 
on the sum of all modalities.

Last, once the validity of text-to-personality techniques has 
been optimized further, it is not clear how well these assess-
ments will be received by applicants. Interviews are typically 
a human affair and automated scoring of responses might not 
be well-received. Already, Langer et al. (2019) found that parti-
cipants generally prefer videoconference interviews with 
a human interviewer over highly automated interview plat-
forms with an avatar. It remains unknown how receptive appli-
cants are to text-to-personality assessments by computers. 
Future research could investigate if applicants react differently 
to personality assessments based on surveys, interviewers, and 
text-analysis programs.

Conclusion

We view this study as an illustration of the potential value of 
new technology for personnel selection. The results show that 
closed-vocabulary text-analysis techniques can be used to 
assess traces of personality in interview transcripts and that it 
can predict socioemotional and performance outcomes. 
Additionally, the quality of the text-to-personality ratings 
improves when interview questions activate the personality 
trait under investigation. Still, significant improvements are 
needed before automatically computed text-to-personality rat-
ings can be used to replace, or supplement, self-report inven-
tories or interviewer ratings.

Notes

1. Initially, we intended to use speech-to-text software to auto-
matically generate texts from the voice recordings and then 
feed these texts to the text-to-personality technique. However, 
the accuracy of several speech-to-text software packages in the 
Dutch language proved disappointing. Regardless of the audio 
quality, all speech-to-text programs made an unacceptable 
number of mistakes. It was thus decided to transcribe all 
spoken text manually.

2. This project’s Open Science Framework (OSF) webpage can be 
found on https://osf.io/w76px/

3. For a detailed list of research on the HEXACO model and inventories, 
see hexaco.org.
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